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Main facts summary

The 3GPP TSG WG RAN1#95 meeting, hosted by the North American Friends of 3GPP, was held in Spokane Convention Center,Spokane, USA.
The meeting started at 9:05 on Monday 12th November and finished at 17:25 on Friday 16th November 2018.
The number of attending delegates, having confirmed their participation through the electronic check-in application, was 460.
Note that the number of registered was 627.

The schedule of the week was as follows:
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The list of action points that require RAN1 post meeting follow-up is listed in Annex F (end of document).

The number of contributions for this meeting was 2227.

Note: The amount of documents includes those discussed during the email discussion session post meeting.

	
	Contribution is agreed/approved

	
	Contribution is not pursued (no consensus)

	
	Further discussion is required – come-back needed

	
	Working assumption

	
	Specific action needed from MCC

	
	Contribution is for email discussion/approval






[bookmark: _Toc1677325]Opening of the meeting
Mr Wanshi Chen (RAN1 Chairman) welcomed the participants of the RAN WG1 #95 meeting and opened the meeting at 09:05.

Mr Scott Migaldi from T-Mobile USA on behalf of the “North American Friends of 3GPP” – AT&T, BlackBerry, Cohere Technologies, DISH, Ericsson, Intel, InterDigital Communications, Motorola Solutions, NextNav, Nokia, Pivotal Commware, Qualcomm, Rogers Communications, Sprint, T-Mobile USA and Verizon Wireless – welcomed the delegates, and detailed the domestic arrangements for the full week.
Furthermore, T-Mobile USA informed the group that a demo on NR operating in FR1 is provided and companies are invited to visit and see it (30mn) during the week at their convenience.
[bookmark: _Toc1677326]Call for IPR
The attention of the members of this Technical Specification Group was drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of. 
The members take note that they are hereby invited:
-	to investigate whether their organization or any other organization owns IPRs which were, or were likely to become Essential in respect of the work of 3GPP.
-	to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Information Statement and the Licensing declaration forms (e.g. see the ETSI IPR forms http://webapp.etsi.org/Ipr/).
[bookmark: _Toc1677327]Competition law statement
The Chairman also drew Member’s attention to the fact that 3GPP activities are subject to antitrust and competition laws and that compliance with said laws is therefore required of any participant of this WG meeting including the Chairman and Vice Chairmen. In case of question, please contact your legal counsel.
The present meeting will be conducted with strict impartiality and in the interests of 3GPP.
Furthermore, the Chairman reminded Members that timely submission of work items/contributions in advance of WG meetings is important to allow for full and fair consideration of such matters.
[bookmark: _Toc1677328]Network usage conditions
The PCG has laid down the following network usage conditions:

	Users shall not use the network to engage in illegal activities. This includes activities such as copyright violation, hacking, espionage or any other activity that may be prohibited by local laws.

Users shall not engage in non-work related activities that consume excessive bandwidth or cause significant degradation of the performance of the network.
Since the network is a shared resource, users should exercise some basic etiquette when using the 3GPP network at a meeting. It is understood that high bandwidth applications such as downloading large files or video streaming might be required for business purposes, but delegates should be strongly discouraged in performing these activities for personal use. Downloading a movie or doing something in an interactive environment for personal use essentially wastes bandwidth that others need to make the meeting effective. The meeting chairman should remind end users that the network is a shared resource; the more one user grabs, the less there is for another. Email and its attachments already take up significant bandwidth (certain email programs are not very bandwidth efficient). In case of need the chair can ask the delegates to restrict IT usage to things that are essential for the meeting itself.

1. DON’T place your WiFi device in ad-hoc mode 
2. DON’T set up a personal hotspot in the meeting room 
3. DO try 802.11a if your WiFi device supports it 
4. DON’T manually allocate an IP address 
5. DON’T be a bandwidth hog by streaming video, playing online games, or downloading huge files 
6. DON’T use packet probing software which clogs the local network (e.g., packet sniffers or port scanners)



[bookmark: _Toc490832500][bookmark: _Toc1677329]Check-in for Registered Delegates
The attention of the delegates to this meeting was drawn to the fact that it is not permitted to check in other delegates on their behalf. In the event of technical difficulties preventing check-in, delegates should present themselves in person to the Secretary.
[bookmark: _Toc1677330]Aspects related to RAN1 Meeting Management
Delegates are encouraged to check R1-1721392 for some thoughts on RAN1 meeting management.
[bookmark: _Toc1677331]Approval of Agenda
R1-1812339	Draft Agenda of RAN1#95 meeting	RAN1 Chair	(Revision of R1-1812100)
Wanshi Chen (RAN1 Chair) proposed the agenda for the meeting, as well the schedule of the week.
Discussion: LG expressed one concern having conflict with 2 // sessions.  further to some attempt to swap sessions, schedule remains as is
Decision: The agenda is approved.
[bookmark: _Toc529013627][bookmark: _Toc1677332]Highlights from RAN plenary
This section is void
[bookmark: _Toc525997442][bookmark: _Toc1677333]Approval of Minutes from previous meetings
R1-1813901	Report of RAN1#94bis meeting	ETSI	(Revision of R1-1812101)
The document was presented by Patrick Merias from MCC (ETSI Mobile Competence Center) and provides the report from last RAN1#94bis meeting in Chengdu.
Discussion: MCC informed the group that the post#94bis CRs endorsed by email, as reported in annex F, are missing in the summary table of annex B. The report as such is complete and can be approved, but if there are any concerns MCC will revise it accordingly.
Decision: The document is approved with the following clarification:
· Note: there are also CRs approved via RAN1#94bis email discussions which are captured in the meeting report, but not reflected in the table of CRs in the meeting report (Annex B)

RAN1 Chair: 4 items need to be complete by the end of the meeting – NRU, RIM, IAB and NOMA – focus will be given to the feature lead summaries in order to achieve the target.

RAN1 Chair re-emphasized that only essential corrections will be taken into account in order to finalize Rel-15 specs.
Spring: any proposals not backward compatible should be clearly identified
Qualcomm: proponents should show whether their proposed changes are/are not backward compatible and provide justification and potential behaviour if the CR is adopted or not.
[bookmark: _Toc529013629][bookmark: _Toc1677334]Incoming Liaison Statements
[bookmark: _Toc529013630]LTE

//6.1.3 related
R1-1812103	LS on sensing and reporting for Mode 3	RAN2, Huawei
R1-1812104	LS on clarification for limited Tx capability	RAN2, LG Electronics
RAN2 asks RAN1 to take RAN2’s conclusion on option 1-1 into account, and to clarify intention of the option 1-2.
Option 1-1: it is concluded that RAN2 assumes PHY will indicate available resources to MAC after exclusion. 
Option 1-2: Meanwhile, RAN2 has been trying to understand the option 1-2 but companies are diverged in two kind of understandings either Case 1 or Case 2. So, RAN2 asks to RAN1 clarify which case is the correct behaviour of the option 1-2 from the RAN1’s point of view?
Case 1) If UE deems that selecting one candidate subframe cannot fulfil the RF requirement due to PSD imbalance with checking the condition d), the UE reselects an alternative resource within the given  reported candidate resource set immediately. Hence, the option 1-2 does NOT trigger a new resource reselection from MAC layer’s perspective. 
I.e., when the UE reselects an alternative resource, from the MAC layer perspective:
	- e.g., SL_RESOURCE_RESELECTION_COUNTER is not changed
	- e.g., MAC does not clear the configured sidelink grant 

Case 2) If UE cannot fulfil the RF requirement due to PSD imbalance with checking the condition d), the UE will generate a new candidate resource set and reselects an alternative resource within the newly generated resource set. Hence, the option 1-2 triggers a new resource reselection from MAC layer’s perspective. 
 I.e., when the UE reselects an alternative resource, from the MAC layer perspective:
	- e.g., SL_RESOURCE_RESELECTION_COUNTER is reset
	- e.g., MAC clears the configured sidelink grant
[bookmark: _Hlk529852336]Decision: The document is noted. Reply LS is necessary
R1-1813657	[Draft] Reply LS on clarification for limited TX capability	Ericsson
R1-1813881	[Draft] Reply LS on clarification for limited Tx capability	LG Electronics
Late submission

//6.2.5 related
R1-1812106	LS on the interruption time during mobility in LTE	RAN2, Nokia
RAN2 asks RAN1 and RAN4 to provide the following question:
1) Considering different combinations of TRX chains (e.g. single Tx/Dual Rx, Single TRX, Dual Tx/Dual Rx, etc.) is it feasible to perform simultaneous transmission/reception of various UL & DL physical channels/signals to/from two cells, considering the following aspects:
a. Intra-frequency case
b. Inter-frequency case
c. Synchronous deployment
d. Asynchronous deployment
e. The same or different bandwidth between the source and target cell
Decision: The document is noted. Reply LS is necessary
R1-1812446	[Draft] reply LS on the interruption time during mobility in LTE	Intel Corporation
R1-1813022	Discussion on interruption time during mobility in LTE	Qualcomm Incorporated

NR

//7.1 related
R1-1812108	LS on the total RRC Configuration size	RAN2, MediaTek
RAN2 asks RAN1 to:
1. Take the RAN2 agreements on the total RRC configuration size into account ;
2. Provide typical configurations with realistic parameter values of BWP-Uplink and BWP-Downlink for RRC configuration size evaluation (e.g. the number of SRS, the number of PUCCH, etc.);
3. Confirm whether it is correct understanding that FR1 and FR2 configure different number of beams and result in different RRC configuration size; provide guidance on the number of beams configured in FR1 and FR2 (e.g. CSI-RS resources, RA resources associated to candidate beams);
4. Confirm whether it is correct understanding that non-PMI-PortIndication in CSI-ReportConfig doesn’t typically need to be configured due to the default configuration. 
Discussion: unclear how to solve the above issues
MediaTek suggested providing possible configurations to RAN2
RAN1 chair wondered how long it will take to RAN1 converging on typical configurations
Decision: The document is noted. Reply LS is necessary – discuss further offline, Pei-Kai (MediaTek), revisit on Thursday
Friday
R1-1814207	[draft] LS response on the total RRC configuration size	MediaTek
Decision: The draft LS is endorsed by accepting the change marks – final LS is approved in R1-1814353.

R1-1812676	Draft reply to the LS on the total RRC Configuration size	Huawei

//7.1.1.1 related
R1-1812111	Further reply LS on ssb-PositionsInBurst mismatch in SIB1 and ServingcellConfigCommon	RAN2, Nokia
RAN1 is requested to provide feedback on the introduction of the new parameter as described in R1-1812111.
Decision: The document is noted. Reply LS is necessary
R1-1813618	[Draft] Reply LS on ssb-PositionsInBurst in SIB1 and ServingcellConfigCommon	Nokia, Nokia Shanghai Bell

//7.1.2 related
R1-1812116	LS on MIMO layer configuration	RAN2, MediaTek
Questions to RAN1:
Q1: Is the NW meant to configure the maximum number of MIMO layers (for PUSCH and PDSCH) by means of RRC signalling so UE can determine the maximum number MIMO layers per serving cell (as it was the case in LTE)?
Q2: If the answer to Q1 is “yes”, does such parameter exist, i.e., is the UE meant to derive the maximum number MIMO layers per serving cell from existing parameters?
Q3: If the answer to Q2 is “no”, should a new parameter be added per serving cell or per BWP? RAN2 could add a parameter if RAN1 considers it necessary. From RAN2 perspective, per serving cell is preferred due to simplicity at this late stage in Rel-15.
Q4: If R1 only sees the need of MIMO configuration per BWP, i.e. no MIMO configuration per CC, is the NW allowed to configure MIMO layers in BWP so that only certain combinations of BWPs in different serving cells are within the UE’s MIMO capabilities? In other words, may the NW reallocate MIMO layers to another serving cell by switching BWPs in those serving cells?
Q5: The UE indicates the number of supported MIMO layers for DL in its UE capabilities. Do those capabilities also limit the configuration of CSI report?
Decision: The document is noted. Reply LS is necessary – discuss further offline, Pei-Kai (MediaTek), revisit on Monday after coffee break
R1-1812448	Draft LS respponse on  MIMO layer configuration for NR	Intel Corporation
R1-1813272	Draft reply to LS on MIMO layer configuration	Ericsson
R1-1813273	New RRC parameter related to LS on MIMO layer configuration	Ericsson
R1-1813338	Discussion on MIMO layer configuration	MediaTek Inc.
R1-1813339	[Draft] Reply LS on MIMO layer configuration	MediaTek Inc.
R1-1813390	Draft Response LS on MIMO layer configuration	Qualcomm Incorporated

//7.1.3.1 related
R1-1812107	Reply LS on higher layer configuration for search space monitoring	RAN2, NTT DOCOMO
R1-1812115	LS on the search space of cross-carrier scheduling	RAN2, vivo
RAN2 asks RAN1 to confirm the issues listed in the LS
· If solution2 is preferable, RAN2 would like to ask which understanding for solution2 is acceptable for RAN1.
· Feedback any other related issues identified in RAN1
Decision: The document is noted. Reply LS is necessary
R1-1812277	Discussion on the search space configuration of cross-carrier scheduling	vivo
R1-1812393	Draft reply LS on NR search space of cross-carrier scheduling	ZTE
R1-1812394	Draft LS response on the search space of cross-carrier scheduling	Huawei, HiSilicon

//7.1.4 & 7.1.7 related
R1-1812117	LS on late drop UE capabilities	RAN2, Huawei
RAN2 requests RAN1 to provide feedback to the questions:
· Q4: RAN2 understands that the UE capabilities for NGEN-DC can re-use all EN-DC capabilities. From RAN1 and RAN4 point of view, is it consistent with RAN1 and RAN4 understanding?
· Q5:  From RAN1 and RAN4 point of view, a re there any UE capabilities(defined per-CC or per-band-per-BC or per-BC) that need to signalled differently for NE-DC compared to EN-DC?
· Q6 : From RAN1 and RAN4 point of view, a re there any UE capabilities (defined per-CC or per-band-per-BC or per-BC) that need to be signalled differently for NR-DC compared to NR CA?
Decision: The document is noted. Reply LS is necessary

// the following two papers are related the LS in R1-1810068 & R1-1812028 – to be handled under 7.1.4
R1-1812447	[Draft] further reply LS on intra-band combination for NR CA and MR-DC	Intel Corporation
R1-1813290	Discussion on handling of TA in Synchrnous MR-DC	NTT DOCOMO, INC.

//7.2.5 related
R1-1812273	Reply LS on NR-RIM solution frameworks	RAN3, Ericsson
RAN3 informs RAN1 that the following RAN3 agreements have been reached:
· Agreement 1: gNBs involved in a remote interference scenario can be grouped into gNB sets. The gNB sets can be victim sets or aggressor sets.
· Agreement 2: The OAM system is responsible for grouping of gNBs into sets, and the assignment of gNB set IDs to the gNBs.
· Agreement 3: The design of gNB set IDs and the mechanisms for grouping gNBs into sets should be common for all frameworks.
Decision: The document is noted.

//7.2.6 related
R1-1812110	LS on TSN performance evaluation	RAN2, Nokia
RAN2 asks RAN1 to:
· provide feedback on whether 0.5 ms latency target can be achieved using current NR specification and/or enhancements considered as part of L1 URLLC enhancements SI.
· provide feedback on what the achievable time synchronization accuracy over Uu interface, considering the synchronicity requirements of TSN networks as mentioned in TR 22.804
Decision: The document is noted. Reply LS is necessary
Thursday
R1-1814097	Summary of offline discussion on RAN2 LS on TSN requirements evaluation	Nokia, Nokia Shanghai Bell
Decision: The document is noted. 

[bookmark: _Hlk530039712]Agreements: For the LS reply to R1-1812110,
· For latency and reliability evaluation, the IMT-2020 evaluation methodology is followed to provide the analysis on latency and reliability, assuming resources are available to schedule the UE without queueing delay, based on use case I in R1-1812110.
· One-way (gNB-to-UE or UE-to-gNB) latency target is 0.5 ms.
· Reliability requirement: 1e-4 and 1e-6
· Companies may in addition evaluate the highest reliability that can be achieved. But it will be subject to further discussion whether to include such analysis in the LS reply.
· Note: 1e-4 requirement is not intended to change previous RAN1 agreements w.r.t. PDCP in URLLC evaluations
· Further discuss detailed simulation assumptions to determine the 5%-ile worst UL/DL SINR
· See below update made on Friday
· For the analysis of time synchronization accuracy,
· RAN1 analysis only considers Uu interface (i.e., between gNB and a single UE).
· RAN1 does not consider the effects of the granularity & accuracy of the absolute timing indication information by the gNB, and assumes perfect timing is sent by the gNB.
· 100 square meter service area is assumed (as required in TR 22.804 for <1us accuracy).
· Companies may in addition report values for larger service areas / ISDs. But it will be subject to further discussion whether to include such analysis in the LS reply.
Friday
R1-1814279	Proposal for the simulation assumptions for RAN2 LS on TSN requirements evaluation	Nokia, Nokia Shanghai Bell
Decision: The document is noted. 

Agreements:
· The system level simulation assumptions for factory automation use case 4GHz (as summarized in Table A.2.2-1 in R1-1814025) should be reused when applicable, with the following modifications:
	Parameter 
	Value 

	Network layout 
	A single cell placed in the middle of 15 m x 15 m area 

	UE dropping 
	Uniformly dropped over the 15 m x 15 m area 



· The link level simulation assumptions for factory automation use case 4GHz (as summarized in Table A.3-2 in R1-1814025) should be reused when applicable, with the following modifications:
	Parameter
	Value

	Channel model
	TDL-D 30ns

	UE speed
	3km/h

	Payload size for PDSCH/PUSCH
	50 bytes

	PDCCH aggregation level
	16




R1-1812227	Draft response to LS on TSN requirements evaluation	Huawei, HiSilicon
R1-1812228	Discussion on latency and time synchronization accuracy in Rel-16	Huawei, HiSilicon
R1-1813120	Discussion on the RAN2 LS on TSN requirements evaluation	Nokia, Nokia Shanghai Bell
R1-1813191	[DRAFT] Reply LS on TSN requirements evaluation	Nokia
R1-1813389	Discussion on Timing Requirements for Industrial IoT	Qualcomm Incorporated
R1-1813689	On evaluation of TSN requirements  	Intel Corporation

R1-1812114	LS on redundant transmission for URLLC	SA2, Huawei
RAN1 is requested to provide feedback on the following question:
· Q7: In general, what kind of deployment scenarios in terms of frequency planning (uniform and dedicated frequency allocation between gNBs, uniform frequency planning in a portion of the network, frequently changing frequency allocation between gNBs) should be assumed? Do RAN1, RAN2, RAN3 see NRG (solution #10/solution #2) to be a feasible solution in all deployments?
Decision: The document is noted. Reply LS is necessary
Thursday
R1-1814128	Draft response to LS on redundant transmission for URLLC	Huawei, HiSilicon
Decision: The draft LS is endorsed by add ccing to RAN2 & RAN3. Final LS is approved  in R1-1814191.

R1-1812395	Draft response to LS on redundant transmission for URLLC	Huawei, HiSilicon
R1-1813121	[DRAFT] Reply LS on redundant transmission for URLLC	Nokia, Nokia Shanghai Bell
R1-1813681	Discussion on the redundant transmission for URLLC	Huawei, HiSilicon

// The following LSs are noted but not intended to be treated online (unless specifically requested)
R1-1812102	LS to RAN2 on Data Volume measurements	SA5, Ericsson, Orange
R1-1812105	LS to SA2 on unicast, groupcast and broadcast in NR sidelink	RAN2, Huawei
R1-1812109	LS on requesting study of system level aspects of NR-U	RAN2, Qualcomm
R1-1812112	Reply LS on intra-band combination for NR CA and MR-DC	RAN4, T-Mobile USA Inc.
R1-1812113	Reply LS on requesting study of system level aspects of NR-U	SA2, Nokia
R1-1812118	Reply LS on RAN4 design on channel bandwidth	RAN2, Qualcomm

// LSs received during the meeting week
R1-1813783	LS on flexible PRB resource restriction	RAN4, Ericsson
RAN4 asks RAN1 to specify that the edge PRBs that are not part of any Rel-13 narrowband are not used for PUSCH transmission from Rel-15 LTE-MTC UEs.
Decision: The document is noted. Treated under 6.1.4

R1-1814169	Reply LS on network synchronization for handover purposes	RAN2, Samsung
Decision: The document is noted.
R1-1814180	LS on UL HARQ operation for SUO case 1	RAN2, Nokia
Decision: The document is noted.
R1-1814181	LS on SMTC availability issue during cell search	RAN2, OPPO
Decision: The document is noted.
R1-1814338	Reply LS on TCI-state for CORESET#0	NTT DOCOMO
RAN2 asks RAN1 to work on the CR(s) on enabling to configure TCI-state for CORESET #0, taking RAN2 feedback into account presented in this reply LS.
Decision: The document is noted. Treated under 7.1.3.3.

R1-1814342	LS on Intra-UE Prioritization/Multiplexing	RAN2, Nokia
The LS is postponed until next meeting.
[bookmark: _Toc1677335]E-UTRA
[bookmark: _Ref252900318][bookmark: _Toc491457810][bookmark: _Toc529013631][bookmark: _Toc1677336]Maintenance of E-UTRA Releases 8 – 15
Friday
Editors to prepare consolidated CRs for Rel-15 eMTC & NB-IoT by Nov 21st, for comments and endorsement by Nov 28th.
[bookmark: _Toc490832506][bookmark: _Toc529013632][bookmark: _Toc1677337]Maintenance of E-UTRA Release 8 – 14
R1-1813763	Chairman's notes of AI 6.1.1 Maintenance of E-UTRA Release 8 – 14	Ad-hoc chair (Ericsson)
Decision: The document is endorsed, content incorporated below.


R1-1812449	Discussion on collision handling between PSS/SSS/PBCH and UE-specific RS	Intel Corporation
R1-1813024	On pdsch-CollisionHandling	Qualcomm Incorporated


R1-1812708	Discussion on case determination of EPDCCH USS when enabling CSI-RS frequency domain density reduction	MediaTek Inc.
R1-1812709	CR 36.211-Correction on nEPDCCH for EPDCCH USS case determination	MediaTek Inc.
R1-1812710	CR 36.213 - Correction on nEPDCCH for EPDCCH USS case determination	MediaTek Inc.
R1-1812936	Draft CR on EPDCCH RE mapping	Samsung
R1-1813028	On EPDCCH case determination for non-uniform CSI-RS	Qualcomm Incorporated


R1-1813023	Correction for SPS PUSCH collision with PDSCH	Qualcomm Incorporated
Conclusion:
· Handling of SPS PUSCH collision with PDSCH is left to UE implementation


R1-1813025	Discussion on CA capability for SRS carrier switching	Qualcomm Incorporated
R1-1813738	Discussion on CA capability for SRS carrier switching	Qualcomm Incorporated

Agreement:
· When operating with SRS carrier switching, the antenna switching capability is the one for the switched band combination.
· If the UE does not indicate support for the switched band combination the UE does not support carrier switching.
· Send LS to RAN2 with the TP in R1-1813738 as an example (not endorsed).
R1-1813752	[Draft] LS on capability for simultaneous antenna and carrier switching	Qualcomm Inc
Decision: The draft LS is endorsed and final LS is approved in R1-1813779.


R1-1813026	Correction for SRS triggering for SRS carrier switching	Qualcomm Incorporated
Decision: The document is noted. Final CRs are agreed in R1-1813728 (TS36.213, Rel-14, CR1194) and R1-1813729 (TS36.213, Rel-15, CR1195).

R1-1813027	Applicability of 1 and 2 bit  field for DCI format 3B	Qualcomm Incorporated
Decision: The document is noted. Final CRs are agreed in R1-1813730 (TS36.213, Rel-14, CR1196) and R1-1813731 (TS36.213, Rel-15, CR1197).

R1-1813276	Correction to the description of PSSCH transmission corresponding to SCI format 1	NEC
R1-1813277	Correction to the description of PSSCH transmission corresponding to SCI format 1	NEC
The second correction in R1-1813277 (correcting the wrong ordering of tables) can be corrected by MCC during CR implementation.

R1-1813484	Clarification on cyclic shift field mapping table for DMRS bit field in DCI format 0/4	LG Electronics Inc.
Decision: The document is noted. Final CR is agreed in R1-1813732 (TS36.211, Rel-14, CR0470).
R1-1813587	Clarification on cyclic shift field mapping table for DMRS bit field in DCI format 0/4	LG Electronics Inc.
Decision: The document is noted. Final CR is agreed in R1-1813733 (TS36.211, Rel-15, CR0471).

R1-1813742	Correction on look-ahead for PHR determination in SRS carrier switching	Qualcomm Incorporated
R1-1813788	Correction on look-ahead for PHR determination in SRS carrier switching	Qualcomm Incorporated
Decision: The document is noted. Final CRs are agreed in R1-1813790 (TS36.213, Rel-14, CR1203) and R1-1813791 (TS36.213, Rel-15, CR1204).
[bookmark: _Toc1677338]Maintenance of Release 15 Shortened TTI and processing time for LTE 
LTE_sTTIandPT-Core; WID in RP-171468. 

R1-1813764	Chairman's notes of AI 6.1.2 Maintenance of Release 15 Shortened TTI and processing time for LTE	Ad-hoc chair (Ericsson)
Decision: The document is endorsed, content incorporated below.


R1-1812694	Correction on the 1ms HARQ-ACK transmission for the collision between sPUSCH and PUCCH/PUSCH	Huawei, HiSilicon
R1-1813777	Correction on the 1ms HARQ-ACK transmission for the collision between sPUSCH and PUCCH/PUSCH 	Huawei, HiSilicon

R1-1813632	Discussion on the 1ms HARQ-ACK transmission for the collision between sPUSCH and PUCCH/PUSCH	Huawei, HiSilicon
R1-1813633	Draft LS on EVM requirement and phase continuity for subslot-PUSCH in DMRS sharing	Huawei, HiSilicon
R1-1813720	Correction on the number of CCEs for DMRS-based SPDCCH	Qualcomm Incorporated
Decision: The document is noted. Final CR is agreed in R1-1813780 (TS36.211, Rel-15, CR0473)

R1-1813721	[DRAFT] LS on cross-carrier scheduling for short processing time	LG Electronics
Decision: The draft LS is endorsed and final LS is approved in R1-1813749.
R1-1813712	Correction of SPDCCH rate-matching description	Ericsson, Nokia, Nokia Shanghai Bell, LG Electronics, Huawei, HiSilicon
Decision: The document is noted. Final CR is agreed in R1-1813781 (TS36.211, Rel-15, CR0474).
[bookmark: _Toc1677339]Maintenance of Release 15 3GPP V2X Phase 2 
LTE_eV2X-Core; WID in RP-171740. 
[bookmark: _Toc529013635]
R1-1813765	Chairman's notes of AI 6.1.3 Maintenance of Release 15 3GPP V2X Phase 2	Ad-hoc chair (Ericsson)
Decision: The document is endorsed, content incorporated below.


R1-1813881	[Draft] Reply LS on clarification for limited Tx capability	LG Electronics
Late submission (From AI 5)

R1-1814064	[Draft] Reply LS on clarification for limited Tx capability	LG Electronics
Decision: The document is noted. Final LS is approved in R1-1814175 with a correction to the Tdoc number for the attachment and a correction to the author’s name.

R1-1812839	Correction on resource exclusion procedure for V2X Phase 2	LG Electronics
R1-1814063	Correction on resource exclusion procedure for V2X Phase 2	LG Electronics	
Decision: The document is noted. Final CR is agreed in R1-1814276 (TS36.213, Rel-15, CR1205).
Note: The already selected resource includes the reserved resources per the procedure in Section 14.1.1.4B in TS36.213.


R1-1813176	Draft CR on sensing and reporting for mode 3 in Rel-15 eV2X	ZTE, Sanechips
R1-1813755	Draft CR on sensing and reporting for mode 3 in Rel-15 eV2X	ZTE, OPPO, Sanechips
Email approval on agreeing to a CR on sensing and reporting for mode 3 in Rel-15 eV2X until Nov. 27, 2018 (ZTE, Wenfeng).
[bookmark: _Toc1677340]Maintenance of Release 15 Even further enhanced MTC for LTE 
LTE_eMTC4-Core; WID in RP-172811.
· Only draft CRs (w.r.t. the endorsed editors’ CRs & Sept spec version, whichever is latest) are allowed (please fill in the cover page completely) – which are to be endorsed when necessary but no individual final CRs will be approved (or submitted to RAN plenary)
· If there is an accompanying contribution providing more details for a draft CR, please zip it into the same zipped document along with the draft CR
· Later on editors will consolidate all the endorsed spec changes, including filling in the cover page by listing the document #s of the endorsed draft CRs for reference & traceability, to be submitted to RAN plenary for approval

R1-1813766	Chairman's notes of AI 6.1.4 Maintenance of Release 15 Even further enhanced MTC for LTE	Ad-hoc chair (Ericsson)
Decision: The document is endorsed, content incorporated below.


R1-1812147	Correction on flexible DL starting PRB allocation in CEMode A	Huawei, HiSilicon
R1-1812148	Correction on the explanation of random access response grant	Huawei, HiSilicon
R1-1812149	Correction on flexible UL starting PRB allocation of 3MHz system bandwidth in TDD	Huawei, HiSilicon
R1-1812524	Maintenance for wake-up signal in MTC	LG Electronics
R1-1812759	Correction on calculation of the starting radio frame for RSS transmission	ZTE
Decision: The draft CR to 36.211 (Rel-15, F) is endorsed.

R1-1812760	Clarification on collision handling of RSS and PRS	ZTE
Conclusion:
UE behaviour is not specified if there are collisions between RSS and PRS

R1-1812761	On frequnecy hopping of more flexible PUSCH in CE mode A	ZTE

R1-1813701	Draft 36.211 CR on frequency hopping for flexible starting PUSCH PRB for Rel-15 LTE-MTC			Ericsson
Late submission
R1-1813033	Hopping in PUSCH CE Mode A for flexible resource allocation	Qualcomm Incorporated
R1-1813789	Hopping in PUSCH CE Mode A for BL/CE Ues with flexible resource allocation	Qualcomm Incorporated, Ericsson, ZTE
Decision: The draft CR to 36.211 (Rel-15, F) is endorsed.

Agreement:
For frequency hopping of Rel-15 LTE-MTC PUSCH CEModeA with flexible starting PRB, the previous agreement is overridden by the following
· The PUSCH frequency hop for a BL/CE UE with flexible starting PUSCH PRB is calculated similarly as for legacy BL/CE UEs in the sense that it minimizes collision between the two (for all system bandwidths).
· Frequency hopping for PUSCH CEModeA with flexible RA is allowed except when the allocated RBs include the center PRB, which is not belonging to any narrowband in case of for BW=3MHz, 5MHz, 15MHz. 
· If a frequency hop would result in a split PUSCH resource allocation for a BL/CE UE in a subframe, where some PRB(s) is(are) on one edge of the system bandwidth and some PRB(s) is(are) on the other edge of the system bandwidth, the transmission is dropped in that subframe.
· If a frequency hopping leads to a resource allocation, where some PRB(s) is(are) not belong to any narrowband, the transmission is dropped in that subframe

R1-1813034	Uplink retuning for flexible resource allocation	Qualcomm Incorporated
R1-1813700	Draft 36.211 CR on frequency retuning for flexible starting PUSCH PRB for Rel-15 LTE-MTC			Ericsson
Late submission
R1-1813758	Uplink retuning for flexible resource allocation for BL/CE UEs	Qualcomm Incorporated, Ericsson
Decision: The draft CR to 36.211 (Rel-15, F) is endorsed.


R1-1813029	EPRE for RSS	Qualcomm Incorporated
R1-1813030	EPRE for WUS	Qualcomm Incorporated
R1-1813031	DMRS generation for pi/2 BPSK	Qualcomm Incorporated
Decision: The draft CR to 36.211 (Rel-15, F) is endorsed.
R1-1813032	Collision handling for HARQ-Ack and subPRB PUSCH	Qualcomm Incorporated

Agreement:
PUSCH with sub-PRB allocation is dropped when a collision with UCI in the same subframe occurs


R1-1813152	Introduction of Even Further Enhanced MTC for LTE into 36.201	Nokia, Nokia Shanghai Bell
Decision: The editor CR0027 to 36.201 (Rel-15, F) is agreed.


R1-1813348	On converage restricted UE for eMTC	ZTE
R1-1813699	Draft 36.211 CR for parameter name corrections for Rel-15 LTE-MTC	Ericsson
R1-1813702	Draft 36.212 CR on flexible starting PUSCH PRB with sub-PRB allocation for Rel-15 LTE-MTC	Ericsson
R1-1813703	Draft 36.213 CR on flexible starting PUSCH PRB with sub-PRB allocation for Rel-15 LTE-MTC	Ericsson

Conclusion:
It is already possible to configure sub-PRB allocation along with flexible starting PRB. No RAN1 impact is anticipated.


R1-1813783	LS on flexible PRB resource restriction	RAN4, Ericsson

Agreement:
· The edge PRBs that are not part of any Rel-13 narrowband are not used for PUSCH transmission from Rel-15 BL/CE UEs
R1-1813704	Draft 36.213 CR on edge PRB restriction for flexible starting PUSCH PRB for Rel-15 LTE-MTC	Ericsson
Late submission
R1-1813793	Edge PRB restriction for flexible starting PUSCH PRB for BL/CE UEs	Ericsson, Qualcomm Incorporated


R1-1813705	Draft 36.213 CR for parameter name corrections for Rel-15 LTE-MTC	Ericsson
[bookmark: _Toc1677341]Maintenance of Release 15 Further enhancements of NB-IoT
NB_IOTenh2-Core; WID in RP-182114. 
· Only draft CRs (w.r.t. the endorsed editors’ CRs & Sept spec version, whichever is latest) are allowed (please fill in the cover page completely) – which are to be endorsed when necessary but no individual final CRs will be approved (or submitted to RAN plenary)
· If there is an accompanying contribution providing more details for a draft CR, please zip it into the same zipped document along with the draft CR
· Later on editors will consolidate all the endorsed spec changes, including filling in the cover page by listing the document #s of the endorsed draft CRs for reference & traceability, to be submitted to RAN plenary for approval

R1-1813767	Chairman's notes of AI 6.1.5 Maintenance of Release 15 Further enhancements of NB-IoT	Ad-hoc chair (Ericsson)
Decision: The document is endorsed, content incorporated below.


R1-1812150	Corrections on SR power control	Huawei, HiSilicon
Decision: The draft CR to 36.213 (Rel-15, F) is endorsed.
R1-1812151	Correction on cyclic prefix length for TDD NPRACH format 0	Huawei, HiSilicon
Decision: The draft CR to 36.211 (Rel-15, F) is endorsed.
R1-1812525	Maintenance for wake-up signal in NB-IoT	LG Electronics
R1-1812762	Clarification of valid subframe for additioanl SIB1-NB transmisson	ZTE
R1-1813743	Clarification of valid subframe for additional SIB1-NB transmission	ZTE
Decision: The draft CR to 36.213 (Rel-15, F) is endorsed.

R1-1812763	On USS monitoring after dedicated NPRACH SR transmission	ZTE
R1-1813761	On USS monitoring after dedicated NPRACH SR transmission	ZTE, Ericsson
Decision: The draft CR to 36.213 (Rel-15, F) is endorsed.

R1-1813035	Discussion on collision of NPUSCH and Rel-15 NPRACH resources	Qualcomm Incorporated

Agreement: 
For the new NPRACH resources introduced in Rel-15, 
· For non-EDT NPRACH resources, the UE postpones NPUSCH in those resources only if the UE indicates support for the corresponding feature(s).
· For EDT NPRACH resources, the UE postpones NPUSCH in those resources only during an EDT procedure

R1-1813775	NPUSCH postponement in Rel-15 resources	Qualcomm Incorporated
Decision: The draft CR to 36.211 (Rel-15, F) is endorsed.

R1-1813036	Discussion on collision of physical SR without HARQ-ACK and NPDSCH	Qualcomm Incorporated
R1-1813636	Maintenance issues for Physical layer SR for Rel-15 NB-IoT	Ericsson
R1-1813637	Maintenance for semi-persistent scheduling for Rel-15 NB-IoT	Ericsson


R1-1813153	Introduction of NB-IoT TDD into 36.201	Nokia, Nokia Shanghai Bell
Decision: The editor CR0028 to 36.201 (Rel-15, F) is agreed.

R1-1813349	On converage restricted UE for NB-IoT	ZTE
R1-1813596	Draft CR on NPDSCH code rate for NB-IoT TDD 	Ericsson

Conclusion:
The UE behaviour is expected to be inline with the proposed CR in R1-1813596. No CR is necessary.
[bookmark: _Toc1677342]Maintenance of Release 15 Ultra Reliable Low Latency Communication for LTE
LTE_HRLLC-Core; WID in RP-181259. 

R1-1813768	Chairman's notes of AI 6.1.6 Maintenance of Release 15 Ultra Reliable Low Latency Communication for LTE	Ad-hoc chair (Ericsson)
Decision: The document is endorsed, content incorporated below.


R1-1812526	Correction on slot-PDSCH repetition for TDD	LG Electronics
Decision: Final CR is agreed in R1-1813734 (TS36.213, Rel-15, CR1198)

R1-1813094	Corrections on UL SPS repetition	ZTE
Decision: Final CR is agreed in R1-1813782 (TS36.213, Rel-15, CR1201)
R1-1813512	Removal of UL grant scrambled with SPS-RNTI reception restriction	Nokia, Nokia Shanghai Bell, Ericsson, Huawei, HiSilicon, LG Electronics
Agreement:
Change the following RAN1#93 agreement as follows: 
For UL SPS repetition with subframe/slot/subslot operation with multiple UL SPS configurations on a serving cell for a given TTI length:
· Each UL SPS configuration is activated by individual SPS activation DCI.
· The UE is not expected to receive more than one activation DCI in a TTI.

R1-1813629	Correction on DCI validation for UL SPS	Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, Ericsson, LG Electronics
Decision: Final CR is agreed in R1-1813735 (TS36.213, Rel-15, CR1199)

R1-1813630	Draft LS to RAN2 on number of PDCCH/EPDCCH/SPDCCH received parallel for TDD	Huawei, HiSilicon, Ericsson, Nokia, Nokia Shanghai Bell
R1-1813746	[Draft] LS to RAN2 on number of PDCCH/EPDCCH/SPDCCH received parallel for TDD	Huawei, HiSilicon, Ericsson, Nokia, Nokia Shanghai Bell
Decision: The draft LS is endorsed and final LS is approved in R1-1813747.


R1-1813626	PDSCH rate-matching behavior for PDSCH using repetitions	Ericsson LM
R1-1813631	Correction on rate-matching around SPDCCH resources for PDSCH repetition	Huawei, HiSilicon, Lenovo, Motorola Mobility, Ericsson, LG Electronics
R1-1813745	Correction on rate-matching around SPDCCH resources for PDSCH repetition	Huawei, HiSilicon, Lenovo, Motorola Mobility, Ericsson, LG Electronics
Decision: Final CR is agreed in R1-1813750 (TS36.211, Rel-15, CR0472).
[bookmark: _Toc1677343]Other
Including any potential CRs for Rel-15 Enhancements to LTE operation in unlicensed spectrum, Enhancements for high capacity stationary wireless link and introduction of 1024 QAM for LTE, Further enhancements to Coordinated Multi-Point (CoMP) Operation for LTE, Enhanced LTE Support for Aerial Vehicles, Enhancing CA Utilization, modulation enhancements, 2Tx/4Tx SRS switching, CP latency reduction, LTE Rel-15 UE features, etc

R1-1813769	Chairman's notes of AI 6.1.7 Others	Ad-hoc chair (Ericsson)
Decision: The document is endorsed, content incorporated below.


R1-1812250	Correction on CQI definition for feCoMP in 36.213	Huawei, HiSilicon
R1-1813760	Correction on CQI definition for feCoMP in 36.213	Huawei, HiSilicon, Ericsson, Intel Corporation
Decision: Final CR is agreed in R1-1813784 (TS36.213, Rel-15, CR1202)	

R1-1812450	Discussion on beta-offset determination for AUL in 36.213	Intel Corporation
R1-1812451	Correction of the beta_offset table for AUL in TS 36.213	Intel Corporation
R1-1812937	Correction on the UCI  coded modulaion symbols in 36.212	Samsung
R1-1812938	Discussion on UCI coded modulation symbols in 36.212	Samsung

Conclusion:
The issues raised by R1-1812450, R1-1812451, R1-1812937 and R1-1812938 can be avoided by eNB implementation. No CRs are necessary.

R1-1813037	Correction on references to MCS table	Qualcomm Incorporated
Decision: Final CR is agreed in R1-1813751 (TS36.213, Rel-15, CR1200).
[bookmark: _Toc1677344]LTE Release 16
[bookmark: _Toc529013640][bookmark: _Toc1677345]Additional MTC Enhancements
LTE_eMTC5-Core; WID in RP-181878. Please refer to the WID for detailed scoping

R1-1813770	Chairman's notes of AI 6.2.1 Additional MTC Enhancements	Ad-hoc chair (Samsung)
Decision: The document is endorsed, content incorporated below.
[bookmark: _Toc529364732][bookmark: _Toc529013650][bookmark: _Toc1677346]UE-group wake-up signal

R1-1813715	Summary of 6.2.1.1 UE group MWUS	Qualcomm

Agreement 
For multiplexing between Rel-16 UE-group WUS and Rel-15 WUS, further evaluate and down select among the following options
· TDM
· FDM
· single-seq CDM
· single-seq CDM+TDM
· single-seq CDM+FDM
· FFS whether legacy WUS is the common WUS for all new UEs or only a part of new UEs.

Agreement
For multiplexing between different Rel-16 UE-group WUS, further evaluate and down select among the following options
· single-seq CDM
· FDM
· single-seq CDM+TDM
· single-seq CDM+FDM
Note: At least the maximum number of UE groups should be considered.

Agreement
The number of UE groups is configurable and broadcasted in SIB.
· FFS: Further details on the number of UE groups. For example, whether it is per PO or per gap configuration of a PO

Agreement
UE group ID is used as a parameter to generate WUS UE group sequence(s).

Agreement
One group WUS is designed as a single sequence

Agreement: Further study false detection (cross/auto correlation) performance properties for the following designs:
· Legacy WUS + cover codes,
· Legacy WUS + shifted scrambling codes,
· Legacy WUS + phase shift + cover code + scrambling bits
· Including combinations of phase shift, cover code, and/or scrambling bits
Other designs are not precluded.

Agreement
· Rel-16 group WUS uses the same gap configurations as for Rel-15 legacy WUS except for differences from possible TDM.
· No new gap higher layer signaling will be introduced for TDM

R1-1812119	UE-group wake-up signal in LTE-MTC	Ericsson
R1-1812145	Support of sub-groups for MWUS	Huawei, HiSilicon
R1-1812278	on UE-group wake-up signal of eMTC	vivo
R1-1812428	Group Wake-Up Signal for MTC	Fraunhofer IIS, Fraunhofer HHI
R1-1812454	UE-group wake-up signal for eMTC	Intel Corporation
R1-1812527	Discussion on UE-grouping wake up signal in MTC	LG Electronics
R1-1812753	UE-group wake-up signal for MTC	Sony
R1-1812764	Discussion on Wake-up signal for MTC	ZTE
R1-1812903	UE-group wake-up signal for MTC	Nokia, Nokia Shanghai Bell
R1-1812939	UE-group wake-up signal for eMTC	Samsung
R1-1813038	UE-group wake-up signal	Qualcomm Incorporated
R1-1813194	Consideration on UE-group wake-up signal for Rel-16 MTC	Sharp
R1-1813291	Discussion on UE-group wake up signal in MTC	NTT DOCOMO, INC.
[bookmark: _Toc529364733][bookmark: _Toc1677347]Support for transmission in preconfigured UL resources
R1-1813725	LTE-M Preconfigured UL Resources Summary RAN1 #95	Sierra Wireless

Agreement
For dedicated PUR in idle mode, the UE may skip UL transmissions.
· FFS: Resource release mechanism
· FFS: Whether or not to support mechanism to disable skipping by eNB

Agreement
· The following evaluation parameters for CFS PUR link level simulation are agreed.
	Parameter
	Value/Description

	Channel model
	ETU 1Hz

	Resource Bandwidth(s)
	1, 2, 3 or 6 PRBs (contiguous) for eMTC
Proponent to provide details on resource allocation
Same bandwidth for all UEs

	Traffic Pattern
	Fixed (N UEs transmit in the same resource) or
(Optional) Bursty (N UEs may transmit in the same resource, with activity factor p for each of them)
Note: For all traffic models, it is assumed that a UEhas a dedicated DMRS
Note: Final decision can be based on the results for both fixed and bursty traffic model

	Number of repetitions in a resource
	To be declared by proponent

	Transport Block Size and Modulation Order
	To be declared by proponent

	Number of eNB Rx antennas
	2 as baseline, other values are not precluded

	Metrics
	BLER before HARQ
Number of resources (PRB x subframes) used by the technique to serve a given number of UEs
Baseline for comparison is dedicated PUR

	MCL
	164, 144, 124dB MCL

	UE grouping
	All UEs in the same MCL level.

	Processing Receiver at eNB
	No SIC/joint decoding of UEs is assumed.
MMSE single user decoding. Not NOMA.

	DMRS collision
	Each company to provide details on their DMRS assumption

	Channel Estimation
CFO
Timing Error
Power Imbalance
	Realistic
Uniform +/-50 Hz, +/-100 Hz (optional)
+/-0.5 CP uniform, +/-1 CP uniform (optional)
Uniform +/-[5 or 10] dB


The evaluated proposals should be within the scope of the eMTC WI.

Agreement
If multi-TB grant is not enabled, a dedicated PUR allocation is associated to only a single TB and single HARQ process 
· FFS: if multi-TB grant is enabled/supported

Agreement 
In idle mode, at least the following TA validation attributes are supported:
· Serving cell changes (serving cell refers the cell that the UE is camping on)
· Time Alignment Timer for idle mode 
· Serving cell RSRP changes (serving cell refers the cell that the UE is camping on)
· Based on RSRP measurement definition in existing Rel-15 TS36.214
Include in LS to RAN2, RAN4 to consider in their work. 

Agreement
The UE can be configured to use at least these TA validation attributes:
· Time Alignment Timer for idle mode 
· Serving cell RSRP changes 
· Note: the configuration shall support disabling of the TA validation attributes
Include in LS to RAN2, RAN4

For further study:
TA validation attributes:
· Subscription based UE differentiation (or Stationary indication in held in subscription)
· Cell specific indication where TA is valid within that cell

Agreement
Include in LS to RAN2, RAN4:
RAN1 assumes that a UE transitioning from EDT/connected to idle mode can use the valid TA that was used while in EDT/connected mode. 

Agreement
For dedicated PUR in idle mode, UL grant for HARQ retransmission is transmitted in MPDCCH search space
· FFS: Details on the search space (for example USS, CSS)

Agreement
For dedicated PUR in idle mode, upon successful decoding by eNB of a PUR transmission, the UE can expect an explicit ACK 
FFS: if ACK is sent on MPDCCH (layer 1) and/or PDSCH (layer 2/3)
Include in LS to RAN2, RAN4.

Agreement
For dedicated PUR in idle mode, upon unsuccessful decoding by eNB of a PUR transmission, the UE can expect
· an UL GRANT for retransmission on the MPDCCH, or  
· FFS: a NACK, or
· FFS: no explicit ACK 
Include in LS to RAN2, RAN4.


R1-1812120	Support for transmission in preconfigured UL resources in LTE-MTC	Ericsson
R1-1812142	UL transmission in preconfigured resource	Huawei, HiSilicon
R1-1812455	UL transmission in preconfigured resources for eMTC	Intel Corporation
R1-1812528	Discussion on preconfigured UL resources in MTC	LG Electronics
R1-1812724	LTE-M Pre-configured UL Resources Design Considerations 	Sierra Wireless, S.A.
R1-1812754	Considerations on Pre-configured Uplink Resource	Sony
R1-1812765	Support for transmission in preconfigured UL resources for MTC	ZTE
R1-1812904	Transmission in preconfigured UL resources	Nokia, Nokia Shanghai Bell
R1-1812940	Discussion on transmission in preconfigured UL reosurces for MTC	Samsung
R1-1813039	Support for transmission in preconfigured UL resources	Qualcomm Incorporated
R1-1813292	Discussion on preconfigured UL resources in MTC	NTT DOCOMO, INC.
[bookmark: _Toc529364734][bookmark: _Toc1677348]Scheduling of multiple DL/UL transport blocks
R1-1813722	Feature lead summary Scheduling of multiple DL UL transport	Ericsson

Agreement
For CEmodeA, the maximum number of scheduled transport blocks with one single DCI is 8 in the UL, 8 in the DL

Agreement: The following working assumption is confirmed
For CEmodeB, the maximum number of scheduled transport blocks with one single DCI is 4 in the UL, 4 in the DL

Agreement
For both UL and DL unicast, at least consecutive resource allocation in time is supported when multiple TBs are scheduled by one single DCI. 
· Above applies only for valid subframes within the consecutive resource allocation in time
· FFS: Whether time gaps between two TBs is also supported

[bookmark: _Toc528930841]For future meetings in Rel-16 eMTC:
Further consider which Rel-14/15 features that should be possible to configure together with scheduling of multiple DL-UL transport blocks.

Agreement
For the DL unicast for a UE, when multiple TBs are scheduled by one DCI, the following parameter values are the same across all the TBs:
· Frequency-hopping flag, PMI confirmation (TM6-specific), Precoding information (TM6-specific), DM-RS scrambling / antenna ports (TM9-specific), Downlink assignment index (TDD-specific), PUCCH power control
· FFS: MCS, RV, Resource assignment, Number of PDSCH repetitions

Agreement
For the UL unicast, when multiple TBs are scheduled by one DCI, the following parameter values are the same across all the TBs:
· Frequency-hopping flag, TPC command
· FFS: MCS, RV, Resource assignment, Repetition number, Downlink assignment index (TDD-specific)

R1-1813759	Updated Feature lead summary Scheduling of multiple DL UL transport	Ericsson 

For next meeting
For unicast when multi-TBs are scheduled, companies are encouraged to bring in DCI designs which can support
· [bookmark: _Hlk529982230]scheduling of initial and retransmission TBs within one DCI
· scheduling of initial TBs within one DCI, and retransmissions with one DCI
· scheduling of initial TBs within one DCI, and retransmission can only be scheduled by individual DCI
RAN1 to try to make a decision on which case is specified in the next meeting based on the trade-off between DCI overhead and scheduling flexibility comparisons of the three cases.

Agreement
For the case of single DCI scheduling multiple transport blocks with repetitions, scheduling of transport blocks repetitions is down selected between:
· Option 1: All the repetitions for one transport block are contiguously scheduled in valid UL/DL subframes
· Option 2: The repetitions for one transport block are interleaved with repetitions of all the other transport blocks
· Option 3: Option 1 and 2 are supported and eNB configures among them.

Agreement
The maximum number of TBs for multicast is 8.

R1-1812121	Scheduling of multiple DL/UL transport blocks in LTE-MTC	Ericsson
R1-1812141	Scheduling of multiple transport blocks	Huawei, HiSilicon
R1-1812529	Discussion on multiple transport blocks scheduling in MTC	LG Electronics
R1-1812722	LTE-M Multiple Transport Block Grant Design	Sierra Wireless, S.A.
R1-1812755	HARQ feedback when multiple DL transport blocks are scheduled	Sony
R1-1812766	Consideration on scheduling enhancement for MTC	ZTE
R1-1812788	Design of scheduling of multiple DL/UL transport blocks for Rel.16 MTC	Lenovo, Motorola Mobility
R1-1812900	Discussion on the scheduling of multiple DL/UL TBs	Beijing Xiaomi Software Tech
R1-1812905	Scheduling of multiple DL/UL transport blocks	Nokia, Nokia Shanghai Bell
R1-1812941	Scheduling of multiple transport blocks for MTC	Samsung
R1-1813040	Scheduling of multiple DL/UL transport blocks	Qualcomm Incorporated
R1-1813688	Scheduling of multiple DL/UL TBs for eMTC	Intel Corporation
[bookmark: _Toc529364735][bookmark: _Toc1677349]Coexistence of LTE-MTC with NR
R1-1813723	Feature lead summary for Coexistence of LTE-MTC with NR	Ericsson

Agreement
· RAN1 continues to study the following techniques for performance improvements of resource block alignment until the next meeting:
· Puncturing of resource elements at the outlying subcarrier
· Rate-matching around the outlying subcarrier
· Exploitation of a portion of the NR guard band (this would also require RAN4 study)
· RAN1 continues to consider all combinations of LTE-MTC system bandwidths and NR system bandwidths when discussing potential co-existence performance improvements.

Agreement
· RAN1 continues to study the following techniques for performance improvements of LTE-MTC resource allocation until the next meeting:
· Resource reservation at symbol level/slot level/subframe level/subcarrier level
· Whether the resource reservation is dynamic or semi-static (if supported)
· Whether and how to support LTE-MTC transmission in a portion of the subframe
· Impact of resource reservation to legacy UEs
· Whether LTE-MTC transmission is postponed or dropped in reserved resources

Agreement
RAN1 to study LTE-MTC transmission outside the legacy LTE system bandwidth (for reduced NR reserved resource cost for CRS, SIB1-BR, paging, etc.) until the next meeting


R1-1812122	Coexistence of LTE-MTC with NR	Ericsson
R1-1812146	Co-existence of eMTC with NR	Huawei, HiSilicon
R1-1812530	Discussion on coexistence of LTE-MTC with NR	LG Electronics
R1-1812767	Coexistence of LTE-MTC with NR	ZTE
R1-1812906	Coexistence of eMTC with NR	Nokia, Nokia Shanghai Bell
R1-1813041	Coexistence of LTE-MTC with NR	Qualcomm Incorporated
[bookmark: _Toc529364736][bookmark: _Toc1677350]Support of Quality report in Msg3
R1-1813741	Feature summary of 6.2.1.5 Support of quality report in Msg3	Samsung

Agreement
[bookmark: _Hlk529949203]For CE mode A (PRACH CE level 0, 1), the downlink channel quality is the repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1% 

Agreement
DL quality report is transmitted via higher layer signaling, e.g. MAC CE or RRC message


R1-1812123	Support of quality report in Msg3 in LTE-MTC	Ericsson
R1-1812143	Channel quality reporting in Msg3	Huawei, HiSilicon
R1-1812456	DL quality reporting in Msg3 for eMTC	Intel Corporation
R1-1812531	Downlink channel quality report during random access procedure	LG Electronics
R1-1812756	Quality Reporting on Msg3	Sony
R1-1812768	Specify Msg3 quality reporting at least for EDT	ZTE
R1-1812907	Support of Quality report in Msg3	Nokia, Nokia Shanghai Bell
R1-1812942	Discussion on quality report in Msg3 for MTC	Samsung
R1-1813042	Support of Quality report in msg3	Qualcomm Incorporated
[bookmark: _Toc529364737][bookmark: _Toc1677351]MPDCCH performance improvement

R1-1813739	Feature lead summary of MPDCCH performance improvement	Huawei, HiSilicon

Agreement 
For distributed MPDCCH, predefined mapping between CRS ports and MPDCCH DMRS ports is supported.

Agreement 
For localized/distributed MPDCCH, the predefined mapping between CRS ports and MPDCCH ports is based on precoder cycling across time and frequency domain. FFS the details.

Agreement
Reuse existing LTE Rel-8 codebooks for precoding of MPDCCH is the starting point.
· Unless performance gains are idenfied further optimization on top of Rel-8 codebook will not be introduced

Agreement
For UE in Connected/Idle mode, the power offset between CRS and DMRS antenna ports of MPDCCH is indicated by SIB.

Agreement
· For UE in Idle mode, the configuration of CRS for MPDCCH performance improvement is indicated via SIB/SI. FFS the details of configuration.
· For UE in Connected mode, the configuration of CRS for MPDCCH performance improvement is indicated via UE-specific RRC signalling. FFS the details of configuration.

R1-1812124	MPDCCH performance improvement in LTE-MTC	Ericsson
R1-1812144	On MPDCCH performance improvement	Huawei, HiSilicon
R1-1812457	MPDCCH performance improvement	Intel Corporation
R1-1812532	Discussion on MPDCCH performance improvement	LG Electronics
R1-1812757	DMRS to CRS relationship for MPDCCH performance improvement	Sony
R1-1812769	Discussion on MPDCCH performance improvement	ZTE
R1-1812908	MPDCCH performance improvement	Nokia, Nokia Shanghai Bell
R1-1812943	Discussion on MPDCCH performance improvement for MTC	Samsung
R1-1813043	Usage of CRS for MPDCCH	Qualcomm Incorporated
[bookmark: _Toc529364738][bookmark: _Toc1677352]CE mode A and B improvements for non-BL UEs
R1-1813726	Summary of CE mode A and B improvements for non-BL UEs	LG Electronics

Agreement
Companies are encouraged to evaluate DL performance with CSI-RS based CSI feedback for non-BL UE in CE mode A including
· by comparing downlink throughput performances based on
· CRS-based CSI feedback
· The current CSI-RS based CSI feedback (detailed configuration of CSI-RS is up to company, including new CSI-RS design, if any)
· under the simulation assumption in Table 1 used for the performance comparison between Single- and Dual-layer transmissions with the following updates
· Rank 1
· CQI adaptions are enabled
· Periodic CSI feedback Mode 1-1 is applied with periodicity of 10msec
· Aperiodic CSI feedback


R1-1812125	CE mode A and B improvements for LTE-MTC non-BL UEs	Ericsson
R1-1812139	Coverage enhancement for Non-BL UE	Huawei, HiSilicon
R1-1812458	Improvement for non-BL UEs in CE mode	Intel Corporation
R1-1812533	CE mode improvements for non-BL UEs	LG Electronics
R1-1812770	On CE mode A and B improvements for non-BL UE	ZTE
R1-1812909	CE mode A and B improvements for non-BL UEs	Nokia, Nokia Shanghai Bell
R1-1812944	CE Mode A and Mode B improvements for non-BL UEs	Samsung
R1-1813044	CE Mode A and B improvements for non-BL Ues	Qualcomm Incorporated
[bookmark: _Toc529364739][bookmark: _Toc1677353]Use of LTE Control Channel Region for DL Transmission
R1-1813724	Summary of Use of LTE Control Channel Region for DL Transmission	Nokia, NSB

Agreement
LTE control channel can be used for MPDCCH that is used to schedule broadcast PDSCH channel

Agreement
For MPDCCH transmission in LTE control region, part of the MPDCCH are mapped into the LTE DL control region.

Agreement
For PDSCH transmission in LTE control region, rate-matching is done using legacy mapping then wrap around starting with OFDM symbol 0.

R1-1812126	Use of LTE control channel region for DL transmission in LTE-MTC	Ericsson
R1-1812140	DL transmission on LTE control channel region	Huawei, HiSilicon
R1-1812459	Standalone deployment for eMTC	Intel Corporation
R1-1812534	On the use of LTE control channel region for LTE-MTC DL transmission	LG Electronics
R1-1812771	Use of LTE control channel region for DL transmission	ZTE
R1-1812789	Design of Use of LTE Control Channel Region for DL Transmission	Lenovo, Motorola Mobility
R1-1812901	Discussion on the use of LTE control channel region for DL transmission	Beijing Xiaomi Software Tech
R1-1812927	Consideration on the usage of LTE control channel region	Nokia, Nokia Shanghai Bell
R1-1812945	Discussion on use of control channel region	Samsung
R1-1813045	Use of control region for eMTC Ues	Qualcomm Incorporated
R1-1813293	Discussion on the use of LTE control channel region for DL transmission	NTT DOCOMO, INC.
[bookmark: _Toc529364740][bookmark: _Toc1677354]Other
Including use of RSS for measurement improvements

R1-1812772	Use of RSS for measurement improvement	ZTE
[bookmark: _Toc1677355]Additional Enhancements for NB-IoT
NB_IOTenh3-Core; WID in RP-181674. Please refer to the WID for detailed scoping

R1-1813771	Chairman's notes of AI 6.2.2 Additional Enhancements for NB-IoT	Ad-hoc chair (Samsung)
Decision: The document is endorsed, content incorporated below.
[bookmark: _Toc529364742][bookmark: _Toc529013658][bookmark: _Toc1677356]UE-group wake-up signal
R1-1813714	Summary of 6.2.2.1 Group WUS for NB-IoT	Ericsson

Agreement
UE group ID is used as a parameter to generate WUS UE group sequence(s)

Agreement
One group WUS is designed as a single sequence

[bookmark: _Toc529800363]Agreement 
Further study false detection (cross/auto correlation) performance properties for the following designs:
· [bookmark: _Toc529800364]legacy WUS + cover codes,
· [bookmark: _Toc529800365]legacy WUS + shifted scrambling codes,
· [bookmark: _Toc529800366]legacy WUS + phase shift + cover code + scrambling bits
· Including combinations of phase shift, cover code, and/or scrambling bits
[bookmark: _Toc529800367]Other designs are not precluded.

Agreement 
[bookmark: _Toc529800358]The number of UE groups is configurable and broadcasted in SIB.
· [bookmark: _Toc529800359]FFS: Further details on the number of UE groups. For example, whether it is per PO or per gap configuration of a PO.

Agreement
Multiplexing of Rel-16 UE groups is down-selected among
· Single sequence CDM is supported
· Single sequence CDM is supported and TDM can be additionally applied
· FFS: Configurability of CDM and/or TDM

[bookmark: _Toc529800342]Agreement
A common WUS is used to wake up all group WUS UEs monitoring the same WUS (time-frequency) resource if more than one UE group occupies the WUS resource.
· FFS: Whether the above is also applicable for Rel-15 WUS UEs
· FFS: Whether to support waking up a subset of all WUS UE groups

R1-1813756	Further topics on 6.2.2.1 Group WUS for NB-IoT	Ericsson

[bookmark: _Toc529980151]Agreement
For multiplexing between Rel-16 UE-group WUS and Rel-15 legacy WUS within the same carrier, further evaluate and down select among the following options
· [bookmark: _Toc529980152]TDM
· [bookmark: _Toc529980154]single-seq. CDM
· [bookmark: _Toc529980155]single-seq. CDM+TDM
[bookmark: _Toc529980156]FFS whether legacy WUS is the common WUS for all new UEs or only a part of new UEs.

[bookmark: _Toc529980160]Agreement
Rel-16 group WUS uses the same gap configurations as for Rel-15 legacy WUS except for differences from possible TDM.
· No new gap higher layer signaling will be introduced for TDM


R1-1812127	UE-group wake-up signal in NB-IoT	Ericsson
R1-1812133	UE-group wake-up signal	Huawei, HiSilicon
R1-1812279	on UE-group wake-up signal of NB-IoT	vivo
R1-1812429	Group Wake-Up Signal for NB-IoT	Fraunhofer IIS, Fraunhofer HHI
R1-1812460	UE-group wake-up signal for NB-IoT	Intel Corporation
R1-1812535	Discussion on UE-grouping wake up signal in NB-IoT	LG Electronics
R1-1812712	UE-Group WUS in NB-IoT	MediaTek Inc.
R1-1812773	Discussion on Wake-up signal for NB-IoT	ZTE
R1-1812928	UE group wake-up signal for NB-IoT	Nokia, Nokia Shanghai Bell
R1-1812946	UE-group wake-up signal for NB-IoT	Samsung
R1-1813046	UE-group wake-up signal	Qualcomm Incorporated
R1-1813195	Consideration on UE-group wake-up signal for Rel-16 NB-IoT	Sharp
R1-1813294	Discussion on UE-group wake up signal in NB-IoT	NTT DOCOMO, INC.
R1-1813635	UE-group wake-up signal for NB-IoT	Sony
[bookmark: _Toc529364743][bookmark: _Toc1677357]Support for transmission in preconfigured UL resources
R1-1813717	Feature lead summary of Support for transmission in preconfigured UL resources	Huawei, HiSilicon

R1-1813762	Further topics for transmission in preconfigured UL resources	Huawei, HiSilicon

R1-1813754	LTE-M Preconfigured UL Resources – offline Tuesday	Sierra Wireless

Agreement 
In idle mode, at least the following TA validation attributes are supported:
· Serving cell changes (serving cell refers the cell that the UE is camping on)
· Time Alignment Timer for idle mode 
· Serving cell NRSRP changes (serving cell refers the cell that the UE is camping on)
· Based on NRSRP measurement definition in existing Rel-15 TS36.214
Send LS to RAN2, RAN4 to consider in their work. All the agreements with ‘include in LS to RAN2, RAN4’ for NB-IoT and eMTC should be captured in this LS.
R1-1813776	[Draft] LS on preconfigured uplink resource in NB-IoT and MTC	Huawei
Decision: The draft LS is endorsed and final LS is approved in R1-1813778.

Agreement
The UE can be configured to use at least these TA validation attributes:
· Time Alignment Timer for idle mode 
· Serving cell NRSRP changes 
· Note: the configuration shall support disabling of the TA validation attributes
Include in LS to RAN2, RAN4.

For further study:
TA validation attributes:
· Subscription based UE differentiation (or Stationary indication in held in subscription)
· Cell specific indication where TA is valid within that cell

Agreement
Include in LS to RAN2, RAN4:
RAN1 assumes that a UE transitioning from EDT/connected to idle mode can use the valid TA that was used while in EDT/connected mode. 

Agreement
For dedicated PUR in idle mode, the UE may skip UL transmissions.
· FFS: Resource release mechanism
· FFS: Whether or not to support mechanism to disable skipping by eNB

Agreement
In idle mode, only one HARQ process is supported for dedicated PUR

Agreement
For dedicated PUR in idle mode, UL grant for HARQ retransmission is transmitted in search space
· FFS: Details on the search space (for example USS, CSS)


R1-1812128	Support for transmission in preconfigured UL resources in NB-IoT	Ericsson
R1-1812134	Transmission in preconfigured UL resources	Huawei, HiSilicon
R1-1812461	UL transmission in preconfigured resources for NB-IoT	Intel Corporation
R1-1812536	Discussion on preconfigured UL resources in NB-IoT	LG Electronics
R1-1812713	Early Transmission in Preconfigured UL resources in NB-IoT	MediaTek Inc.
R1-1812726	NB-IOT Pre-configured UL Resources Design Considerations	Sierra Wireless, S.A.
R1-1812774	Support for transmission in preconfigured UL resources for NB-IoT	ZTE
R1-1812929	Preconfigured Grant for Uplink transmission	Nokia, Nokia Shanghai Bell
R1-1812947	Discussion on transmission in preconfigured UL reosurces for NB-IoT	Samsung
R1-1813047	Support for transmission in preconfigured UL resources	Qualcomm Incorporated
R1-1813295	Discussion on preconfigured UL resources in NB-IoT	NTT DOCOMO, INC.
R1-1813529	Discussion on transmission in preconfigured UL resources	III
[bookmark: _Toc529364744][bookmark: _Toc1677358]Scheduling of multiple DL/UL transport blocks
R1-1813740	Summary on Multiple TB scheduling enhancement for NB-IoT	ZTE

[bookmark: OLE_LINK29]Agreement
For multi-TBs scheduling
· UL: I_sc for each TB is same

Agreement
Confirm the working assumption that for UE supporting multiple TBs, the soft buffer size stays the same as that of the legacy UE.

R1-1813757	Summary on Multiple TB scheduling enhancement for NB-IoT	ZTE

Agreement
For UL/DL unicast, at least consecutive resource allocation in time is supported when multiple TBs are scheduled by one single DCI. 
· ‘consecutive resource allocation in time’ means no new scheduling gap between the end of previous TB and the start of the next TB 
FFS: Whether scheduling gaps is also supported
FFS: How to schedule repetitions within the consecutive resource allcoation

Agreement
For unicast, when multiple DL/UL transport blocks are assigned by a single DCI, the relationship(s) between HARQ process and TB is/are selected from the following two candidates(multiple choices are allowed)
· Relationship 1: 1 HARQ process corresponds to 1 TB
· Relationship 2: 1 HARQ process corresponds up to 2 TBs

Agreement: Maximum UL HARQ process supported is 2.

Agreement: Maximum DL HARQ process supported is 2. 

Agreement 
The maximum number of TBs for multicast is one of [4, 8]
· FFS: Whether the TBs are back to back without gap

R1-1812129	Scheduling of multiple DL/UL transport blocks in NB-IoT	Ericsson
R1-1812135	Scheduling multiple DL/UL transport blocks for SC-PTM and unicast	Huawei, HiSilicon
R1-1812537	Discussion on multiple transport blocks scheduling in NB-IoT	LG Electronics
R1-1812716	Scheduling of multiple DL/UL transport blocks in NB-IoT	MediaTek Inc.
R1-1812723	NB-IOT Multiple Transport Block Grant Design 	Sierra Wireless, S.A.
R1-1812775	Consideration on scheduling enhancement for NB-IoT	ZTE
R1-1812790	Design of scheduling of multiple DL/UL transport blocks for Rel.16 NBIoT	Lenovo, Motorola Mobility
R1-1812930	Scheduling of multiple DL/UL transport blocks	Nokia, Nokia Shanghai Bell
R1-1812948	Scheduling of multiple transport blocks for NB-IoT	Samsung
R1-1813048	Scheduling of multiple DL/UL transport blocks	Qualcomm Incorporated
[bookmark: _Toc529364745][bookmark: _Toc1677359]Coexistence of NB-IoT with NR
R1-1813718	Feature lead summary of Coexistence of NB-IoT with NR	Huawei, HiSilicon

Agreement
RAN1 continues to study the following techniques for performance improvements of NB-IoT resource allocation until the next meeting:
· Resource reservation at symbol level/slot level/subframe level/subcarrier level
· Whether the resource reservation for NB-IoT is dynamic or semi-static (if supported)
· Whether and how to support NB-IoT transmission in a portion of the subframe
· Impact of resource reservation to legacy UEs
· Whether NB-IoT transmission is postponed or dropped in reserved resources
· Whether resource reservation is used for anchor/non-anchors

Conclusion
Overlap of NR SSB with NB-IoT anchor carrier can be avoided.


R1-1812130	Coexistence of NB-IoT with NR	Ericsson
R1-1812136	Performance enhancements for NB-IoT coexistence with NR	Huawei, HiSilicon
R1-1812538	Discussion on coexistence of NB-IoT with NR	LG Electronics
R1-1812711	Coexistence of NB-IoT with NR	MediaTek Inc.
R1-1812776	Coexistence of NB-IoT with NR	ZTE
R1-1812932	Coexistence of NB-IoT with NR	Nokia, Nokia Shanghai Bell
R1-1813049	Coexistence of NB-IoT with NR	Qualcomm Incorporated
[bookmark: _Toc529364746][bookmark: _Toc1677360]Support of Quality report in Msg3 for non-anchor access
R1-1813719	Feature lead summary of support of quality report in Msg3 for non-anchor access	Huawei, HiSilicon

Agreement
In case 4 bits is used for a non-anchor carrier, all repetition i.e. 12 candidate values {1,2,4,8,16,32,64,128,256,512,1024,2048} can be reported in Msg3.

Agreement
In case of 2 bits is used for a non-anchor carrier, 3 candidate values can be reported in Msg3. Select one of the following alternatives for determining the 3 values:
· Depending on Rmax, the maximum number of repetitions for NPDCCH Type 2 CSS.
· Depending on R, "DCI subframe repetition number" indicated in DCI format N1 for Msg2 scheduling.
· Depending on Rdecoded, based on the number of repetitions for NPDCCH scheduling Msg2 where UE decodes successfully.

R1-1812131	Support of quality report in Msg3 for non-anchor access in NB-IoT	Ericsson
R1-1812137	Msg3 quality reporting for non-anchor access	Huawei, HiSilicon
R1-1812462	DL quality reporting in Msg3 for non-anchor access in NB-IoT	Intel Corporation
R1-1812539	Downlink channel quality report during random access procedure on a non-anchor carrier	LG Electronics
R1-1812714	Quality report in Msg3 on non-anchor carrier in NB-IoT	MediaTek Inc.
R1-1812777	Support of Quality report in Msg3 for non-anchor access	ZTE
R1-1812934	Support of Quality report in Msg3 on non-anchor carrier	Nokia, Nokia Shanghai Bell
R1-1812949	Discussion on quality report in Msg3 for NB-IoT	Samsung
R1-1813050	Support of quality report in msg3 for non-anchor	Qualcomm Incorporated
[bookmark: _Toc529364747][bookmark: _Toc1677361]Presence of NRS on a non-anchor carrier for paging
R1-1813716	Presence of NRS on a non-anchor for paging (feature lead summary)	Qualcomm

Agreement
RAN1 to discuss the issue of NRS presence for NPDCCH early termination when NWUS is enabled. Down-select among:
· Alt1: If NWUS is enabled (from network perspective), there is no NRS for NPDCCH early termination, but there may be NRS for NWUS early termination.
· Alt2: If NWUS is enabled (from UE perspective, i.e., enabled by network and supported by UE), there is no NRS for NPDCCH early termination, but there may be NRS for NWUS early termination.
· Alt3: Decouple configuration of NRS for NPDCCH early termination and NWUS early termination
· e.g. eNB can enable NRS for NWUS and disable for NPDCCH, or vice versa. 
· Alt4: NRS is always associated with NPDCCH for paging

Agreement
In the POs that have associated subframes which will contain NRS even when no paging NPDCCH is transmitted for NPDCCH early termination:
· NRS is present in the first M subframes out of the 10 NB-IoT DL subframes before the PO, and the N first NB-IoT DL subframes of NPDCCH search space
· FFS value(s) of N, M

Agreement 
The subset of POs that have associated subframes which will contain NRS even when no paging NPDCCH is transmitted can be the whole set of POs.


R1-1812132	Presence of NRS on a non-anchor carrier for paging in NB-IoT	Ericsson
R1-1812138	NRS presence on non-anchor carriers for paging	Huawei, HiSilicon
R1-1812540	Discussion on NRS on a non-anchor carrier	LG Electronics
R1-1812715	NRS presence on  non-anchor carrier in NB-IoT	MediaTek Inc.
R1-1812778	Presense of NRS on non-anchor PRB	ZTE
R1-1812935	Presence of NRS on a non-anchor carrier for paging	Nokia, Nokia Shanghai Bell
R1-1812950	NRS presence on non-anchor carrier	Samsung
R1-1813051	Presence of NRS on a non-anchor carrier for paging	Qualcomm Incorporated
[bookmark: _Toc529364748][bookmark: _Toc1677362]Other
R1-1813588	Support of DL quality report in connected mode in NB-IoT	Ericsson
[bookmark: _Toc1677363]DL MIMO efficiency enhancements for LTE
LTE_DL_MIMO_EE-Core; WID in RP-181485. Please refer to the WID for detailed scoping

R1-1813772	Chairman's notes of AI 6.2.3 DL MIMO efficiency enhancements for LTE	Ad-hoc chair (Samsung)
Decision: The document is endorsed, content incorporated below.
[bookmark: _Toc529013659][bookmark: _Toc529013661][bookmark: _Toc1677364]Support of enhancing SRS capacity and coverage
[bookmark: _Toc1677365]Additional SRS symbols
R1-1813737	Feature summary on SRS enhancements for LTE	Huawei, HiSilicon

Agreement
Both intra-subframe frequency hopping and repetition are supported for aperiodic SRS in additional symbols 
· FFS whether above is supported for periodic SRS in additional SRS symbols

Agreement
Intra-subframe antenna switching is supported for aperiodic SRS in additional SRS symbols.
· FFS: Whether intra-subframe antenna switching and intra-subframe frequency hopping/repetition can be concurrently configured
· FFS: Whether the above is supported for periodic SRS in additional SRS symbols

R1-1813748	Outcome of offline discussion on SRS enhancements for LTE	Huawei, HiSilicon

Conclusion
The term additional SRS symbols are those further introduced in Rel-16, as indicated in the title of the AI “Additional SRS symbols”. The last symbol is not part of the additional SRS symbols.

Agreement
Both legacy SRS and additional SRS symbol(s) can be configured for the same UE.
· In case of legacy SRS is aperiodic, UE can transmit one of legacy SRS or additional SRS symbol(s) in the same subframe
· In case of legacy SRS is periodic, UE can transmit legacy SRS and additional SRS symbol(s) in the same or different subframes
· FFS: In case of legacy SRS is aperiodic, UE can transmit legacy SRS and additional SRS symbol(s) in the same subframes
· Including triggering mechanism


R1-1812245	Introduction of additional SRS symbols in normal UL subframe	Huawei, HiSilicon
R1-1812253	Discussion on additional SRS symbols	ZTE
R1-1812280	Further discussion on SRS enhancements	vivo
R1-1812452	Additional SRS symbols	Intel Corporation
R1-1812541	Enhancements on SRS resource allocation	LG Electronics
R1-1812782	Discussion of additional SRS symbols	Lenovo, Motorola Mobility
R1-1812951	View on additional SRS symbols	Samsung
R1-1813052	Additional SRS symbols	Qualcomm Incorporated
R1-1813109	Discussion on introduction of additional SRS symbols	Nokia, Nokia Shanghai Bell
R1-1813233	Necessity of PUCCH/PUSCH enhancements for additional SRS symbols	SoftBank Corp.
R1-1813274	On Rel-16 LTE SRS enhancements	Ericsson
R1-1813382	Views on additional SRS designs for LTE MIMO	Mitsubishi Electric Co.
[bookmark: _Toc1677366]Virtual cell ID for SRS
Agreement
Down-select among the following alternatives in the next RAN1 meeting
· Alt1: When a virtual cell ID is configured, it applies to both legacy and additional SRS symbol(s)
· Alt2: When a virtual cell ID is configured, eNB has the flexibility to apply the virtual cell ID to
· Only legacy SRS
· Or only additional SRS symbol(s)
· Or both legacy and additional SRS symbol(s)
If virtual cell ID is not configured, physical cell ID is used.

R1-1812246	On virtual cell ID for SRS sequence generation	Huawei, HiSilicon
R1-1812281	On virtual cell ID configuration for SRS	vivo
R1-1812453	Virtual cell ID support for SRS	Intel Corporation
R1-1812952	Discussions on virtual cell ID for SRS	Samsung
R1-1813053	Virtual cell ID for SRS	Qualcomm Incorporated
R1-1813110	Remaining issues on virtual cell ID for SRS	Nokia, Nokia Shanghai Bell
R1-1813275	On virtual cell ID for SRS	Ericsson
[bookmark: _Hlk530411427][bookmark: _Toc1677367]Other
R1-1813627	Discussion on power control for additional SRS	Huawei, HiSilicon
[bookmark: _Toc1677368]Study on LTE-based 5G Terrestrial Broadcast
FS_LTE_terr_bcast; SID in RP-181706. Please refer to the SID for detailed scoping

R1-1813773	Chairman's notes of AI 6.2.4 Study on LTE-based 5G Terrestrial Broadcast	Ad-hoc chair (Ericsson)
Decision: The document is endorsed, content incorporated below.


R1-1813054	Updated TR for 36.776	Qualcomm Incorporated
Decision: R1-1813054 is endorsed. Note that subclauses reflecting requirements that are not relevant for dedicated networks may be removed/modified depending on further discussions in RAN1.
R1-1813350	Spectral efficiency requirement for LTE-based 5G broadcast	ABS, Shanghai Jiao Tong University, Huawei, HiSilicon

R1-1813785	The conclusions of the offline discussions on LTE-based 5G terrestrial broadcast		Qualcomm Incorporated

R1-1813786	Updated TR for 36.776 v0.0.4	Qualcomm Incorporated
Friday: Updated TR is endorsed as v0.0.4.
Post meeting: MCC to prepare v1.0.0 for information to next plenary in R1-1813794.
[bookmark: _Toc529364753][bookmark: _Toc1677369]Evaluation Results
Including both system level & link level results

R1-1813711	Preliminary evaluation results for LTE-based broadcast network	Huawei, HiSilicon	(Revision of R1-1812249)
R1-1812430	Evaluation Results for LTE-Based 5G Terrestrial Broadcast	EBU
R1-1813727	Evaluation results and potential enhancements	Qualcomm Incorporated	(rev of R1-1813055)

Agreement:
For SINR calculation, the formula in ITU-R BT.2243-3 page 47 is used. Positioning of the EI is up to receiver implementation and should be declared in the evaluation, including the length of the EI.

Agreement:
For CAS link-level evaluations:
1) Link level simulations are required in order to confirm the SINR range [-10 dB to -7 dB] that the CAS would reliably operate in the transmission channels appropriate for fixed rooftop reception (1T1R)
2) Link level simulations are required in order to confirm the SINR range [-6 dB to -4 dB] that the CAS would reliably operate in the transmission channels appropriate for car-mounted receiver (1T2R).

Agreement:
The following enhancements are to be evaluated for RAN1#96:
· High priority items:
a. New numerologies for support of larger ISDs and mobility
b. New MBSFN-RS patterns
c. MUST for SC-PTM/PMCH
· Low priority items:
a. Higher modulation schemes
b. Time-based interleaving
c. Lower guard BW for new numerologies

Agreement:
While 50/1 as the preferred assumption for all scenarios is already agreed, evaluations based on 50/50 for SC-PTM can be captured in the TR and would be clearly marked as such to allow for proper conclusions.

Email discussion on principles regarding capturing the observations and/or conclusions in the TR for the analysis of the requirements associated with simulations. Until December 13, 2018. (Qualcomm, Alberto).
[bookmark: _Toc529364754][bookmark: _Toc1677370]Analysis of Requirements Not Requiring Simulations
R1-1813056	Non-simulation requirements	Qualcomm Incorporated
The text proposal in Section 4 of R1-1813056 is endorsed for inclusion in the TR.
R1-1813628	Remaining requirements not involving simulations	Huawei, HiSilicon

Text proposals TP1 and TP2 in R1-1813785 are endorsed.

R1-1813710	Broadcast/Multicast and Unicast Superposition Transmission (BMUST) for 5G Physical Layer Radio Interfaces	BBC
[bookmark: _Toc529364755][bookmark: _Toc1677371]Other
R1-1812247	Potential enhancements for higher spectral efficiency	Huawei, HiSilicon, Shanghai Jiao Tong University, ABS
R1-1812248	Remaining issues on simulation assumptions and evaluation methodologies for LTE-based broadcast network		Huawei, HiSilicon

Agreement:
Proposal 1 in R1-1812248 is agreed in principle. FFS: Details and notation to capture this in the TR.
[bookmark: _Toc1677372]Other
R1-1813774	Chairman's notes of AI 6.2.5 Others	Ad-hoc chair (Ericsson)
Decision: The document is endorsed, content incorporated below.


R1-1812693	Discussion on remaining issues on introduction of wideband PRG size	Huawei, HiSilicon
R1-1812695	Introduction of configured PRG size for TM9 and TM10 in 36.213	Huawei, HiSilicon
R1-1813057	Details of wideband PRG	Qualcomm Incorporated

Agreement:
The UE should only assume wideband PRG if it is indicated so by higher layers and PDSCH is transmitted in contiguous PRBs. Otherwise, the UE should assume legacy PRG.
RAN1 to discuss applicability of wideband PRG to sTTI in RAN1#96.

From AI 5:
R1-1812106	LS on the interruption time during mobility in LTE	RAN2, Nokia
Email approval on reply LS for interruption time during mobility in LTE until December 13, 2018 (Qualcomm, Alberto)

R1-1812446	[Draft] reply LS on the interruption time during mobility in LTE	Intel Corporation
R1-1813022	Discussion on interruption time during mobility in LTE	Qualcomm Incorporated
[bookmark: _Toc1677373]NR 
[bookmark: _Toc529013667][bookmark: _Toc1677374]Maintenance of Release 15 NR
NR_newRAT; WID in RP-181726

Only essential corrections. Notes:
· [bookmark: _Toc486620680]Only draft CRs (w.r.t. the endorsed editors’ CRs & Sept spec version, whichever is latest) are allowed (please fill in the cover page completely) – which are to be endorsed when necessary but no individual final CRs will be approved (or submitted to RAN plenary)
· If there is an accompanying contribution providing more details for a draft CR, please zip it into the same zipped document along with the draft CR
· Later on editors will consolidate all the endorsed spec changes, including filling in the cover page by listing the document #s of the endorsed draft CRs for reference & traceability, to be submitted to RAN plenary for approval

R1-1813391	Draft CR for 38.202	Qualcomm Incorporated
R1-1813658	Corrections for TR38.811 Chapter 6 (Non-Terrestrial Networks channel models)	Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, Thales

Thursday
R1-1814170	Rel-15 NR CR handling	RAN1 chairman, RAN chairman
Main decision w.r.t the handling of NR CRs going to RAN#82 plenary is to clearly identify “late drop” changes and properly document them on the jumbo CR cover page.
The jumbo CR includes: the endorsed TPs from October meeting and the endorsed draft CRs from November meeting (each of them highlighted with two different colours)
Guidelines are revised and endorsed in R1-1814174.

Friday
Editors to prepare CRs incorporating all endorsed draft CRs by Nov. 21st, for comments and endorsement by Nov. 28th (refer to R1-1814174).
[bookmark: _Toc529013668][bookmark: _Toc1677375]Maintenance for Initial access and mobility
[bookmark: _Toc529013669][bookmark: _Toc1677376]Maintenance for Downlink signals and channels
Including sync, PBCH, RMSI, OSI, and Paging. 
Please use separate draft CRs (but zipped them into a single document using a single tdoc #) for each of the respective sub-topic to facilitate reviews and summary. 

R1-1813855	Summary of Synchronization signals and PBCH	Ericsson
Decision: The document is noted.

Conclusion:
· Regarding the LS from RAN2 (R1-1812111), RAN1 concludes that it is not essential in Rel-15 to solve the issue of ssb-PositionsInBurst mismatch discussed in RAN1#94 by adding a new parameter ssb-PositionsToRateMatchAround in ServingCellConfig 
· Note: this new parameter may be further considered in future releases
Prepare the reply LS accordingly – Asbjorn (Ericsson)
Tuesday
R1-1814038	[Draft] Reply to further reply LS on ssb-PositionsInBurst mismatch in SIB1 and ServingcellConfigCommon	Ericsson
Decision: The draft LS is endorsed assuming the update "action to RAN12". Final LS is approved in R1-1814066.


Agreement: The draft CR to 38.213 in R1-1813020 is endorsed
· Note: this is regarding MIB terminology alignment with RAN2 specs
Friday: The draft CR is updated to include impact analysis in:
R1-1814242	Draft CR on RRC parameter name for master information block	NEC Corporation	(Rev of R1-1813020	)
Decision: The draft CR is endorsed

R1-1813852	Summary of Remaining NR RMSI Issues	CATT
Decision: The document is noted.

R1-1813878	Summary of Other System Information Delivery	Samsung
Decision: The document is noted.

R1-1813939	On issues related to DL signals and channels	Nokia, Nokia Shanghai Bell	(Rev of R1-1813616)
Decision: The document is noted. Discuss further offline the above draft CR in R1-1813939 – revisit later

Thursday
R1-1814102	Summary#2 of Other System Information Delivery	Samsung
Friday
R1-1814317	Summary#3 of Other System Information Delivery	Samsung

Agreement: The draft CR in R1-1814243 (38.213) is endorsed.
R1-1814243	Draft CR on configuration of Type0-PDCCH CORESET and search space	Nokia, Nokia Shanghai 

R1-1813925	Offline summary on Paging	Huawei
Decision: The document is noted.

Conclusion:
For the case of under non-default association when a paging PDCCH overlaps in time with an actual transmitted SSB
· Up to gNB implementation in handling the beam, no RAN1 spec update necessary


R1-1812178	Remaining issues on downlink signals and channels	Huawei, HiSilicon
R1-1812282	Draft CR on broadcast signals and channels	vivo
R1-1812463	Maintenance for Downlink signal and channels	Intel Corporation
R1-1812542	Maintenance for Downlink signals and channels	LG Electronics
R1-1812895	Maintenance for Downlink signals and channels	ZTE
R1-1812953	Remaining Issues on Synchronization and System information	Samsung
R1-1813122	Maintenance for Downlink signals and channels	Ericsson
R1-1813853	Remaining issues on paging	Sharp	(rev of R1-1813196)
R1-1813296	Maintenance for Downlink signals and channels	NTT DOCOMO, INC.
[bookmark: _Toc529013670][bookmark: _Toc1677377]Maintenance for Physical random access channel and procedure
Please use separate draft CRs (but zipped them into a single document using a single tdoc #) for each of the respective sub-topic to facilitate reviews and summary. 

R1-1813856	Summary of Physical random access channel and procedure	Ericsson
Decision: The document is noted.

Proposals:
· The reset of the indexing of RACH occasions for CSI-RS based RACH:
· Alt 1: Reset every association pattern period
· Alt 2: Reset every SSB to RO mapping cycle
· Alt 3: Reset every 160 ms
Revisit later


Agreement:
· Draft_CR_2 in R1-1812179 (38.213) is endorsed
Friday: The draft CR is updated to include impact analysis in:
R1-1814202	Draft CR on ssb-perRACH-occasion for Beam Failure Recovery	Huawei

Agreement:
· Draft CR in R1-1813123 (38.213) is endorsed


Discuss further offline whether it is necessary to clarify sub-carrier spacing used for RA-RNTI calculation in 38.321
· Note: No RAN1 spec update is necessary
· Discuss also whether a LS to RAN2 is necessary or not

Discuss further offline whether there is any clarification necessary for the overlapping between PRACH occasions and downlink symbols indicated by common configuration

Discuss further offline whether there is any clarification necessary for power ramping suspension during TX beam sweeping also suspends the power ramping when the UE switches back to the first beam for the second transmission attempt

Check further offline for potential clarification of separating parameters for CFRA vs. CBRA, including whether to handle it under 7.1.3.3 

Tuesday session
R1-1814037	Summary of Physical random access channel and procedure	Ericsson
Decision: The document is noted.

Conclusion:
· Regarding sub-carrier spacing used for RA-RNTI calculation
· No RAN1 spec update is necessary

Thursday session
R1-1814166	Summary of Physical random access channel and procedure	Ericsson
Decision: The document is noted.

Proposals:
· Endorse the draft CR to 38.213 in R1-1812954
· Including other alternatives for further discussion
· The draft CR to be endorsed should have impact analysis!
Friday
Agreement: The draft CR in R1-1814290 (38.213) is endorsed.
R1-1814290	CSI-RS based PRACH occasion indexing	Samsung

Agreement:
· Endorse the draft CR to 38.213 in R1-1813297, to be revised to add impact analysis in R1-1814200
Friday
R1-1814200	Maintenance for NR random access	NTT DOCOMO, INC.	(rev of R1-1813297)
Agreement: The draft CR in R1-1814352 (38.213) is endorsed.
R1-1814352	CR on overlapping with Type1-PDCCH CSS set	NTT DOCOMO


R1-1814361	On network synchronization requirements for handover purposes	Ericsson
Decision: The document is noted.

Agreements:
· RAN1#94bis agreements for L=4 and L=64 will be captured in the specification
· Three days email discussion on L=8 to allow time to check the RAN4 requirements (11/21 – Absbjorn, Ericsson)
Email approval for the draft CR capturing the above two bullets (L=4 only for first bullet) till 11/26 – Asbjorn, Ericsson


R1-1812179	Remaining issues on physical random access channel and procedure	Huawei, HiSilicon
R1-1812342	Remaining issues in RACH procedure	MediaTek Inc.
R1-1812464	Maintenance for PRACH and RA procedure	Intel Corporation
R1-1812543	Maintenance for Physical random access channel and procedure	LG Electronics
R1-1812597	Remaining issues of NR PRACH procedure	CATT
R1-1812896	Maintenance for Physical random access channel and procedure	ZTE
R1-1812954	Remaining Issues on Random Access	Samsung
R1-1813123	Maintenance for Physical random access channel and procedure	Ericsson
R1-1813154	Remaining details on NR Random Access	Nokia, Nokia Shanghai Bell
R1-1813392	Maintenance for Physical random access channel and procedure	Qualcomm Incorporated
R1-1814058	[Draft] LS on subcarrier spacing used for RA-RNTI calculation	Huawei
[bookmark: _Toc529013671][bookmark: _Toc1677378]Maintenance for Mobility procedure
Including RRM and RLM
Please use separate draft CRs (but zipped them into a single document using a single tdoc #) for each of the respective sub-topic to facilitate reviews and summary. 

R1-1813885	Summary of discussion for Rel-15 NR mobility	Intel Corp.
Decision: The document is noted.

Proposals:
· Draft_CR_1 in R1-1812180
· The following is a copy of the text proposal (for reference purposes)
============== start of text proposal for TS38.213 section 5.1.3  ================
If indicated by higher-layers, if measurement gap is not used, the NR Carrier RSSI is measured in slots within the SMTC window durationwithin a half frame with SS/PBCH blocks that are indicated by the higher layer parameter measurementSlots and in OFDM symbols given by Table 5.1.3-1 and, if measurement gap is used, the NR Carrier RSSI is measured in slots within the SMTC window durationwithin a half frame with SS/PBCH blocks that are indicated by the higher layer parameter measurementSlots and in OFDM symbols given by Table 5.1.3-1 that are overlapped with the measurement gap, which is defined in 3GPP TS38.133 [12]. 
Including checking RAN2 specs for potential clarification

Proposal:
· Specify gNB synchronization requirement when the gNB configures CSI-RS for mobility with periodicity of larger than 10msec


Check whether any spec update is necessary regarding RLM measurement description with TCI states based on Monday’s CORESET #0 agreements (also check with Fred’s summary)

Discuss further TP for capturing when Lmax = 4 and RadioLinkMonitoringRS is not provided

Thursday session
R1-1814009	Summary of offline discussion for Rel-15 NR mobility	Intel Corp.
Decision: The document is noted.

Agreement:
· Endorse the draft CR in R1-1814101 (38.213)
R1-1814101	Draft CR on SSB collision with other channels and signals	Huawei, HiSilicon, vivo

Proposal:
· Endorse the draft CR in R1-1814194 (38.215), cover page to be updated by adding more impact analysis (R1-1814204)

Agreements:
· Endorse the draft CR in as attachment of R1-1814009 with file name “Attachment R1-1814009 CR2_3.docx” in principle. To revise the CR by adding more information in the cover page, also to update “UE may assumed the absolute value of the time difference between radio frame i between any two cells listed in the configuration configured” – R1-1814206
Friday: The draft CR to 38.214 is endorsed in:
R1-1814206	Correction on network synchronization requirement for CSI-RS for mobility in FDD networks	Intel


Agreements:
· Endorse the draft CR in as attachment of R1-1814009 with file name “Attachment R1-1814009 CR2_4.docx” (38.213) in principle. Update the cover page – R1-1814210
Friday: The draft CR to 38.213 is endorsed in:
R1-1814210	Correction on TCI state based RLM measurement description	ZTE, Intel


Agreement:
· Endorse the draft CR in as attachment of R1-1814009 with file name “Attachment R1-1814009 CR2_5.docx”

Friday session
R1-1814252	Summary of offline discussion for Rel-15 NR mobility - Friday	Intel Corp.
Decision: The document is noted.

Agreement:
· Endorse the draft CR in R1-1814204 (38.215)

Agreements:
· Endorse draft CR in R1-1814251 (38.215)

Send LS to RAN2 in:
R1-1814253	[DRAFT] Reply LS on LS on SMTC availability issue during cell search	Intel Corp.
Decision: The draft LS is endorsed with the following updates:
· would like to kindly ask
· would like to thank
· Removing Jan. Ad-Hoc meeting in the list
Final LS is approved in R1-1814337.


R1-1812180	Remaining issues on mobility procedure	Huawei, HiSilicon
R1-1812465	Maintenance for mobility measurements	Intel Corporation
R1-1812544	Maintenance for Mobility procedure	LG Electronics
R1-1812598	Remaining issues of NR mobility procedure	CATT
R1-1812897	Maintenance for Mobility procedure	ZTE
R1-1812955	Remaining Issues on Measurements for Mobility Management	Samsung
R1-1813124	Correction to 38.213 on RLM-RS selection	Ericsson
R1-1813288	Remaining issue for NR RRM in Rel15	MediaTek Inc.
R1-1813298	Maintenance for NR mobility procedure	NTT DOCOMO, INC.
R1-1813393	Maintenance for mobility procedure	Qualcomm Incorporated
R1-1813617	Issues related to RRM and RLM	Nokia, Nokia Shanghai Bell
[bookmark: _Toc529013673][bookmark: _Toc1677379]Maintenance for MIMO
R1-1813844	Chairman's notes of AI 7.1.2 Maintenance for MIMO	Ad-Hoc Chair (Samsung)
Decision: The document is endorsed, content incorporated below.


[bookmark: _Toc529013679]Agreement
For RAN2 LS (R1-1812116) on MIMO
Q1: Is the NW meant to configure the maximum number of MIMO layers (for PUSCH and PDSCH) by means of RRC signalling so UE can determine the maximum number MIMO layers per serving cell (as it was the case in LTE)?

Yes, for both uplink and downlink.

RAN1 believes the new parameters should be introduced for both UL and DL as long as backward compatibility can be maintained. For the purpose of description in this LS, the exemplary cases as in the RAN2 LS are referred as ambiguous cases in the following.
· Type A UE:  The signaled UE MIMO capabilities don’t contain ambiguous cases in either DL or UL, such as described in Example 1 in the RAN2 LS.
· Type B UE:  The signaled UE MIMO capabilities contain ambiguous cases in either DL or UL, such as described in Example 1 in the RAN2 LS.

Type A UEs that don’t understand the new parameters operate with assumption that the maximum number of layers is that of the UE signalled capability (MIMO-LayersDL/FeatureSetDownlinkPerCC, MIMO-LayersUL/ FeatureSetUplinkPerCC). RAN1 assume that Rel-15 Type B UEs must process the new maxRank signaling (if used) while Rel-15 Type A UEs don’t.

Rel-15 Type B UEs which signals its MIMO layer capabilities expects a MIMO layer signalling from the gNB.

If the gNB needs to know whether a UE is of type A or B, it would be possible to make this determination based on the UEs signaled MIMO capabilities; however, this assumes that the gNB must receive and process the UE MIMO capabilities for all UE supported band combinations, not only those used by the gNB.


For RAN2 LS (R1-1812116) on MIMO
Q2: If the answer to Q1 is “yes”, does such parameter exist, i.e., is the UE meant to derive the maximum number MIMO layers per serving cell from existing parameters?

Agreement:
The existing RRC signalling does not provide sufficient support for that.


For RAN2 LS (R1-1812116) on MIMO
Q3: If the answer to Q2 is “no”, should a new parameter be added per serving cell or per BWP? RAN2 could add a parameter if RAN1 considers it necessary. From RAN2 perspective, per serving cell is preferred due to simplicity at this late stage in Rel-15.

Agreement
New higher layer parameter is introduced on a per-BWP basis; and the UE expects that the configured value of this parameter shall the same for all configured BWPs in a CC for Rel-15
· For PDSCH, and non-codebook based PUSCH, maxRank signaling would be introduced per BWP

For RAN2 LS (R1-1812116) on MIMO
Q4: If R1 only sees the need of MIMO configuration per BWP, i.e. no MIMO configuration per CC, is the NW allowed to configure MIMO layers in BWP so that only certain combinations of BWPs in different serving cells are within the UE’s MIMO capabilities? In other words, may the NW reallocate MIMO layers to another serving cell by switching BWPs in those serving cells?

Agreement
For Rel-15, the numbers of MIMO layers configured at all BWPs at a CC are the same. 


For RAN2 LS (R1-1812116) on MIMO
Q5: The UE indicates the number of supported MIMO layers for DL in its UE capabilities. Do those capabilities also limit the configuration of CSI report?

Agreement
Yes, the UE is not expected to be configured with CSI report exceeding UE MIMO capability (UE capability 2-3) for DL

In addition, RAN1 would like to note that if new maximum number of DL layer configuration is introduced, the signalled parameter should not impact the CSI report.

The LS capturing the above responses for RAN2 LS (R1-1812116) on MIMO is approved in:
R1-1813952	Reply LS on MIMO layer configuration	RAN1, MediaTek
[bookmark: _Toc529013674][bookmark: _Toc1677380]Maintenance for Multi-antenna scheme
Including codeword mapping, codebook & non-codebook based tx for UL, PRB bundling for DL, etc.
Please use separate draft CRs (but zipped them into a single document using a single tdoc #) for each of the respective sub-topic to facilitate reviews and summary. 

R1-1813977	Summary on Codebook based UL Transmission	Intel

Agreement
Text proposal for TS38.211
[bookmark: _Toc524610218][bookmark: _Ref500595654][bookmark: _Toc517265031]6.2	Physical resources
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.
The following antenna ports are defined for the uplink:
· Antenna ports starting with 0 for PUSCH and associated demodulation reference signals for PUSCH
· Antenna ports starting with 1000 for SRS, PUSCH
· Antenna ports starting with 2000 for PUCCH
· Antenna port 4000 for PRACH

R1-1813948	Summary of issues on UL non-codebook based transmission	Nokia, Nokia Shanghai Bell
R1-1814294	Corrections PUSCH port indexing in 38.214	Huawei, HiSilicon
R1-1814257	Corrections PUSCH port indexing in 38.214	Huawei, HiSilicon

Agreement
The agreed text proposals for agenda item 7.1.2.1 are captured in the following 2 tdocs as draft CRs. All the text proposals are for the normal drop of Rel-15.
R1-1814217	Draft CR on codebook based UL transmission	Intel
· This text change is for TS38.211	
R1-1814316	Corrections PUSCH port indexing in 38.214 (update)	Huawei, HiSilicon


R1-1812237	Maintenance for multi-antenna scheme	Huawei, HiSilicon
R1-1812264	Draft CR on multi-antenna scheme	ZTE
R1-1812283	Draft CR on multi-antenna scheme	vivo
R1-1812466	Correction for multi-antenna scheme	Intel Corporation
R1-1812545	Draft CR on multi-antenna scheme	LG Electronics
R1-1812599	Corrections on multi-antenna schemes	CATT
R1-1813247	Maintenance for multi-antenna scheme	Ericsson
R1-1813485	Remaining issues on multi-antenna scheme	Nokia, Nokia Shanghai Bell
[bookmark: _Toc529013675][bookmark: _Toc1677381]Maintenance for CSI acquisition 
Including CSI measurement & reporting, CQI & MCS, etc.
Please use separate draft CRs (but zipped them into a single document using a single tdoc #) for each of the respective sub-topic to facilitate reviews and summary. 

R1-1813911	Feature lead summary on CSI measurement CRs	ZTE

R1-1814088	Summary of views on CSI reporting v3	Ericsson

Agreement
Text proposal for TS38.214
[bookmark: _Toc525748099]5.2.5	Priority rules for CSI reports
< Unchanged parts are omitted >
Two CSI reports are said to collide if the time occupancy of the physical channels scheduled to carry the CSI reports overlap in at least one OFDM symbol and are transmitted on the same carrier. When a UE is configured to transmit two colliding CSI reports, 
-	if y values are different between the two CSI reports, the following rules apply except for the case when one of the y value is 2 and the other y value is 3 (for CSI reports transmitted on PUSCH, as described in Subclause 5.2.3; for CSI reports transmitted on PUCCH, as described in Subclause 5.2.4): 

-	The CSI report with higher  value shall not be sent by the UE.
-	otherwise, the two CSI reports are multiplexed or either is dropped based on the priority values, as described in Subclause 9.2.5.2 in [6, TS 38.213].
< Unchanged parts are omitted >

Agreement
The following text proposal is agreed
[bookmark: _Toc510018651][bookmark: _Toc510018691]5.1.6.1	CSI-RS reception procedure
The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, L1-RSRP computation and mobility.
For a CSI-RS resource associated with a NZP-CSI-RS-ResourceSet with the higher layer parameter repetition set to ‘on’, the UE shall not expect to be configured with CSI-RS over the symbols during which the UE is also configured to monitor the CORESET, while for other NZP-CSI-RS-ResourceSet configurations, Iif the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space sets associated with CORESET are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable. This also applies to the case when CSI-RS and the CORESET are in different intra-band component carriers, if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols occupied by the search space set(s).
The UE is not expected to receive CSI-RS and [SystemInformationBlockType1] message in the overlapping PRBs in the OFDM symbols where [SystemInformationBlockType1] is transmitted.
If the UE is configured with DRX, the most recent CSI measurement occasion occurs in DRX Active time for CSI to be reported.

R1-1814164	Summary of views on CSI reporting v4	Ericsson

Agreement
Text proposal for TS38.214 section 5.2.1.6
------------------------------------------Start of Text Proposal ----------------------------------
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'none', Tthe CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, until the last symbol of the PUSCH/PUCCH carrying the report.
-	An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol of the PUSCH carrying the report.
-     An initial semi-persistent CSI report on PUSCH after the PDCCH trigger occupies CPU(s) from the first symbol after the PDCCH until the last symbol of the PUSCH carrying the report.
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter trs-Info is not configured, the CPU(s) are occupied for a number of OFDM symbols as follows:

-	A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each transmission occasion of periodic or semi-persistent CSI-RS/SSB resource for channel measurement for L1-RSRP computation, until  symbols after the last symbol of the latest one of the CSI-RS/SSB resource for channel measurement for L1-RSRP computation in each transmission occasion.


-	An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol between  symbols after the first symbol after the PDCCH triggering the CSI report and  symbols after the last symbol of the latest one of each CSI-RS/SSB resource for channel measurement for L1-RSRP computation.

where  are defined in the table 5.4-2.
--------------------------------------- End of Text Proposal ------------------------------------


Agreement
Adopt the following TP to 38.214:
5.2.2.2.1	Type I Single-Panel Codebook
------------------------- unchanged parts omitted ------------------------------
For UE configured with higher layer parameter reportQuantity set to ‘cri-RI-i1-CQI’, the bitmap parameter typeI-SinglePanel-codebookSubsetRestriction-i2 forms the bit sequence b15, …, b1, b0 where b0 is the LSB and b15 is the MSB. The bit bi is associated with precoders corresponding to codebook index i2=i. When bi is zero, the randomly selected precoder for CQI calculation is not allowed to correspond to any precoder associated with the bit bi. 
------------------------- unchanged parts omitted ------------------------------


Agreement
Text proposal for TS38.214 (editorial change)
[bookmark: _Hlk529190475]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
------------------------- unchanged parts omitted ------------------------------

-	When the number of CSI triggering states in CSI-AperiodicTriggerStateList is less than or equal to , the CSI request field in DCI directly indicates the triggering state and the UE's quasi co-location assumption.


Agreement
Text proposal for TS38.214 (editorial change)
[bookmark: _Toc525748084]5.2.1.5.2	Semi-persistent CSI/Semi-persistent CSI-RS
------------------------- unchanged parts omitted ------------------------------
For a UE configured with CSI resource setting(s) where the higher layer parameter resourceType set to 'semiPersistent'. 

[bookmark: _Hlk512597011]-	when a UE receives an activation command [10, TS 38.321] for CSI-RS resource set(s) for channel measurement and CSI-IM/NZP CSI-RS resource set(s) for interference measurement associated with configured CSI resource setting(s), and when the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions (including QCL assumptions provided by a list of reference to TCI-State's, one per activated resource) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied starting from slot . If a TCI-State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/DL BWP.

-	when a UE receives a deactivation command [10, TS 38.321] for activated CSI-RS/CSI-IM resource set(s) associated with configured CSI resource setting(s), and when  the HARQ-ACK corresponding to the PDSCH carrying the selection command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource set(s) shall apply starting from slot .


Agreement
Text proposal for TS38.212
[bookmark: _Toc524727043]6.3.1.1.2	CSI only
------------------------- unchanged parts omitted ------------------------------

The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel is provided in Tables 6.3.1.1.2-3.
Table 6.3.1.1.2-3: RI, LI, CQI, and CRI of codebookType=typeI-SinglePanel
	Field
	Bitwidth

	
	1 antenna port
	2 antenna ports
	4 antenna ports
	>4 antenna ports

	
	
	
	
	Rank1~4
	Rank5~8

	Rank Indicator
	0
	

	

	

	


	Layer Indicator
	0
	

	

	

	


	Wide-band CQI
	4
	4
	4
	4
	8

	Subband differential CQI
	2
	2
	2
	2
	4

	CRI
	

	

	

	

	







 in Table 6.3.1.1.2-3 is the number of allowed rank indicator values according to Subclause 5.2.2.2.1 [6, TS 38.214].  is the value of the rank. The value of  is the number of CSI-RS resources in the corresponding resource set. 
The bitwidth for RI/LI/CQI/CRI of codebookType= typeI-MultiPanel is provided in Table 6.3.1.1.2-4.
Table 6.3.1.1.2-4: RI, LI, CQI, and CRI of codebookType=typeI-MultiPanel
	Field
	Bitwidth

	Rank Indicator
	

	Layer Indicator
	


	Wide-band CQI
	4

	Subband differential CQI
	2

	CRI
	







where  is the number of allowed rank indicator values according to Subclause 5.2.2.2.2 [6, TS 38.214],  is the value of the rank, and  is the number of CSI-RS resources in the corresponding resource set.
The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where ‘0’ is mapped to the smallest allowed rank indicator value.


R1-1814224	Draft CR on correction for CSI priority rules	Ericsson

[bookmark: _Hlk530431879]Agreement
The agreed text proposals for agenda item 7.1.2.2 are captured in the following 6 tdocs as draft CRs. All the text proposals are for the normal drop of Rel-15.
R1-1814314	Draft CR on correction for CSI priority rules (updated)	Ericsson
R1-1814225	Draft CR on CPU occupancy rules for CSI-ReportConfig with higher layer parameter reportQuantity set to 'none'	Ericsson
R1-1814226	Draft CR on description of typeI-SinglePanel-codebookSubsetRestriction-i2	Ericsson
R1-1814227	Draft CR on removal of indication of QCL assumption via CSI request field	Ericsson
R1-1814228	Draft CR on correction of description of SP CSI-RS activation/deactivation command	Ericsson
R1-1814185	Corrections on CSI reporting in DRX active time in TS38.214	Huawei, HiSi


R1-1812238	Maintenance for CSI acquisition	Huawei, HiSilicon
R1-1812265	Draft CR on CSI acquisition	ZTE
R1-1812284	Draft CR on CSI acquisition	vivo
R1-1812343	Remaining issues in CSI acquisition	MediaTek Inc.
R1-1812600	Miscellaneous corrections on CSI acquisition	CATT
R1-1812956	Remaining issues on CSI reporting	Samsung
R1-1813197	Remaining issues on CSI reporting	Sharp
R1-1813246	Remaining issues on CSI acquisition	MTI
R1-1813248	Maintenance for CSI acquisition	Ericsson
R1-1813395	Maintenance for CSI acquisition	Qualcomm Incorporated
[bookmark: _Toc529013676][bookmark: _Toc1677382]Maintenance for beam management
Including measurement, reporting, beam failure recovery, etc. 
Please use separate draft CRs (but zipped them into a single document using a single tdoc #) for each of the respective sub-topic to facilitate reviews and summary. 

R1-1814065	Summary of view for beam measurement and reporting – v2	Ericsson

Agreement 
If an aperiodic CSI-RS is scheduled with a delay smaller than the advertised threshold and received in an OFDM symbol in which the UE receives any other DL signal with an indicated TCI state, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS.
· The other DL signal refers to PDSCH scheduled with offset above or equal to the advertised threshold, aperiodic CSI-RS scheduled with offset above or equal to the advertised threshold, periodic CSI-RS, semi-persistent CSI-RS
[bookmark: _Ref529518916]
Agreement
· For cross carrier scheduling, Tci-PresentInDCI has to be always enabled
· For cross-carrier scheduling with tci-PresentInDCI being enabled for a DCI format 1_1, the scheduling timing offset cannot be smaller than the threshold
· Above two bullets apply in case the scheduled carrier is in FR2
· The first bullet applies for both FR1 and FR2
· The first two bullets apply only for CORESET associated for cross carrier scheduling 

Agreement
Clarify that the default PDSCH beam should count slot first and then CORESET-ID when multiple CORESETs are monitored in the same slot, and the CORESET should be tied to a monitoring SS.

Agreement
Text proposal for TS38.214
[bookmark: _Toc525748062]5.1.5	Antenna ports quasi co-location
[bookmark: _Hlk498002628][bookmark: _Hlk500790716][bookmark: _Hlk530124161][bookmark: _Hlk530124279]<Unchanged part omitted>
For both the cases when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET with the lowest CORESET-ID in the latest slot  in which one or more CORESETs within the active BWP of the serving cell are configured monitored for by the UE. In this case, if the ‘QCL-TypeD’ of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If none of configured TCI states contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
<Unchanged part omitted>

Agreement
Text proposal for TS38.214
5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as 'enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DCI format 1_1 of the PDCCH transmitted on the CORESET. If tci-PresentInDCI is not configured for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, and the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is based on reported UE capability [12, TS 38.331], for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the CORESET used for the PDCCH transmission. 
< Unchanged parts are omitted >

Agreement
Text proposal for TS38.214
6.1.1	Transmission schemes
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission. The UE is configured with codebook based transmission when the higher layer parameter txConfig in pusch-Config is set to ‘codebook’, the UE is configured non-codebook based transmission when the higher layer parameter txConfig is set to ‘nonCodebook’. If the higher layer parameter txConfig is not configured, the UE is not expected to be scheduled by DCI format 0_1. If PUSCH is scheduled by DCI format 0_0, the PUSCH transmission is based on a single antenna port. The UE shall not expect PUSCH scheduled by DCI format 0_0 in a component carrier without configured PUCCH resource with PUCCH-SpatialRelationInfo in frequency range 2 in RRC connected mode.
<Unchanged part omitted>

Agreement
Text proposal for TS38.214
[bookmark: _Toc525748104]6.1.1	Transmission schemes
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission. The UE is configured with codebook based transmission when the higher layer parameter txConfig in pusch-Config is set to 'codebook', the UE is configured non-codebook based transmission when the higher layer parameter txConfig is set to 'nonCodebook'. If the higher layer parameter txConfig is not configured, the UE is not expected to be scheduled by DCI format 0_1. If PUSCH is scheduled by DCI format 0_0, the PUSCH transmission is based on a single antenna port. The UE shall not expect PUSCH scheduled by DCI format 0_0 in a component carrierBWP without configured PUCCH resource with PUCCH-SpatialRelationInfo in frequency range 2.

R1-1814069	Summary on Beam Failure Recovery	MediaTek

Agreement
The following working assumption is confirmed with update on value of K and applicability to CFRA
K symbols after successfully receiving BFR gNB response, the PUCCH transmissions shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of spatial relation of corresponding PUCCH resource(s)
· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission
· The above applies for all BWP(s) corresponding PCell or PSCell
· FFS: value of KK=28
· Above applies at least for CFRA
· FFS: whether to apply this for CBRA

Agreement
Text proposal on 38.213 Section 6
<Unchanged parts are omitted>


The physical layer in the UE provides an indication to higher layers when the radio link quality for all corresponding resource configurations in the set  that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. In non-DRX mode operation, The the physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity among the periodic CSI-RS configurations and/or SS/PBCH blocks in the set  that the UE uses to assess the radio link quality and 2 msec. In DRX mode operation, the physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined based on [38.133 8.5.4].
<Unchanged parts are omitted>

Agreement
Text proposal for TS38.213 section 6.
6. 	Link recovery procedures
< Unchanged parts are omitted >
After K symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId for which the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI and until the UE receives an activation command for PUCCH-Spatialrelationinfo [11, TS 38.321] or is provided PUCCH-Spatialrelationinfo for PUCCH resource(s), the UE transmits a PUCCH on the same cell as PRACH  using 
-	a same spatial filter as for the last PRACH transmission



-	a power determined as described in Subclause 7.2.1 with , , and     
< Unchanged parts are omitted >



R1-1814237	Draft CR on cross-carrier scheduling in FR2	Ericsson
R1-1814249	Correction on beam failure detection RS limitation in 38.213	Huawei, HiSilicon
R1-1814250	Correction on beam failure detection RS limitation in 38.213	Huawei, HiSilicon

Agreement
The agreed text proposals for agenda item 7.1.2.3 are captured in the following 8 tdocs as draft CRs. All the text proposals are for the normal drop of Rel-15.
R1-1814231	Draft CR on configuration condition for PUCCH resources in UL BWP	Ericsson
R1-1814234	Draft CR on default spatial relation for PUSCH in idle mode	Ericsson
R1-1814235	Draft CR on PDSCH QCL assumptions when TCI-PresentInDCI is not enabled	Ericsson
R1-1814236	Draft CR on clarification of default QCL assumption for PDSCH	Ericsson
R1-1814238	Draft CR on default QCL for aperiodic CSI-RS	Ericsson
R1-1814329	Correction to K value in 38.213	MediaTek
R1-1814323	Correction on beam failure detection in DRX mode	Huawei, HiSilicon
R1-1814330	Link recovery maintanances	MediaTek


R1-1812239	Maintenance for beam management	Huawei, HiSilicon
R1-1813914	Draft CR on beam management	ZTE	(rev of R1-1812266)
R1-1812285	Draft CR on beam management	vivo
R1-1812345	Maintenance for beam management	MediaTek Inc.
R1-1812443	Remaining PUCCH spatial filtering issues on beam failure recovery	Fujitsu
R1-1812467	Correction for beam management	Intel Corporation
R1-1812546	Draft CR on beam management	LG Electronics
R1-1812601	Miscellaneous corrections on beam management	CATT
R1-1812836	Maintenance for beam management	OPPO
R1-1813859	Remaining issues on beam management	Samsung	(rev of R1-1812957)
R1-1813245	Remaining issues on Beam Management	MTI
R1-1813249	Maintenance for beam management	Ericsson
R1-1813299	Remaining issues on beam management	NTT DOCOMO, INC.
R1-1813876	Maintenance for beam management	Qualcomm Incorporated	(rev of R1-1813396)
R1-1813486	Maintenance for beam management	Nokia, Nokia Shanghai Bell
R1-1813574	Maintenance for beam management	ASUSTEK COMPUTER (SHANGHAI)
[bookmark: _Toc529013677][bookmark: _Toc1677383]Maintenance for Reference signals and QCL
Including CSI-RS, DM-RS, PT-RS, SRS, TRS, QCL, multiplexing of different types of RSs, etc.
Please use separate draft CRs (but zipped them into a single document using a single tdoc #) for each of the respective sub-topic to facilitate reviews and summary. 

R1-1813985	Summary of DMRS Issues		Qualcomm

Agreement
Following working assumption is confirmed
For PDSCH mapping Type A, when lte-CRS-ToMatchAround is configured and dmrs-AdditionalPosition=’pos1’, and single-symbol DMRS, and if any DMRS symbol and any symbol containing common RS as indicated by lte-CRS-ToMatchAround is the same:  
· then the DM-RS positions for PDSCH duration (as measured from the beginning of the slot) of 13 and 14 are l0,12 instead of the default l0 , 11. The PDSCH processing time in Table 5.3-1 is increased from 13  to 14 in this case
· l0=3
This feature is UE optional. 

R1-1813857	Summary of SRS	Sony

Agreement
Following text proposal for TS38.214 is agreed
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
-	SRS sequence ID as defined by the higher layer parameter sequenceId in Subclause 6.4.1.4 of [4].
-	The configuration of the spatial relation between a reference RS and the target SRS, where the higher layer parameter spatialRelationInfo, if configured, contains the ID of the reference RS. The reference RS can be an SS/PBCH block, CSI-RS configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on uplink bandwidth part indicated by higher layer uplinkBWP, and serving cell indicated by higher layer parameter servingCellId if present, on the same or different component carrierserving cell and/or bandwidth part as the target SRS otherwise.
< Unchanged parts are omitted >

Conclusion
If the UE is configured with an SRS resource associated with multiple sets with different SRS-setUse, then it is up to the UE for which SRS-setUse this SRS resource is transmitted for.

R1-1813991	Maintenance for CSI-RS #1	Huawei, HiSilicon

Agreement
Text proposal for Section 4.1 in 38.214:
< Start of text proposal >
The downlink PDCCH EPRE is assumed as For link recovery, the ratio of the PDCCH EPRE to NZP CSI-RS EPRE and takes the value ofis assumed as 0 dB.
< End of text proposal >

Agreement
Send an LS to RAN2 to inform that powerControlOffset under NZP-CSI-RS-Resource IE is defined as power offset of PDSCH RE to NZP CSI-RS RE, and suggest revising the corresponding description in 38.331 accordingly. 
Decision: LS is approved in R1-1813950.

Agreement
CRB in 38.214 is undefined and the editor is respectfully suggested to either expand it into full spelling or define the abbreviation

R1-1813940	Feature lead summary of PT-RS maintenance	Ericsson

Agreement
Text proposal for TS38.211
----- Start of TP -----
[bookmark: _Toc524610310]7.4.1.2.2	Mapping to physical resources
The UE shall assume phase-tracking reference signals being present only in the resource blocks used for the PDSCH, and only if the procedure in [6, TS 38.214] indicates phase-tracking reference signals being used.


If present, the UE shall assume the PDSCH PT-RS is scaled by a factor  to conform with the transmission power specified in clause 4.1 of [6, TS 38.214] and mapped to resource elements  according to

 
when all the following conditions are fulfilled


mapped to resource elements  according to


when all the following conditions are fulfilled

-	 is within the OFDM symbols allocated for the PDSCH transmission

-	resource element    is not used for DM-RS, non-zero-power CSI-RS (except for those not configured for mobility measurements or with resourceType in corresponding CSI-ResourceConfig configured as ‘aperiodic’), zero-power CSI-RS, SS/PBCH block, a detected PDCCH according to clause 5.1.4.1 of [6, TS38.214], or is declared as 'not available' by clause 5.1.4 of [6, TS 38.214]
<Unchanged part omitted>
----- End of TP -----


Agreement
Text proposal for TS38.214
[bookmark: _Toc525748068]----- Start of TP -----
5.1.6.2	DM-RS reception procedure
[bookmark: _Toc446967021]< Unchanged parts are omitted >
[bookmark: _Hlk500828751]If a UE receiving PDSCH is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfigPTRS-DownlinkConfig, the UE may assume that the following configurations are not occurring simultaneously for the received PDSCH:
-	any DM-RS ports among 1004-1007 or 1006-1011 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and the other UE(s) sharing the DM-RS REs on the same CDM group(s), and
-	PT-RS is transmitted to the UE.
< Unchanged parts are omitted >
----- End of TP -----


R1-1813980	Feature lead summary on QCL	Nokia, Nokia Shanghai Bell
R1-1813979	Summary #1 for TRS maintenance	MediaTek
R1-1814070	Correction on BWP determination of cross-carrier beam indication for SRS in 38.214	Huawei, HiSilicon
R1-1814215	Corrections on Simultaneous transmission of the SRS resource in different SRS resource sets	Sony

Agreement
The agreed text proposals for agenda item 7.1.2.4 are captured in the following 6 tdocs as draft CRs. All the text proposals are for the normal drop of Rel-15.
R1-1814161	Correction to collisions between aperiodic NZP CSI-RS and PT-RS	Ericsson
· For TS38.211 
R1-1814163	Correction of parameter name to configure PT-RS	Ericsson
· For TS38.214 
R1-1814182	Correction on power ratio between CSI-RS and PDCCH in 38.214	Huawei, HiSi
R1-1814297	Corrections on Simultaneous transmission of the SRS resource in different SRS resource sets	Sony
R1-1814298	Correction on BWP determination of cross-carrier beam indication for SRS in 38.214	Sony
R1-1814115	Correction on SRS triggering time interval in 38.214	Huawei, HiSi


[bookmark: _Hlk530821444]R1-1812240	Maintenance for reference signals and QCL	Huawei, HiSilicon
R1-1813915	Draft CR on reference signals and QCL	ZTE	(rev of R1-1812267)
R1-1812286	Draft CR on reference signals and QCL	vivo
R1-1812344	Remaining issues for CSI-RS	MediaTek Inc.
R1-1812468	Correction for reference signals and QCL	Intel Corporation
R1-1812547	Draft CR on reference signals	LG Electronics
R1-1812602	Corrections on SRS	CATT
R1-1812857	On DMRS shifting for LNC	AT&T
R1-1812958	Remaining issues on reference signals	Samsung
R1-1813021	Draft CR on terminology for common resource block	NEC Corporation
R1-1813198	Remaining issues on SRS	Sharp
R1-1813250	Maintenance for RS and QCL	Ericsson
R1-1813397	Maintenance for RS	Qualcomm Incorporated
R1-1813487	Maintenance for reference signals and QCL	Nokia, Nokia Shanghai Bell
R1-1814001	Summary of SRS #2	Sony
R1-1814162	Comparison of performance metrics for length 12 sequences	Ericsson
[bookmark: _Toc529013678][bookmark: _Toc1677384]Other
Including handling simultaneous transmission and reception of different channels and reference signals

R1-1814011	Proposal for simultaneous Tx and Rx of channels and RS	Intel

For next meeting
Companies to check QCL prioritization rules for scenarios of partial overlap across channels:
In case two PDSCHs overlap in at least one symbol (for the case of intra-band CA) and they are associated with different QCL Type D assumptions, UE behaviour is specified as follows: 
· In case, PDSCH before threshold overlaps with PDSCH after threshold, the QCL Type D assumption associated with the PDSCH after threshold is prioritized
· In case, PDSCH before threshold overlaps with PDSCH before threshold, the QCL Type D assumption associated with the PDSCH scheduled on the serving cell with the lowest index is prioritized
· In case, PDSCH after threshold overlaps with PDSCH after threshold, the QCL Type D assumption associated with the PDSCH scheduled on the serving cell with the lowest index is prioritized
R1-1812241	Simultaneous Rx or Tx over CC/BWP(s)	Huawei, HiSilicon
R1-1812268	Draft CR on simultaneous transmission and reception	ZTE
R1-1812287	Draft CR on simultaneous reception of DL/UL physical channels and RSs	vivo
R1-1813895	Simultaneous Tx and Rx of channels and RS	Intel Corporation	(rev of R1-1812469)
R1-1812548	Draft CR on simultaneous Tx/Rx	LG Electronics
R1-1812959	Simultaneous transmission and reception of physical channels and reference signals	Samsung
R1-1813251	Maintenance for simultaneous RX and TX	Ericsson
R1-1813300	Simultaneous Tx for physical channels	NTT DOCOMO, INC.
R1-1813398	Details on simultaneous reception of PHY channels and RS in FR2	Qualcomm Incorporated
R1-1813896	Summary for simultaneous Tx and Rx of channels and RS	Intel Corporation
[bookmark: _Toc1677385]Maintenance for Scheduling/HARQ aspects
[bookmark: _Toc529013680][bookmark: _Toc1677386]Maintenance for physical downlink control channel
Including PDCCH structure, search space, GC-PDCCH, DCI contents and formats, etc.
Please use separate draft CRs (but zipped them into a single document using a single tdoc #) for each of the respective sub-topic to facilitate reviews and summary. 

R1-1813934	Discussion on CORESET 0	NTT DOCOMO
Decision: The document is noted.

Agreements:
When the CORESET ID field is 0, the TCI state ID field in the MAC-CE indicates a TCI-state in the PDSCH-Config.
· For CORESET#0, 
· [bookmark: _Hlk529823227]A UE follows the indicated TCI state or the QCL-D of the SSB of the active BWP which is selected through the random access procedure with a PRACH transmission not initiated by a PDCCH order that triggers a non-contention based random access procedure or not initiated by link recovery procedure, whichever occurs more recently
· MAC CE based TCI indication delay for CORESET 0 is the same as MAC CE based TCI indication delay for other CORESETs
· A UE is expected to be configured only with TCI state of CSI-RS/TRS which is QCLed with an SSB based on the corresponding QCL type defined in section 5.1.5 in 38.214 for the active BWP.
· If different reference signals are configured in the TCI state, they should be QCLed with the same SSB with corresponding QCL type.
· Note: this does not require new way of handling QCL chain between the CSI-RS/TRS in the TCI-state and the QCLed SSB.
· It is up to NW whether to indicate the TCI-state for the CORESET#0 by the MAC-CE.
· If the TCI-state for the CORESET#0 is not indicated by the MAC-CE, the UE shall follow the SSB selected in the most recent random access procedure with a PRACH transmission not initiated by a PDCCH order that triggers a non-contention based random access procedure or not initiated by link recovery procedure to receive any PDCCH with any RNTI on the CORESET#0.
· For CONNECTED state, if Type0/0A/2-CSS is SS#0, the UE monitors the common search space on the PDCCH monitoring occasions determined based on the association between an SSB index and PDCCH monitoring occasions according to Section 13 of TS38.213 (which is called default association), where;
· the SSB is the one QCLed to the CSI-RS/TRS in the TCI-state indicated for the CORESET#0 or is the one selected through the random access procedure with a PRACH transmission not initiated by a PDCCH order that triggers a non-contention based random access procedure or not initiated by link recovery procedure, whichever comes the recent.
· RAN1 will ask RAN2 about handling of commonControlResourceSet if Option 1 is agreed.
· TP for 213 section 5 will be discussed in RLM session.
· For component 1 of FG2-4, if a UE reports X active TCI state(s), the UE is expected to be configured/activated with X active QCL assumption(s) for any PDSCH and any CORESETs for a given BWP of a serving cell.
· TCI states applicable to CORESET#0 are (1) up to the first 64 sorted by TCI-state IDs, and (2) which contains CSI-RS sourced by SSB.
· QCL assumption for CORESET#0 is updated by q_new after RACH procedure for BFR/RLM.
· Note: In RRC connected mode, for CORESET other than #0, MAC-CE indicates a TCI-state in the PDSCH-Config RRC IE with the restriction of the TCI-state indexes configured for the CORESET RRC IE
· Note: it is gNB responsibility whether/how to ensure the performance of broadcast PDCCH whose QCL-TypeD is TRS
· Note: The active TCI state for the CORESET#0 is counted as 1 in the UE capability signalling
· For the case when a PRACH transmission is initiated by link recovery procedure, FFS the timing aspect – aim to conclude by Tuesday

TP to be checked on Tuesday – Fred (NTT DOCOMO)
Tuesday
R1-1814052	Draft CRs on CORESET#0	NTT DOCOMO
Decision: The document is noted.

Agreement:
· The two draft CRs in R1-1814052 (38.213 & 38.214) are endorsed
· Note: both CRs are Non Backward Compatible CRs
R1-1814053	Draft LS on CORESET#0	NTT DOCOMO
Decision: The draft LS is endorsed and final LS is approved in R1-1814068.

R1-1813933	Offline summary for PDCCH structure and search space	NTT DOCOMO
Discussion: RAN1 re-emphasized that any TP should be written as draft CR – RAN1 is not going to endorse any TP starting at this meeting
Decision: The document is noted.

Discuss further offline the issue of cross-carrier scheduling in response to RAN2 LS
Tuesday
R1-1814054	On search space configuratyion cross-carrier scheduling	NTT DOCOMO
Revised on Wednesday in:
R1-1814117	On search space configuratyion cross-carrier scheduling	NTT DOCOMO
Decision: The document is noted.

Agreements: For the agreements made in RAN1#94bis as below:
· UE uses the same ID for linkage of the search spaces configured in scheduled and scheduling cell, and ignores the CORESET ID configured in the scheduled cell
RAN1 re-confirms the agreements, with further clarification as below:
· Number of candidates configured in search-space in scheduled cell apply to the search-space of the same index in scheduling cell. 
· Note: If only one BWP is configured on scheduled cell, then number of cross-carrier search-spaces is limited to 10 instead of 40
· noOfCandidates in SS set(s) of active BWP of the scheduled cell(s) is applied to the corresponding SS set(s) of active BWP of the scheduling cell(s)
· Note: this is the original RAN1 solution and concerns of RAN2 has been addressed 


Agreements:
· The TP in Section 2.2.1 of R1-1813933 is endorsed in principle. Offline to prepare a draft CR (38.213, Section 10.1) – Fred (NTT DOCOMO), revisit later
Agreements:
· Adopt the following TP in principle (38.213, Section 10.1) – offline to prepare a draft CR, Fred (NTT DOCOMO) (to be combined with the agreements right above)
---- start of TP -----
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell with the lowest index from the one or more cells that corresponds to the CSS set with the lowest index, if any; otherwise, to the USS set with the lowest index 
-	for the purpose of determining the CORESET, a SS/PBCH block is considered assumed to have different QCL-TypeD properties than a CSI-RS 
-	for the purpose of determining the CORESET, a CSI-RS associated with a SS/PBCH block in the 1st carrier and another CSI-RS in the 2nd carrier associated with the same SS/PBCH block in the 1st carrier are assumed to have the same QCL-TypeD properties
----- end of TP -----
Tuesday
R1-1814056	Draft CR on search space and CORESET	NTT DOCOMO
Decision: The draft CR capturing the above two agreements needs some wording to be refined, revisit later
Wednesday
R1-1814118	Draft CR on search space and CORESET	NTT DOCOMO
Decision: The draft CR in R1-1814118 is endorsed (38.213)


Offline to prepare a draft CR to f(j) to f(x) as in TS38.211 Section 7.3.2.2 – Fred (NTT DOCOMO), revisit later
Tuesday
R1-1814055	Draft CR on PDCCH interleaver	NTT DOCOMO
Decision: The draft CR in R1-1814055 is endorsed (38.211)

Friday session
R1-1814311	Draft reply LS on the search space of cross-carrier scheduling	NTT DOCOMO
Decision: The draft LS is endorsed and final LS is approved in R1-1814339.

R1-1814310	Draft CR on the number of BD/CCE for CA	NTT DOCOMO, INC.
Decision: The draft CR in R1-1814310 is endorsed (38.213)


R1-1813873	Summary of 7.1.3.1 (DCI contents and formats)	Ericsson
Decision: The document is noted.

Check offline regarding TP in 2.2 (prepare draft CR if necessary)
Check offline regarding TP in 2.3 

Agreements:
· The TP in Section 2.4 of R1-1813873 (38.213, 10.1) is endorsed in principle
· Offline to prepare a draft CR (or whether or not there is an existing draft CR), also consider adding “in a type 3 CSS” as appropriate
Tuesday
R1-1814047	Draft CR on the number of valid DCIs in CSS	Ericsson
Decision: The draft CR in R1-1814047 for 38.213 is endorsed. Final version (only difference is an updated cover sheet with isolated impact analysis) is revised in:
R1-1814244	Draft CR on the number of valid DCIs in CSS	Ericsson
Not treated online.


Agreements:
· The TP in Section 2.5 of R1-1813873 (38.214, 6.1.4.1/6.1.4.2) is endorsed in principle
· Offline to prepare a draft CR (or whether or not there is an existing draft CR)
Tuesday:The draft CR_5 in R1-1812181 for 38.214 is endorsed.
Friday: The endorsed draft CR is updated to and endorsed in:
R1-1814272	Draft CR on DCI format 0_0 with CRC scrambled by SP-CSI-RNTI	Huawei, HiSilicon


Discuss further offline regarding the issue of DCI size alignment to meet the DCI size budget 

The issue of handling of fallback and non-fallback DCI having the same size (overlapping search spaces)

Tuesday session
R1-1814046	Outcome of offline session on 7.1.3.1 - DCI contents and formats	Ericsson
Decision: The document is noted.

Agreement:
· The draft CR_4 in R1-1812181 is endorsed (38.212).
Friday: The endorsed draft CR is updated to and endorsed in:
R1-1814271	Draft CR on the size of DCI format 2_2 and 2_3	Huawei, HiSilicon


Thursday session
R1-1814167	Outcome of offline session on 7.1.3.1 - DCI contents and formats – part 2	Ericsson
Decision: The document is noted.

Agreements:
· It is clarified that the intended behavior below for DCI size matching and padding. Prepare a draft CR to 38.212.
· Step 0: 
· 1_0_css and 0_0_css are size matched
· Step 1: 
· Determine the temporary fallback DCI sizes in USS based on active BWP bandwidths
· 1_0_uss and 0_0_uss are size matched
· Step 2:
· Zero pad 1 bit to non-fallback DCI in case the size of non-fallback DCI is same as that of fallback DCI in USS 
· Use the temporary fallback DCI sizes to count number of DCI sizes
· Step 3: If the total number of C-RNTI DCI sizes <= 3 and total number of all DCI sizes <= 4, the temporary sizes for fallback DCIs in USS are promoted to be final sizes 
· Done
· Step 4: Otherwise, abandon the temporary sizes of fallback DCIs in USS and revert the zero padding of 1 bit to non-fallback DCIs (if added per the first bullet in Step 2)
· 1_0_uss FDRA is determined by initial DL BWP/CORESET#0; 0_0_uss FDRA is determined by initial UL BWP
· 1_0_uss is size matched to 1_0_css; 0_0_uss is size matched to 1_0_css
· Note: If after step 4 DCI size budget is not met, the configuration is invalid.
· The UE is not expected to handle the case if after step 4 non-fallback DCI has the same size as fallback DCI in USS
Friday
R1-1814248	Correction on the DCI size assignment	Ericsson
Decision: The draft CR to 38.212 regarding above agreements is endorsed.


Agreement:
· Endorse the draft CR for 38.212 in R1-1813399.

Proposal:
· Endorse the CR in R1-1814168 (38.213)
· To update by not moving the sentence, removing “,”, adding impact analysis
Friday
R1-1814208	Draft CR to 38.213 correcting Sec 8.3	CATT, Ericsson
Decision: The draft CR to 38.213 regarding above proposal is endorsed.


R1-1813930	Feature lead summary for SFI	Qualcomm
Companies are encouraged to check the issues listed in R1-1813930

Tuesday session
R1-1814030	Feature lead summary for SFI	Qualcomm	(rev of R1-1813930)
Decision: The document is noted.

Agreements:
· The TP in Section 3.1 of R1-1814030 is endorsed 
· Offline to prepare the draft CR, revisit later
Friday
R1-1814084	Draft CR on slot configuration period	MediaTek
Decision: The draft CR to 38.213 regarding above agreement is endorsed in principle. To add isolated impact analysis. Revise in:
R1-1814359, email approval till Nov 21st – Jing (Qualcomm)


To check issue in 3.2 of R1-1814030

Thursday session
R1-1814197	Draft CR on 38.213 search space monitoring	NTT DOCOMO
Decision: The draft CR in R1-1814197 is endorsed (38.213)



R1-1812181	Remaining issues for physical downlink control channel	Huawei, HiSilicon
R1-1812288	Draft CR on physical downlink control channel	vivo
R1-1812346	On maintenance for PDCCH	MediaTek Inc.
R1-1812380	Remaining issues on NR physical downlink control channel	ZTE
R1-1812470	Remaining issues on PDCCH maintenance	Intel Corporation
R1-1812549	Remaining issues on downlink control channel	LG Electronics
Late submission
R1-1812603	Remaining issues for NR PDCCH	CATT
R1-1812834	On search space of cross-carrier scheduling	OPPO
R1-1812960	Remaining Issues on PDCCH and Search Space Design	Samsung
R1-1813019	Maintenance for physical downlink control channel	NEC Corporation
R1-1813059	Remain issues for PDCCH	Spreadtrum Communications
R1-1813149	On maintenance for DL control	Nokia, Nokia Shanghai Bell
R1-1813199	Remaining issues on PDCCH	Sharp
R1-1813283	Remaining issues on NR PDCCH	Asia Pacific Telecom co. Ltd
R1-1813301	Maintenance for physical downlink control channel	NTT DOCOMO, INC.
R1-1813341	DCI size matching	ITRI
R1-1813399	Maintenance for physical downlink control channel	Qualcomm Incorporated
R1-1813470	Maintenance issues of physical downlink control channel	Ericsson
R1-1813483	BD/CCE/Search space limit for search space sharing	Panasonic Corporation
[bookmark: _Toc529013681][bookmark: _Toc1677387]Maintenance for physical uplink control channel
Including short/long PUCCH, UCI multiplexing, resource allocation, etc.
Please use separate draft CRs (but zipped them into a single document using a single tdoc #) for each of the respective sub-topic to facilitate reviews and summary. 

R1-1813949	Maintenance Issues on UCI Multiplexing on PUCCH	Ericsson
Decision: The document is noted. Check further offline the TP in section 2.3.1 of R1-1813949 – prepare a draft CR if necessary
Wednesday
R1-1814029	Maintenance Issues on UCI Multiplexing on PUCCH	Ericsson
Decision: The document is noted. Check CR_2 of R1-1814029; check CR_1 of R1-1814029
Thursday
R1-1814193	Maintenance Issues on UCI Multiplexing on PUCCH	Ericsson
Decision: The document is noted.

Agreement:
· The draft CR (CR on overlapping PUCCH and/or PUSCH resources and UCI multiplexing) in R1-1814193 is endorsed (38.213)

Conclusion:
· For HARQ-ACK/CSI overlapping with PUCCH resources corresponding to more than one positive SR, it is up to UE to select one PUCCH with positive SR and drop the other PUCCH(s) with positive SR before doing the multiplexing of positive SR and HARQ-ACK/CSI. 
· When there are multiple non-overlapping PUCCH resources with positive SR corresponding to different SR configurations within one slot, it is up to UE to select at most two PUCCHs with positive SR, and one of the selected PUCCH should be short PUCCH if two PUCCHs are selected. 
· No changes in specification is needed for the above

Friday
Maximum payload for PUCCH format 4
R1-1814335	On maximum payload size for transmission on PUCCH formats 4 (38.213)	Ericsson, vivo
R1-1814336	On maximum payload size for transmission on PUCCH formats 4 (38.214)	Ericsson, vivo

Conclusion:
· It is understood that for PUCCH transmission uses PUCCH format 4, the threshold value of 115 is compared against the total number of UCI bits including CRC
Email approval on how to update the specs based on the above till Nov 21st – Sorour (Ericsson) 


R1-1813989	Summary of UCI multiplexing on PUSCH		Qualcomm Incorporated
Decision: The document is noted.

Proposals:
When a UE receives a DCI format 0_1 with “UL-SCH indicator” set to “0”, and with a non-zero “CSI request” where associated “reportQuantity” in CSI-ReportConfig set to “none”
· UE should not transmit PUSCH indicated by this DCI format 0_1. Other UL transmissions ignore this PUSCH indicated by this DCI format 0_1. 
· 38.214 to capture that the PUSCH indicated by this DCI format 0_1 should not be transmitted
· FFS: whether UE honors other fields in DCI other than “CSI request”
· FFS: whether DL grants can be scheduled after this DCI formats 0_1 such that HARQ-ACK transmissions for the scheduled PDSCHs by these DL grants overlap with resource indicated by this DCI format 0_1.
· FFS: whether UL grants can be scheduled after this DCI formats 0_1 such that the scheduled UL transmission precedes the resource indicated by this DCI format 0_1.
· Aim to resolve the above FFSs by Wed.
Huawei: proposed changes look like optimization of performance – would like to see the draft CR whether or not the change is essential
Qualcomm/Samsung : it is essential
Prepare a draft CR – Yi (Qualcomm)

Wednesday session
R1-1814067	Correction on UE procedure for transmitting the physical uplink shared channel in 38.214	Qualcomm
Decision: The draft CR is endorsed with the following updates:
· Removing the text from the “Isolated impact analysis” as on the cover page
· Note: it is still deemed as Backward Compatible
· Leaving change marks on for the specs 
Revise it in R1-1814119 (Tdoc# is withdrawn – see R1-1814188)

R1-1814111	Summary of UCI multiplexing on PUSCH		Qualcomm Incorporated
Decision: The document is noted.

Proposed conclusion:
· It is understood that the Pseudo code in section 9.2.5 of 38.213 is only for single slot PUCCH, and any case about multi-slot PUCCH would be addressed in 9.2.6 of 38.213
·  No spec update is necessary

Thursday session
R1-1814188	Correction on UE procedure for transmitting the physical uplink shared channel in 38.214	Qualcomm

Agreement:
· The draft CR in R1-1814188 is endorsed (38.214)

Conclusion:
· For the issue raised in R1-1814111 related to proposal 2, it is concluded that it is deemed as an error case
· No spec update is necessary

Conclusion:
· For the proposed option 1 as in R1-1814111 related to proposal 3, it is considered as optimization and not essential for Rel-15
· No spec update is necessary


Friday session
R1-1814307	Summary of UCI multiplexing on PUSCH		Qualcomm Incorporated

Conclusion:
It is clarified that the following case is an error case. It is up to UE implementation to handle the error case. No spec update is needed.
· When HARQ-ACK is multiplexed on PUSCH with frequency hopping disabled, there is no enough REs after the first set of consecutive DMRS symbol(s) to multiplex HARQ-ACK.


Agreement:
· Adopt Draft_CR_4 in R1-1812182 for Section 6.3.2.4.2 in TS 38.212.
R1-1812182	Remaining issues for physical uplink control channel	Huawei, HiSilicon
Friday:The endorsed CR is updated to and endorsed in:
R1-1814184	Draft CR on rate matching for UCI on PUSCH by channel coding of small block lengths	Huawei, HiSilicon

Conclusion:
· It is clarified that it is an error case where P-CSI or SP-CSI on PUCCH with “reportQuantity” in CSI-ReportConfig set to “none”
· No spec change is necessary

Thursday session
R1-1814140	Review Summary#2 on Maintenance for physical uplink control channel (long PUCCH)	Huawei, HiSilicon
R1-1814187	Draft CR on overlapping PUCCH multiplexing procedure	Huawei, HiSilicon
Decision: The document is noted.

Agreement:
· The draft CR in R1-1814187 is endorsed (38.213)


Friday
R1-1814278	Determination of slots used for multi-slot PUCCH	Nokia, Nokia Shanghai Bell
Decision: The draft CR in R1-1814278 (38.213) is endorsed.

R1-1813865	Summary of RAN1#95 Tdocs on maintenance for R15 NR PUCCH resource allocation	OPPO


R1-1812289	Remaining issues on PUCCH	vivo
R1-1812381	Remaining issues on NR PUCCH	ZTE
R1-1812445	Maintenance of HARQ-ACK transmission	Fujitsu
R1-1812471	Remaining details on NR PUCCH	Intel Corporation
R1-1812604	Remaining corrections to UCI feedback	CATT
R1-1812795	Remaining issues on UCI multiplexing	Panasonic Corporation
R1-1812961	Remaining Issues on UCI Trnamsission	Samsung
R1-1813060	Remain issues for PUCCH	Spreadtrum Communications
R1-1813155	Remaining details on NR Physical UL Control Channel	Nokia, Nokia Shanghai Bell
R1-1813200	Remaining issues on PUCCH	Sharp
R1-1813302	Maintenance for for physical uplink control channel	NTT DOCOMO, INC.
R1-1813400	Maintenance for PUCCH	Qualcomm Incorporated
R1-1813471	Maintenance issues of physical uplink control channel	Ericsson
R1-1813530	Remaining issues on NR PUCCH	WILUS Inc.
R1-1814262	UCI multiplexed on PUSCH	Huawei, HiSilicon
[bookmark: _Toc529013682][bookmark: _Toc1677388]Maintenance for DL/UL data scheduling and HARQ procedure
Including DL/UL resource allocation, DL/UL scheduling and HARQ management, CBG, UL data transmission procedure, soft-buffer management, multiplexing data with different tx durations, etc.
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R1-1813874	Summary of 7.1.3.3 (resource allocation)	Ericsson
Decision: The document is noted. Discuss further offline the issues in R1-1813874

Wednesday
R1-1814113	Outcome of offline discussion on 7.1.3.3 - resource allocation	Ericsson
Decision: The document is noted. 

Agreement:
· Endorse the draft CR in R1-1814049 for 38.214
R1-1814049	Draft CR to TS 38.214 on the definition of N^{initial}_{BWP}	Ericsson
Final version (only difference is an updated cover sheet with isolated impact analysis) is revised in:
R1-1814245	Draft CR to TS 38.214 on the definition of N^{initial}_{BWP}	Ericsson
Not treated online.


Agreement:
· Endorse the draft CR in R1-1813585 (38.211)
R1-1813585	Differentiation of PxSCH allocation length and DMRS symbol location	Nokia, Nokia Shanghai Bell


Agreement
· Endorse the draft CR in R1-1814050 for 38.214.
R1-1814050	Draft CR to 38.214 on slot aggregation	Ericsson
Final version (only difference is an updated cover sheet with isolated impact analysis) is revised in:
R1-1814246	Draft CR to 38.214 on slot aggregation	Ericsson
No treated online.


Conclusion:
It is understood that if some but not all of the frequency hopping bits are truncated as part of DCI size alignment (including the case when all hopping bits are truncated), the UE behavior is unspecified
· Note: This can only happen when DCI format 0_0 (prior truncation) is larger than 1_0.
· No specification update is necessary

Proposal:
· Endorse the draft CR in R1-1814059 for 38.214.
Thursday
Agreement:
· Endorse the draft CR in R1-1814221 for 38.214.
R1-1814221	Correction for applicable scope of the additional subcarrier spacing specific slot delay	Ericsson, Sharp

Proposal:
· Endorse the draft CR in R1-1814051 (38.213)
Friday
Agreement:
· Endorse the draft CR in R1-1814343 for 38.213.
R1-1814343	Draft CR on frequency hopping for PUSCH transmission scheduled by RAR UL grant	Huawei, HiSilicon


R1-1813942	Summary for Rel-15 DL/UL data scheduling and HARQ procedure	Qualcomm
Decision: The document is noted.
Proposals:
· Adopt the following TP in principle (6.1.2.3.1, 38.214)
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when a UL grant forat the symbol from which another PUSCH with the same HARQ process is scheduled by DCI format 0_0 or 0_1 scheduling the same TB is received within the period P, whichever is reached first. The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P.
Prepare a draft CR – Joseph (Qualcomm)

Discuss further the issue in Section 2.3 of R1-1813942

Wednesday
R1-1814114	Summary for Rel-15 DL/UL data scheduling and HARQ procedure	Qualcomm
Decision: The document is noted.
Proposals:
Agree in principle to the LBRM CR below and confirm final details after MIMO LS conclusion.
· TP may be changed to reflect per CC or per BWP framework
· CR will use new parameter in a backward compatible manner so that specification can support UEs which do not have the capability to understand the new RRC parameter for maximum number of MIMO layer

Thursday
R1-1814125	Summary for Rel-15 DL/UL data scheduling and HARQ procedure	Qualcomm
Decision: The document is noted.

Agreements:
· Endorse the draft CR 1 in R1-1814125 (section 11.1 of 38.213) in principle. Update cover page (source & impact analysis) – R1-1814218
· Endorse the draft CR 2 in R1-1814125 (38.213) in principle. Update cover page (source & impact analysis) – R1-1814219
· Endorse the draft CR 3 in R1-1814125 (38.214) in principle. Update cover page (source & impact analysis) – R1-1814220
· Endorse the draft CR 4 in R1-1814125 (38.212) in principle. Update cover page (source & impact analysis, updating text reflecting the latest RAN2 agreements, including potentially aligning parameter names if available) – R1-1814222
· Endorse the draft CR 6 in R1-1814125 (38.214) in principle. Update cover page (source & impact analysis) – R1-1814223
Friday: the following draft CRs are endorsed.
R1-1814218	Draft CR to 38.213 for d1,2 in cancellation timeline in slot configuration	Qualcomm, vivo
R1-1814219	Draft CR to 38.214 for clarification of cancellaion action time for PUSCH with configured grant	Qualcomm, Intel
R1-1814220	Draft CR to 38.214 Correction of Timing Advance Typographical Error	Qualcomm, Intel
R1-1814222	Draft CR to 38.212 update LBRM with new RRC parameter for maxRank MIMO layers	Qualcomm, Ericsson
R1-1814223	Draft CR to 38.214 on Correction on terminology for approximate data rate	Qualcomm, Ericsson


Proposals:
· Introduce RRC parameter to enable Capability #2 operation and update specifications in CR5 in R1-1814125 to use this parameter. 
· Send LS to RAN2 informing them of the new RRC parameter
Friday
Agreement:
· Introduce RRC parameters to enable Capability #2 operation.
R1-1814333	[DRAFT] LS on RRC Parameter for Capability 2 Processing Time	Qualcomm
Decision: The draft LS is endorsed by updating “Introduce RRC parameters”, and final LS is approved in  R1-1814349.
· Draft CR to 38.214 with updated  cover page is endorsed in:
R1-1814334	Draft CR to 38.214 Update to reflect new RRC parameter to enable capability 2	Qualcomm

	Sub-feature Group
	RAN1 Spec
	RAN2 Parent IE
	Parameter Name
	Description
	Values
(default)
	UE/Cell Specific
	Comment

	PUSCH
	38.214
	PUSCH-Config
	Capability2-PUSCH-Processing
	For a UE capable of supporting advanced processing time capability #2 for PUSCH, enable/disable this operation
	{enabled, disabled}
(disabled)
	UE specific
(per CC)
	Introduced to clarify when applied.

	PDSCH
	38.214
	PDSCH-Config
	Capability2-PDSCH-Processing
	For a UE capable of supporting advanced processing time  capability #2 for PDSCH, enable/disable this operation
	{enabled, disabled}
(disabled)
	UE specific
(per CC)
	Introduced to clarify when applied.




R1-1813935	Offline discussion on remaining issues for UL transmission with configured grant	NTT DOCOMO
Decision: The document is noted.

Agreements:
· Adopt the TP for 38.214 as in Sections 4.2, 4.3, 4.5 of R1-1813935 in principle. 
· Adopt the TP for 38.211 as in Sections 4.4 of R1-1813935 in principle. 
· Prepare a draft CR – Lihui (NTT DOCOMO)
· One CR against 38.214, including the issue in Section 4.1
· One CR against 38.211

Wednesday
R1-1814042	Draft CRs for configured grant uplink transmission	NTT DOCOMO
Decision: The document is noted. Check draft CR for 38.214 in R1-1814042
The draft CR for 38.211 in R1-1814042 is endorsed.

Thursday
R1-1814142	Draft CR on 38.214 for configured grant uplink transmission	NTT DOCOMO
Decision: The draft CR for 38.214 in R1-1814142 is endorsed.
Friday: R1-1814142 is further revised to and endorsed in R1-1814266.


Friday
R1-1814267	Draft CR on PTRS for configured grant PUSCH	NTT DOCOMO 
Decision: The draft CR in R1-1814267 (38.211) is endorsed.

R1-1814345	DCI size alignment	NTT DOCOMO

Agreements:
Regarding the DCI size alignment between the DCI format 0_1 with CRC scrambled by CS-RNTI and DCI format 0_1 with CRC scrambled by C-RNTI. 
· The bit widths of configurable fields in DCI format 0_1 are determined by pusch-Config, and UE is not expected that the bit width of each configurable field in DCI format 0_1 with CRC scrambled by CS-RNTI is larger than that of DCI format 0_1 with CRC scrambled by C-RNTI.
Draft CR to reflect the above, R1-1814355 is for email approval till Nov 21st (Lihui, NTT DOCOMO)


R1-1812184	Corrections on scheduling and HARQ	Huawei, HiSilicon
R1-1812290	Draft CR on scheduling and HARQ	vivo
R1-1812382	Remaining issues for resource allocation	ZTE
R1-1812472	Remaining issues on DL/UL Scheduling and HARQ maintenance	Intel Corporation
R1-1812605	Corrections to NR scheduling and UL transmission procedures	CATT
R1-1812831	Text proposal for DL/UL data scheduling and HARQ procedure	OPPO
R1-1813071	Correction on DL SPS transmission in 38.214	Spreadtrum Communications
R1-1813472	Maintenance issues of DL/UL data scheduling and HARQ procedure	Ericsson
R1-1813967	Possible TP for DCI1-0 and FDRA	Ericsson
R1-1814126	Additional corrections for UL transmission with configured grant	NTT DOCOMO
[bookmark: _Toc529013683][bookmark: _Toc1677389]Maintenance for carrier aggregation and bandwidth parts
Please use separate draft CRs (but zipped them into a single document using a single tdoc #) for each of the respective sub-topic to facilitate reviews and summary. 

R1-1813988	Summary of Bandwidth Part Remaining Issues	MediaTek
Decision: The document is noted.

Proposal:
· Adopt draft CR in R1-1814040, including potentially the last TP in R1-1813988
R1-1814040	Draft CR on timer-based active BWP switching	MediaTek
Thursday: Check further offline the draft CR. Revise in R1-1814123 (38.213) (checking whether there is a potential conflict with RAN2 specs, adding impact analysis)
Friday: the draft CR (38.213) is updated and endorsed in:
R1-1814284	Draft CR on timer-based active BWP switching	MediaTek


Thursday session
R1-1814199	Draft CR on simultaneous active BWP switching within a cell or across cells	MediaTek
Decision: The document is noted.

Agreement:
· Endorse the draft CR in R1-1814199 in principle. Add impact analysis
Friday: the draft CR (38.213) is updated and endorsed in:
R1-1814239	Draft CR on simultaneous active BWP switchings within a cell or across cells	MediaTek


R1-1813877	Summary on CA Topics	Samsung
Decision: The document is noted.

Agreements:
· k = K1 + 3Nslotsubframe, + 1 
· for both FR1 (agreed in RAN1#94bis) and FR2
· No spec update is necessary


Draft CR in R1-1814230 – adding additional impact analysis
Friday: the draft CR (38.213) is updated and endorsed in:
R1-1814332	Draft CR to 38.213 capturing agreements on carrier aggregation	Samsung


R1-1814331	Draft CR to 38.213 capturing correction to Type 1 HARQ-ACK codebook	Samsung
Decision: The draft CR is endorsed in principle. Update cover page – endorsed in R1-1814351.

Email discussion/approval regarding half-duplex for CA (Rel-15 CR) till Nov 27th – Karol (Nokia)


R1-1812183	Corrections on bandwidth part and CA	Huawei, HiSilicon
R1-1812341	Remaining issues in BWP operation for R15 NR	MediaTek Inc.
R1-1812383	Remaining issues on BWP	ZTE
R1-1812473	Remaining issues for carrier aggregation and bandwidth parts	Intel Corporation
R1-1812606	Corrections to CA and BWP operation	CATT
R1-1812962	Remaining Issues on BWP and CA	Samsung
R1-1813079	Clarification on the first active UL/DL BWP and transition time of UL/DL BWP switching	Spreadtrum Communications
R1-1813150	On maintenance for BWPs and CA	Nokia, Nokia Shanghai Bell
R1-1813202	Remaining issues on HARQ-ACK of SPS PDSCH release	Sharp
R1-1813303	Maintenance for carrier aggregation and bandwidth part	NTT DOCOMO, INC.
R1-1813401	Maintenance for carrier aggregation and bandwidth parts	Qualcomm Incorporated
R1-1813473	Remaining issues on CA and BWPs	Ericsson
R1-1813531	Remaining Issues on HARQ-ACK Transmission	WILUS Inc.
R1-1813888	Discussion on necessity of frame boundary alignment of NR CA	CMCC
Late submission
R1-1814155	Summary#2 of Bandwidth Part Remaining Issues	MediaTek
[bookmark: _Toc529013684][bookmark: _Toc1677390]Other
Including rate matching, TA, etc.

R1-1813937	Summary of maintenance related to rate-matching in NR	Nokia, Nokia Shanghai Bell
Decision: The document is noted.

Agreement:
· Draft_CR_2 in R1-1812663 is endorsed (38.211)
Friday: the draft CR is updated and endorsed in:
R1-1814214	Draft CR on rate matching around NZP CSI-RS	Huawei, HiSilicon


Companies are encouraged to check issues 2 & 3 in R1-1813937

Thursday session
Agreement:
· The draft CR in R1-1813151 is endorsed in principle. Update cover page
Friday: the draft CR (38.214) is updated and endorsed in:
R1-1814240	CRS rate-matching pattern in TDD	Nokia, Nokia Shanghai Bell


Agreement:
· Endorse draft CR_1 in R1-1812663 (38.212) in principle. Update cover page
Friday: the draft CR (38.212) is updated and endorsed in:
R1-1814241	Draft CR on DCI interpretation of rate matching indicator	Huawei, HiSilicon


Conclusion:
· For the issue discussed in Section 2.4 in R1-183937, it is understood that such a case is a valid operation. However, there are no intended performance requirements on the UE side for PDSCH1 from RAN1 perspective
· No spec update is necessary
· Note: This  conclusion has no impact on DCI dropping due to QCL TYPE-D collision


R1-1812347	On maintenance for rate matching	MediaTek Inc.
R1-1812663	Corrections on reserved resources and rate-matching	Huawei, HiSilicon
R1-1813151	On maintenance for rate-matching	Nokia, Nokia Shanghai Bell
R1-1813474	On higher layer configuration for search space monitoring	Ericsson
R1-1813475	OH value assumption for NR Peak Data Rates	Ericsson
R1-1814196	Draft CR on DCI interpretation of rate matching indicator	Huawei, HiSilicon
[bookmark: _Toc529013685][bookmark: _Toc486620681][bookmark: _Toc1677391]Maintenance for NR-LTE co-existence
Including architecture option 4 related issues for both NR and LTE, if any (please refer to RP-182083 for detailed scoping)

R1-1813845	Chairman's notes of AI 7.1.4 Maintenance for NR-LTE co-existence	Ad-Hoc Chair (Ericsson)
Decision: The document is endorsed, content incorporated below.

[bookmark: _Toc529013686]TA
R1-1812447	[Draft] further reply LS on intra-band combination for NR CA and MR-DC Intel Corporation (from A.I. 5)
R1-1812474	Further discussions on NR-LTE coexistence	Intel Corporation
R1-1813290	Discussion on handling of TA in Synchrnous MR-DC	NTT DOCOMO, INC. (from A.I. 5)
R1-1813586	Timing advance handling in synchronous EN-DC	Nokia, Nokia Shanghai Bell
R1-1813286	The handling of TA in Synchronous MR-DC	Panasonic Corporation


R1-1814078	Summary of discussions on M-TA for intra-band synchronous MR-DC	Intel

Agreement:
Introduce a new capability bit. 
· The bit is applicable only for the cases where 
· A dynamic power sharing capable UE operates in an intra-band synchronous contiguous EN-DC network.
· FFS: A UE supporting FDM-based ULSUP.
· If not voided subsequently, the bit is used for handling UEs that can only apply same timing between NR and LTE.
· Decide after further progress in RAN4 on whether a UE setting this bit to 1 is supported and whether the associated UE behaviour for UEs reporting this capability needs to be differentiated.
· If there is a new UE behaviour defined, FFS how the network can simultaneously serve two different UE types 
· Whether the bit is set or not, the UE is capable of receiving independent TA commands on the MCG and the SCG
· UEs that set this bit to 0 should be able to operate with a timing difference up to applicable MTTD requirements when operating in a synchronous intra-band contiguous EN-DC network.

Agreement:
Add a note for feature group 6-11 stating that this feature group is applied to NR-NR CA and EN-DC. For EN-DC, the feature group indicates number of TAGs only for NR CG.
· Note: The number of TAGs for the LTE MCG is signalled by existing LTE TAG capability signalling 


R1-1814308	[DRAFT] LS on timing related capability for intra-band EN-DC and capability for number of TAGs	Intel
Final LS is approved R1-1814321 with the following modifications:
· Delete the sentence, “Please note that the details of capability bit signalling information will be provided by a separate LS regarding RAN1 UE feature list.”
· Also request RAN4 to consider the agreements in their work in addition to RAN2

NE-DC power sharing
R1-1812291	Maintenance for NE-DC power control	vivo
R1-1812550	Remaining issues on NR LTE coexistence	LG Electronics
R1-1812607	Remaining issues of LTE-NR Co-existence	CATT
R1-1812963	Remaining Issues on LTE-NR Coexistence	Samsung
R1-1813402	Maintenance for NR-LTE co-existence	Qualcomm Incorporated
R1-1813476	Remaining issues on LTE-NR coexistence	Ericsson	(Revised to R1-1813984)
R1-1813351	Maintenance for NR-LTE co-existence	Motorola Mobility, Lenovo
Late submission

R1-1814092	NE-DC Power Sharing Options	Ericsson
Choose between option 1a and 1b in R1-1814092: (Ericsson, Ravi)
Option 1a: Intel, Huawei, Vivo, Qualcomm
Option 1b: Ericsson, LG, Motorola, Panasonic, Vivo, Samsung

Agreement:
· A UE configured with NE-DC is configured with P_LTE for LTE and with P_NR for NR
· LTE Power limit is set as follows
· For an LTE subframe that overlaps with any possible NR UL symbol(s)
· Set LTE power limit Pcmax<=P_LTE
· Otherwise
· Set LTE power limit Pcmax without considering P_LTE
· A possible NR UL symbol is identified as an NR symbol configured as flexible or UL based on cell-specific or UE-specific (if configured) tdd_UL_DL_Configuration_Common/dedicated.
· NR power limit is set as Pcmax <= P_NR in all slots
· When there is simultaneous transmission for LTE and NR with actual power p_lte_power and p_nr_power respectively, such that p_lte_power + p_nr_power > X_total, UE will scale down p_nr_power until the total transmit power does not exceed X_total
· X_total is computed based on P_LTE, P_NR 
· Note:
· At least from RAN1 perspective, there will be no change to other mechanisms (i.e., Power class, p-UE-FR1, Pemax) specified in RAN4 to limit UE maximum transmit power
· Specification details  of LTE power limit, NR power limit and X_total will be handled by RAN4


R1-1814319	Draft LS on power control for NR-LTE Dual Connectivity	Ericsson
Final LS is approved in R1-1814320

[bookmark: _Hlk530133203]Email approval on draft CR for above agreement until November 20, 2018 (Ericsson, Ravi)


X parameter
R1-1812185	Remaining issues on LTE-NR coexistence	Huawei, HiSilicon
R1-1812442	Maintenance of 38.213 - EN-DC dynamic power sharing NR drop threshold	SPRINT Corporation
R1-1812911	Discussions on EN-DC power control	Apple Inc.
R1-1813162	Draft CR on 38.213 EN-DC dynamic power sharing	SPRINT Corporation

R1-1814081	Summary of offline discussions on application of X-dB threshold in inter-band EN-DC	Apple Inc. (Wei Zeng)
· To all channels: HW, Panasonic
· To PUSCH: Apple, Sprint, CATT

R1-1814183	Draft CR to 38.213 - EN-DC dynamic power sharing NR drop threshold	SPRINT Corporation

Agreement:
The following text changes are adopted for Section 7.6.1 of TS38.213:
-------------------------------------------------- Start TP --------------------------








[bookmark: _Hlk530131711]the UE reduces transmission power in any portion of slot  of the SCG so that  in any portion of slot , where  and  are the linear values of the total UE transmission powers in subframe  of the MCG and in slot  of the SCG, respectively.  The UE is not required to transmit in any portion of slot  of the SCG if [image: ] would need to be reduced by more than the value provided by XSCALE in order for [image: ] in any portion of slot [image: ] of the SCG. 

The UE is required to transmit in slot  of the SCG if [image: ] would not need to be reduced by more than the value provided by XSCALE in order for [image: ] in all portions of slot [image: ].

----------------------------------------- End TP -------------------------------------------
Note: If RAN4 makes any specification changes that are inconsistent with the above, then a new CR is needed to modify TS38.213 to make it consistent with the changes made by RAN4.

Draft CRs to capture the above with appropriate impact analysis in the header (Sprint, George)
Friday
R1-1814325	Draft CR to 38.213 - EN-DC dynamic power sharing NR drop threshold	SPRINT Corporation
R1-1814344	CR for 38.213 EN-DC dynamic power sharing	Apple
Email discussion/approval of R1-1814325/R1-1814344 till 11/21 – George (Sprint)


EN-DC A-MPR
Qualcomm, CATT

Conclusion:
LTE power is not changed based on NR transmissions for intra-band EN-DC in Rel-15.
Note: This does not pre-empt any decisions in RAN4.

Other
Huawei (correction in section 2.4) (Huawei, Frank)
Qualcomm (Proposal 2)

From AI 5
R1-1812117	LS on late drop UE capabilities	RAN2, Huawei
Reply LS is necessary (Huawei, Frank)
R1-1814096	[Draft] Reply LS on late drop UE capabilities	Huawei

Agreement:
The LS is agreed with the following replacements for the answers to questions Q4 and Q5.
· Answer for Q4: There are no physical layer features that are dependent on whether NGEN-DC or EN-DC is deployed. From RAN1 perspective, assuming there is no difference in which features are mandatory/optional between NGEN-DC and EN-DC and not considering IODT aspects, the UE capabilities for NGEN-DC can re-use all reported EN-DC capabilities. If IODT aspects are considered, it is possible that different features may be deployed for NGEN-DC and EN-DC and the band combinations or deployed functionality in the set of band combinations that are used/tested may be different, in which case, some IODT differentiation may be necessary. Decisions regarding IODT aspects should be made at the RAN plenary.
· Answer for Q5: There are no physical layer features, other than dynamic power sharing, that are dependent on whether NE-DC or EN-DC is deployed. From RAN1 perspective, not considering IODT aspects, the UE capabilities for NE-DC can re-use all reported EN-DC capabilities, except that for dynamic power sharing. If IODT aspects are considered, it is possible that different features may be deployed for NE-DC and EN-DC and the band combinations or deployed functionality in the set of band combinations that are used/tested may be different, in which case, some IODT differentiation may be necessary. Decisions regarding IODT aspects should be made at the RAN plenary. 

Final LS is approved in R1-1814106 .
[bookmark: _Toc1677392]Maintenance for UL power control
Including both non-CA and CA aspects, NR-NR DC related power control issues (if any) (please refer to RP-182083 for detailed scoping), etc.
Please use separate draft CRs (but zipped them into a single document using a single tdoc #) for each of the respective sub-topic to facilitate reviews and summary. 

R1-1813846	Chairman's notes of AI 7.1.5 Maintenance for UL power control	Ad-Hoc Chair (Samsung)
Decision: The document is endorsed, content incorporated below.


R1-1813912	Summary for AI 7.1.5 Maintenance for UL power control in non-CA aspects

Agreement
· For codebook transmission with respect to DCI format 0_1, the ‘number of configured antenna ports for the transmission scheme’ in Section 7.1 in TS38.213 is replaced as “the maximum number of SRS ports in one SRS resource supported by the UE when the higher layer parameter txConfig in PUSCH-Config is set to 'codebook'”
· FFS: Codebook transmission with respect to DCI format 0_0

Agreement
The following working assumption is confirmed.
After successfully receiving BFR gNB response, until the UE receives an activation or reconfiguration of spatial relation of PUCCH resource(s), and when a corresponding PUCCH transmission uses a same spatial filter as a PRACH transmission for BFR, the corresponding PUCCH transmission shall use the following UL power control parameters.
· P0 is given by the values corresponding p0setindex=0 of p0-pucch-set (i.e., q_u=0)
· 
 is calculated according to one DL RS associated with the PRACH transmission. 
· Closed loop index l=0
· FFS: whether to apply this for CBRA 
Notes: The above applies to PCell or PSCell.

Agreement
To determine ΔTF,b,f,c (i) for UCI-only PUSCH, correct BPRE = OCSI/NRE to BPRE = Qm∙R/X where R is the code rate of the PUSCH, determined according to Subclause 6.1.4.1 of [6, TS38.214], and Qm is the modulation order of the PUSCH.
· X=beta_CSI

Agreement
Text proposal for TS38.213
------------------------------------------------------------------------
7.1.1	UE behaviour
<Unchanged parts are omitted>








-	If a UE is not provided P0-PUSCH-AlphaSet or for a PUSCH transmission scheduled by a RAR UL grant as described in Subclause 8.3, , , and  , where the parameter preambleReceivedTargetPower [11, TS 38.321] (for ) and msg3-DeltaPreamble (for ) are provided by higher layers, or = 0 dB if msg3-DeltaPreamble is not provided, for carrier  of serving cell  
<Unchanged parts are omitted>
-------------------------------------------------------------------------


R1-1813993	Summary of NR UL power control – CA/DC aspects	Samsung

Agreement
If a UE is configured with two UL carriers for a serving cell, the PHR mechanisms agreed in RAN1#94bis is applied for the case UE doesn’t report a UE capability simultaneousTxSUL-NonSUL.
Send an LS to RAN2. LS is approved in R1-1813951.

Agreement
The text proposal for TS38.213 is agreed.
[bookmark: _Toc517265043]7.7	Power headroom report










The types of UE power headroom reports are the following. A Type 1 UE power headroom  that is valid for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell . A Type 3 UE power headroom that is valid for SRS transmission occasion  on active UL BWP  of carrier  of serving cell . 
A UE determines whether a power headroom report for an activated serving cell [11, TS 38.321] is based on an actual transmission or a reference format based on the downlink control information the UE received until and including the PDCCH monitoring occasion where the UE detects the first DCI format 0_0 or DCI format 0_1 scheduling an initial transmission of a transport block since a power headroom report was triggered.
If a UE 
-	is configured with two UL carriers for a serving cell, and  
-	reports a UE capability simultaneousTxSUL-NonSUL-v1530 for the serving cell, and 
-	determines a Type 1 power headroom report and a Type 3 power headroom report for the serving cell 
the UE
-	provides the Type 1 power headroom report if both the Type 1 and Type 3 power headroom reports are based on respective actual transmissions or on respective reference transmissions
-	provides the power headroom report that is based on a respective actual transmission if either the Type 1 report or the Type 3 report is based on a respective reference transmission
<Unchanged parts are omitted>

Agreement
Confirm the following working assumption.
· Capture in TS 38.213 the below text from TS 36.213 with the change of phr-ModeOtherCG-r12 to phr-ModeOtherCG
· If the UE is configured with a SCG, and if the higher layer parameter phr-ModeOtherCG-r12 for a CG indicates ‘virtual’, for power headroom reports transmitted on that CG, the UE shall compute PH assuming that it does not transmit PUSCH/PUCCH on any serving cell of the other CG.

Agreement
If there are more than one PUSCH in a slot of a CC where PHR is calculated, and if that slot fully overlaps with the slot of the UL transmission carrying the PHR, the earliest PUSCH is reported.

R1-1814079	Summary2 for AI 7.1.5 Maintenance for UL power control in non-CA aspects	 ZTE
[bookmark: _Toc517265033]
Agreement
Text proposal for TS38.213
------------------------------------------------------------------------
7.1	Physical uplink shared channel





For a PUSCH transmission on active UL BWP , as described in Subclause 12, of carrier  of serving cell , a UE first calculates scales a linear value  of the transmit power , with parameters as defined in Subclause 7.1.1. If the PUSCH transmission is scheduled by DCI format 0_1 and when the higher layer parameter txConfig in PUSCH-Config is set to 'codebook', the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the number of configured antenna ports for the PUSCH transmission scheme the maximum number of SRS ports in one SRS resource supported by the UE..  When the higher layer parameter txConfig in PUSCH-Config is set to 'codebook', Tthe UE splits the resulting scaled power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power. 
----------------------------------------------------------------------------

R1-1814104	Summary3 for AI 7.1.5 Maintenance for UL power control in non-CA aspects	ZTE

Agreement
Text proposal for TS38.213
7.2.1  UE behaviour
<Unchanged part omitted>





-	If a configuration of a  value for a corresponding PUCCH power control adjustment state  for active UL BWP  of carrier  of serving cell  is provided by higher layers, 

-	





	If the UE is provided PUCCH-SpatialRelationInfo, the UE determines the value of  from the value of  based on a pucch-SpatialRelationInfoId value associated with the p0-PUCCH-Id value corresponding to  and with the closedLoopIndex value corresponding to ; otherwise, 
-	Else, 








-	, where, and  is the TPC command value indicated in a random access response grant corresponding to a PRACH transmission or in a first DCI with CRC scrambled by a C-RNTI or MCS-C-RNTI after K symbols that the UE detects in a PDCCH reception as described in Subclause 6, in a search space set provided by recoverySearchSpaceId, on active UL BWP  of carrier  in the serving cell , and, 
if the UE transmits PUCCH, 


; 
otherwise, 






 where  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble for active UL BWP  of carrier  of primary cell , and  corresponds to PUCCH format 0 or PUCCH format 1 
<Unchanged part omitted>
---------
Note: Depending on whether the working assumption on closed loop process after BFR is confirmed or modified, further specification change might be necessary.

Agreement
The text proposal for TS38.213 is agreed.
7.1	Physical uplink shared channel





For a PUSCH transmission on active UL BWP , as described in Subclause 12, of carrier  of serving cell , a UE first calculates  a linear value  of the transmit power , with parameters as defined in Subclause 7.1.1. If the PUSCH transmission is scheduled by DCI format 0_1 and when the higher layer parameter txConfig in PUSCH-Config is set to 'codebook', the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the the maximum number of SRS ports in one SRS resource supported by the UE. When the higher layer parameter txConfig in PUSCH-Config is set to 'codebook' or ‘noncodebook’, the UE splits the resulting scaled power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power. 
<Unchanged parts are omitted>

R1-1814100	Draft CR on CA related power control aspects	Samsung
R1-1814105	Draft CR on non-CA related power control aspects	ZTE

For next meeting
Maintenance of closed loop power control for BWP switching (including whether it is needed)

Agreement
The agreed text proposals for agenda item 7.1.5 are captured in the following 2 tdocs as draft CRs. All the text proposals are for the normal drop of Rel-15.
R1-1814281	Draft CR on non-CA related power control aspects (updated)	ZTE
R1-1814282	Draft CR on CA related power control aspects (updated)	Samsung


R1-1812186	Discussion on UE power control	Huawei, HiSilicon
R1-1812269	Draft CR on UL power control	ZTE
R1-1812292	Draft CR on UL power control	vivo
R1-1812608	Remaining issues of NR power control	CATT
R1-1812805	Maintenance for UL power control	OPPO
R1-1812964	Remaining Issues on UL Power Control	Samsung
R1-1813352	Maintenance for UL power control	Motorola Mobility, Lenovo
R1-1813403	Maintenance for  NR power control	Qualcomm Incorporated
R1-1813477	Remaining issues on UL power control	Ericsson
R1-1814186	Corrections on power scaling for non-codebook based UL transmission in TS38.213	Huawei, HiSilicon
[bookmark: _Toc1677393]Maintenance for URLLC
Focusing on CQI/MCS aspects

R1-1812152	Maintenance of Rel-15 URLLC	Ericsson
R1-1812682	Correction on rate matching in URLLC due to the ambiguity between PDCCH AL8 and AL16	Huawei, HiSilicon

R1-1814033	Summary of 7.1.6 (Maintenance for URLLC)	Ericsson
Decision: The document is noted.

R1-1814032	Maintenance of Rel-15 URLLC	Ericsson
Decision: The draft CR is endorsed with the following update:
· Using the same change marks for all the updates
The updated draft CR is endorsed in R1-1814061 (38.214).
[bookmark: _Toc529013688][bookmark: _Toc1677394]Other
Including Rel-15 UE features

Thursday
R1-1812840	Correction on the groupcast terminology	LG Electronics
Decision: The draft CR is endorsed, and final CR is agreed in R1-1814158 (37.885, CR0003).


Friday
R1-1814211	Chairman's notes of AI 7.1.7	NTT DOCOMO, AT&T
Decision: The document is endorsed with updates, content incorporated below.

R1-1812254	Remaining issues on Rel-15 NR UE features	ZTE
R1-1812293	Views on Remaining Rel-15 UE features	vivo
R1-1812551	Proposal on UE beam correspondence	LG Electronics
R1-1812861	Remaining issues with Rel. 15 NR UE features	AT&T
R1-1812910	Discussions on Rel-15 NR UE feature list	Apple Inc.
R1-1812965	UE Features for Rel-15	Samsung
R1-1813253	Highlights on NR UE feature list	Ericsson
R1-1813304	Remaining issues on Rel-15 NR UE features	NTT DOCOMO, INC.
R1-1813478	SRS power scaling for UL power control	Ericsson
R1-1813562	On selected NR Rel-15 MIMO/beam management UE features	Nokia, Nokia Shanghai Bell
R1-1813563	On selected NR Rel-15 non-MIMO UE features	Nokia, Nokia Shanghai Bell
R1-1813564	On UE features supporting beam management in FR1	Nokia, Nokia Shanghai Bell
R1-1814150	Corrections on power control for Non-codebook based PUSCH	Huawei, HiSilicon

R1-1812340	Remaining Issues in R-15 UE Features	MediaTek Inc.
R1-1813404	NR Features and Capabilities	Qualcomm Incorporated
R1-1812521	Rel-15 UE feature list	Intel Corporation
R1-1812664	Remaining issues on Rel-15 UE features	Huawei, HiSilicon
R1-1813252	NR UE feature list	Ericsson

Possible conclusion
Further clarification for 6-2 and 6-3 is needed.

Possible conclusion
Need of adding new note in 6-11 will be checked in the main session.

Friday proposal:
· Further clarification for 6-2 and 6-3 is needed.
Revisit in RAN1#96

Conclusion
· Proposed component in 6-2, 6-3 in R1-1814229 will be revisited at RAN1#96.
R1-1814229	Remaining Issues on Bandwidth Part Features in R15 NR	MediaTek


R1-1814134 	[draft] LS on beam correspondence related features	AT&T
Agreement: the LS (R1-1814151) is approved with the following changes: 
Actions: 
To RAN:
RAN1 respectfully asks RAN to decide the related feature groups to be mandatory or optional considering the alternatives above. 
Friday
The LS in R1-1814151 is further updated and approved in R1-1814275 by updating HW to HW/HiSi, & Nokia to Nokia/NSB.


Proposal: 
Add the following to 2-4 as a note: 

NOTE: For any value X in component 1, if a UE reports X active TCI state(s), the UE is expected to be configured/activated with X active QCL assumption(s) for any PDSCH and any CORESETs for a given BWP of a serving cell.
 
Objected by (updated on Friday): Huawei, HiSilicon, Nokia, ZTE (There are still multlple interpretations on the agreement), Samsung (the agreement should be captured in a separate LS)


Agreement: 
2-36 is mandatory with capability signalling 
2-40 is optional with capability signalling 
2-41 is optional with capability signalling 
2-43 is optional with capability signalling 

Friday
R1-1814269	Draft LS on maxNumberActiveTCI-PerBWP	NTT DOCOMO	(rev of R1-1814198)

Agreements:
· Update 2-4 as follows by updating the note agreed earlier this week:
For component 1 of FG2-4, if a UE reports X active TCI state(s), the UE it is not expected to be configured/activated with that more than X active QCL type D assumption(s) for any PDSCH and any CORESETs for a given BWP of a serving cell become active for the UE.

R1-1814263	Clarification to Feature Group 2-30	Intel
Agreements:
· Add the following clarification to FG 2-30 that limit the number of SRS resource sets per supported time domain behaviour.
	Maximum number of SRS resource sets across all time domain behaviour (periodic/semi-persistent/aperiodic) reported in 2-30
	Additional constraint on the maximum number of SRS resource sets per supported time domain behaviour (periodic/semi-persistent/aperiodic)

	1
	1

	2
	1

	3
	1

	4
	2

	5
	2

	6
	2

	7
	4

	8
	4



R1-1814212	Rel-15 RAN1 NR UE features	NTT DOCOMO, AT&T
Agreement:
· Update 2-31, column 5, as follows:
1-7 for CSI-RS based BFD/BFR

RAN1 chair's comment w.r.t introducing new UE capability: if there is a consensus in RAN1, it can only be approved if RAN2 provides its green light, otherwise no new UE capability
Supporting companies: Ericsson, Panasonic, NTT DOCOMO, Intel
NO objections from others
After checking, RAN2 is OK

R1-1814277	Rel-15 RAN1 NR UE features	NTT DOCOMO, ATT
Decision: The updated UE features list is agreed.

Note: Huawei has concerns for candidate values in 2-27 due to ambiguity of counting and assumption of normal UE.

R1-1814213	Draft LS on Rel-15 RAN1 NR UE features	NTT DOCOMO, AT&T
which is approved (by updating the attached tdoc #), final LS in R1-1814362


Joint RAN1/RAN4 session (Wednesday evening)

R1-1814133	Chairman's notes on beam correspondence	A&T
Decision: The document is endorsed, content incorporated below.

A joint session between RAN1 and RAN4 has been conducted, with the following session notes:

Questions from RAN4: 
On reference signals:
Question A.1: What assumption for DL RS configuration can be made to ensure that UE uses narrow beams for beam correspondence test?
Question A.2: Is beam correspondence assumed for other channels that what is used in BC test?
Question A.3: Is it possible for UE to accomplish random access procedure if UE does not perform BC?
Question A.4: Can RAN4 assume all UEs can use CSI-RS for UE beam correspondence requirement if TE or network configures it for the UE?
Question A.5: Can SSB be used to configure UE for narrow beams?
Question A.6: Is there an expectance on how fast UE beam refines is expected to settle?
On mandatory/optional 
Question B.1: What input RAN1 needs from RAN4 to decide between mandatory/optional capabilities for beam correspondence?
Question B.2: Whether RAN4 need to define multiple requirements for BC depending on UE performance?


Existing speherical coverage and minimal EIRP requirement should not be touched. 

Alternatives to move forward: 

Alt.1: 
· Beam correspondence is mandatory with capability signalling 
· Do not introduce relaxation on spherical coverage and minimal EIRP
Supported by: Verizon, Nokia, Qualcomm, CMCC, AT&T, Ericsson, Samsung, Docomo, ZTE, Sharp, Sony
Objection: LGE, Intel, OPPO, Apple, HW, VIVO, MTK, 

Alt.2: 
· Beam correspondence is optional with capability signalling 
· Do not introduce relaxation spherical coverage and minimal EIRP
Supported: MTK, LGE, Apple, Intel, VIVO, HW, OPPO
Objected by: Verizon, Nokia, Qualcomm, CMCC, AT&T, Ericsson, Samsung, Docomo, ZTE, Sharp, 

Alt.3: 
· Beam correspondence is mandatory with capability signalling 
· Introduce a new UE capability to indicate whether UE request the relaxation based on existing speherical coverage and minimal EIRP. 
· FFS about the relaxation value(s) in RAN4
Supported: Intel, HW, Apple, vivo, OPPO
Objected by: Verizon, Nokia, Qualcomm, CMCC, AT&T, Ericsson, Samsung, ZTE, Sharp, 

Alt.4: 
· Beam correspondence is mandatory/optional per power class
· PC3 UE is mandated to support beam correspondence with ceratin relaxation
· FFS about the relaxation value(s) in RAN4
· Other PCs are optional.  

Supported: Intel, HW, Apple, VIVO, MTK, OPPO
Objected by: Verizon, Nokia, Qualcomm, CMCC, AT&T, Ericsson, Samsung, ZTE, Sharp, 

Alt.5: 
· Beam correspondence and uplink beam management can not be both optional. 
· UE needs to report to support either beam corresodence (FG 2-20) or uplink beam management (2-30) or both. 
Supported by Apple, HW, OPPO, Intel, 
Objected by: Verizon, Nokia, Qualcomm, CMCC, AT&T, Ericsson, Samsung, ZTE, Sharp, Docomo

	
Agreement: 
1. RAN4 work on core requirements and performance requirements doesn’t depend on the decision of whether beam correspondence is mandatory or optional. 
Conclusion
2. Majority of companies in the session considers the decision of beam correspondence as mandatory or optional can be made before RAN4 finish the potential remaining work. 
a. Intel and Huawei have concern that RAN4 requirement for beam correspondence must be completed before deciding this FG as mandatory or optional. 
b. OPPO, Intel, MTK, LGE have concern that denfinition of beam correspondence is not complete in RAN4. 
i. Note: There are multiple proposals on the definitions which are under RAN4 discussion. 
c. Huawei, Intel, vivo, OPPO and MTK have concern that RAN4 may not compromise to relaxed requirement reflecting different UE implementation.  
d. LGE has concern on the beam correspondence test methodology and requirement on UEs with different Tx and Rx antenna elements
e. Note: it is RAN1 and RAN4’s understanding that this conclusion doesn’t bias to any of 5 alternatives. 


Send an LS to RAN plenary to inform the progress of joint RAN1 and RAN4 session. – (Xiaoyi to prepare a draft)
R1-1814134	[Draft] LS on beam correspondence related features	A&T
Approved in R1-1814275 (see above).
[bookmark: _Toc1677395]NR in Release 16
[bookmark: _Toc529013690][bookmark: _Toc1677396]Study on non-orthogonal multiple access for NR
FS_NR_NOMA; SID in RP-181403. Please refer to the SID for detailed scoping

R1-1813961	TR 38.812 v0.2.0 on Study on Non-Orthogonal Multiple Access (NOMA) for NR	ZTE, Sanechips	(rev of R1-1812171)
Discussion: Nokia suggested adding "and/or" in figure 5.1 - General structure of NOMA transmitter processing
Huawei: Remove "typical" from the title in section 6.1
Decision: The document is  endorsed with the following updates:
· Note: there should be no update to the existing “Introduction” section in this TP w.r.t. the most recent endorsed version
· In Figure 5.1, update “UE/branch specific symbol-level spreading” and/Or “UE/branch specific symbol-level interleaving with or without zero-padding”
· 6.1, title, “Typical rReceivers for NOMA”
· 8.2, “Total of 35 cases, together with the number of UEs to be simulated, are defined in Template 1 to represent “typical” deployments.”
Updated document is endorsed in R1-1814006 as version 0.2.0.

Friday session

Agreements:
Conclusion for the SI:
Non-orthogonal multiple access (NOMA) technology is studied from the aspects of transmitter side processing, receiver complexity, related procedure and performance evaluations. In transmitter side processing, schemes can be characterized by multiple access (MA) signatures. Both schemes supported by Rel-15 and those requiring specification enhancement have been studied. Several types of receivers for NOMA are analyzed and their complexities are estimated. For NOMA related procedure, both synchronous and asynchronous transmissions are studied and evaluated.
Performance evaluations are carried out at both link level and system level. 
Some general observations can be drawn from the simulated/analyzed cases:
· For LLS in mMTC/eMBB/URLLC scenarios with ideal channel estimation, equal SNR, zero TO/FO. and fixed MA signature allocation
· For low TBS (per UE SE is less than 0.15 bps/Hz and total SE is less than 1.8 bps/Hz), as long as the simulation configuration, e.g., reasonable code rate, is appropriate, the performance difference between NOMA schemes/MA signatures is small, even when different receiver types are used. 
· For LLS in some simulated cases (i.e., listing cases) with ideal channel estimation, equal SNR, zero TO/FO and fixed MA signature allocation
· For medium to high TBS (per UE SE is within [0.3, 0.55] bps/Hz, and total SE is less than 3.6 bps/Hz), as long as the simulation configuration, e.g., reasonable code rate, is appropriate, the performance difference between NOMA schemes/MA signatures is small. 
· Results with lower code rate (e.g. LDPC coding rate < 0.5) show better performance than the results with higher code rate (e.g. LDPC coding rate > 0.5). 
· Based simulations of some cases (i.e., listing cases), for LLS with realistic channel estimation, equal SNR distribution, zero TO/FO and fixed MA signature allocation, it is observed that
· Up to [2-4]dB performance degradation is observed compared to ideal channel estimation for mMTC/eMBB scenario.
· Up to [5]dB performance degradation is observed compared to ideal channel estimation for URLLC scenario. 
· Different performance degradation levels may be due to different channel estimation algorithm and DMRS extension methods.
· The lower the SNR operation point is, the larger the performance degradation due to realistic CE can be observed
· Higher number of UEs have larger performance degradation than lower number of UEs under the same channel condition and the same TBS for each individual case.
· Based simulations of some cases (i.e., listing cases) with larger standard deviation of SNR difference, for LLS with realistic channel estimation, equal SNR distribution, zero TO/FO and fixed MA signature allocation, it is observed that as long as the simulation configuration is appropriate, the performance difference between NOMA schemes/MA signatures is small, even when different receiver types are used
· Performance loss of 1.1-3.2 dB can be observed with real channel estimation in multipath, where the losses are greater for the larger number of UEs or with greater SNR variation with for link level simulations in some simulated cases 
· For the case with realistic channel estimation and random selection with potential MA signature collision (timing offset is within [0, 1.5*NCP], non-zero FO, and SNR offset is within +/-3dB)
· When the TBS is small (i.e. 20 bytes), with 6 simultaneous activated UEs, based on the realistic UE detection by using 2-slot transmission time (e.g., 50% overhead for legacy preamble as the RS, without DMRS, preamble and data have the same BW, without assuming guard-band, with the pool size of 48 and 64), there is around 3.5 dB performance loss at 10% BLER, compared to random activation with no DMRS/MA signature collision and timing offset is within [0, 0.5*NCP] and 1-slot transmission. 
· Note: this observation is based on single company’s results
· When the TBS is small (i.e. 20 bytes), 10% BLER cannot be achieved for 4 and 6 UEs, with random selection (DMRS overhead of 2/7 for pool size 24), for both realistic and ideal UE detection, with 1-slot transmission time. 
· When the TBS is small (i.e. 20 bytes), with random activation (with realistic UE detection, DMRS overhead of 2/7 for pool size 24, without DMRS/MA signature collision) of 1-slot transmission, the performance degradation at 10% BLER for 4, 6 and 8 UEs is about 1 dB compared to random activation without timing offset (with realistic UE detection, DMRS overhead of 1/7 for pool size 24, without DMRS/MA signature collision)
· Note: this observation is based on single company’s results


R1-1814289	TP for Conclusion Section of TR of NOMA SI	ZTE
Email approval till Nov 26th – Yifei (ZTE)

Email discussion/approval of remaining critical issues, if any, by Nov 26th – Yifei (ZTE)

Email approval for TPs capturing this meeting’s agreements by Nov 26th – Li (ZTE)
[bookmark: _Toc529013691][bookmark: _Hlk505097836][bookmark: _Toc1677397]Transmitter side signal processing schemes for NOMA
R1-1813962	Summary of AI 7.2.1.1 on transmitter design for NOMA	ZTE
Withdrawn

R1-1812172	Transmitter side designs for NOMA	ZTE, Sanechips
R1-1812187	Discussion on the design of NOMA transmitter	Huawei, HiSilicon
R1-1812270	Comparison of Multi-Branch Transmission Techniques for NOMA	HUGHES Network Systems Ltd
R1-1812294	Discussion on NOMA transmitters	vivo
R1-1812475	NOMA transmission scheme	Intel Corporation
R1-1812552	Transmitter side signal processing schemes for NCMA	LG Electronics
R1-1812609	Discussion on the design of PDMA	CATT
R1-1812734	Considerations on transmitter side designs for NOMA	Sony
R1-1813887	Considerations on NoMA transmitter scheme design	CMCC	(rev of R1-1812875)
R1-1812966	Transmitter side signal processing schemes for NOMA	Samsung
R1-1813108	Considerations for NOMA MA Signature Selection	Sequans Communications
Late submission
R1-1813147	Sparse regular signature design for NOMA	Fraunhofer HHI
R1-1813156	Considerations on NOMA Transmitter	Nokia, Nokia Shanghai Bell
R1-1813211	IDMA-based Multi-layer NOMA Transmission 	InterDigital, Inc.
R1-1813254	TX schemes for NoMA	Ericsson
R1-1813305	Transmitter design for uplink NOMA	NTT DOCOMO, INC.
R1-1813405	Transmitter side signaling processing schemes for NOMA	Qualcomm Incorporated
[bookmark: _Toc529013692][bookmark: _Toc1677398]Receivers for NOMA
R1-1813963	Summary of AI 7.2.1.2 on NOMA Receiver Complexity Analysis	ZTE
Decision: The document is noted.

Discuss further offline using the proposals/observations in R1-1813963 as a starting point – for the ratio of complexity, refine the ranges by considering adding references, and further dividing the ranges into some sub-ranges.

Thursday session

Agreements:
· To capture Figures 1~5 & Table 1 (subject to further update) as in R1-1813963 into the TR
· Discuss further offline how to incorporate the proposals in R1-1813920 & R1-1814076 into updating Figures 1~5 & Table 1
· To also have chip-level receiver as another basis for complexity comparison
· Discuss further offline details


Discuss further offline whether or not to correlate (if so, how) the complexity analysis with the performance for different baseline assumptions
Discuss further offline performance vs. N (# of adjacent REs) tradeoff 

R1-1814156	Summary of NOMA Receiver Complexity Analysis - Thur morning offline	ZTE
Decision: The document is noted.

Agreements:
To add a separate table for MMSE-IRC receiver as the basic receiver complexity analysis, without the variable of NSF respective to the current Table 6.2-1 in the TR (the details of the table are subject to further check till Friday)


In all the figures, to change “src2, N=1” to “src2, basic receiver”, with different color.

Proposal:
· The chip-level MMSE hard IC can be obtained from tuning NSF = 1 in Option 1 MMSE hard IC demodulation weight calculation. 

Observations for receiver complexity to use the framework as in R1-1814156 as a starting point, check later


R1-1813858	Complexity analysis of NOMA receivers	ZTE, Sanechips	(rev of R1-1812173)
R1-1812476	NOMA receiver structure and complexity analysis	Intel Corporation
R1-1812553	Discussion on the receiver types	LG Electronics
R1-1812967	Receivers for NOMA	Samsung
R1-1813157	Receiver considerations for UL NOMA	Nokia, Nokia Shanghai Bell
R1-1813212	Performance Evaluation of NOMA Receivers for IDMA 	InterDigital, Inc.
R1-1813255	NoMA receiver design and complexity	Ericsson
R1-1813870	Receiver for uplink NOMA	NTT DOCOMO, INC.	(rev of R1-1813306)
R1-1814076	Receivers for NOMA	Qualcomm Incorporated	(rev of R1-1813406)
R1-1813518	NOMA Receiver Complexity Analysis	Zhejiang University
R1-1813544	On receiver architecture benchmarks for OMA and NOMA	Orange
R1-1813920	Discussion on the design of NOMA receiver	Huawei, HiSilicon	(rev of R1-1812188)
R1-1814043	NOMA receiver structure and complexity analysis	Intel Corp.
R1-1814315	Discussion on NOMA receivers	CATT	(rev of R1-1812610)
R1-1814350	Receiver summary on NOMA	ZTE
[bookmark: _Toc529013693][bookmark: _Toc1677399]Procedures related to NOMA
R1-1813964	Summary of AI 7.2.1.3 on procedures for NOMA	ZTE
Decision: The document is noted.

Proposals:
· DM-RS enhancement is recommended for NOMA. 
· Capturing the following exemplified design of DM-RS enhancement into TR38.812
· E.g., with larger comb, longer OCC code, different numerologies and quasi-orthogonal sequence via different scrambling IDs or CSs  
· Discuss further offline – particularly to clarify whether to use # of co-scheduled/simultaneously transmitted NOMA UEs or # of configured NOMA UEs using the same resource to make the final recommendation

Thursday session
R1-1814135	NOMA procedure summary under AI 7.2.1.3	ZTE
Decision: The document is noted.

Agreements:
· Companies to provide their DMRS designs (e.g, whether large comb, longer OCC code, …) for LLS in Template 1. The short paragraphs with references are to be captured in the Appendix A.4 of TR 38.812


R1-1812174	Procedures related to NOMA	ZTE, Sanechips
R1-1812189	Discussion on NOMA related procedures	Huawei, HiSilicon
R1-1812295	Discussion on NOMA procedures	vivo
R1-1812402	Considerations on procedures related to NOMA	Fujitsu
R1-1812417	Considerations on NOMA related procedures	NEC
R1-1812477	NOMA related procedure	Intel Corporation
R1-1812554	Discussion on procedures related to NOMA	LG Electronics
R1-1812611	Discussion on NOMA procedures	CATT
R1-1812721	NOMA Procedure Considerations 	Sierra Wireless, S.A.
R1-1812735	Considerations on NOMA related procedures	Sony
R1-1812822	Consideration on NoMA procedure	OPPO
R1-1812876	Considerations on NoMA related procedures	CMCC
R1-1812968	Procedures related consideration to NOMA	Samsung
R1-1813145	On ARQ/HARQ-related procedures for NOMA grant-free random access	Fraunhofer HHI
R1-1813158	Procedures to be considered for NOMA operation	Nokia, Nokia Shanghai Bell
R1-1813213	Discussion on Procedures Related to Non-orthogonal Multiple Access 	InterDigital, Inc.
R1-1813256	Procedures for NoMA	Ericsson
R1-1813307	NOMA related procedures	NTT DOCOMO, INC.
R1-1813345	Discussion on NOMA related procedures	ITRI
R1-1813407	Procedures related to NOMA	Qualcomm Incorporated
R1-1813482	Considerations on random MA signature/resource selection	ETRI
R1-1813499	Discussion on procedures related to NOMA 	KDDI Corporation
R1-1813500	Considerations on Procedures of NOMA Schemes	CAICT
[bookmark: _Toc529013694][bookmark: _Toc1677400]Link and system level performance evaluation for NOMA
R1-1813965	Summary of performance evaluation for NOMA	ZTE
Decision: The document is noted.

Proposals:
· Observation 1: Under the system-level evaluation assumptions as detailed in Tables (to add the references to 3 SLS evaluation tables), relative to the evaluated OFDMA based baseline with MMSE-IRC or advanced receiver, the evaluated NOMA schemes with configured grant can provide significant gain (e.g., ~70% to ~100% gain for mMTC) at target performance metrics in mMTC, URLLC, and eMBB scenarios.
· Note: some evaluation results are associated with ideal assumptions e.g. inter-cell interference matrix

Proposals:
· Observation: 
· For LLS in the simulated cases 6/8/9/21/32/33/34/35 with ideal channel estimation, unequal SNR distribution, and fixed MA signature allocation, as long as the simulation configuration, e.g., reasonable code rate, is appropriate, the performance difference between NOMA schemes/MA signatures is small, even when different receiver types are used
· Performance loss (x dB in one case, & y dB in another case, within the two simulated cases) can be observed with real channel estimation in multipath for link level simulations in the simulated cases of 32 and 33. 

Proposals:
· Relative to low code rate based baseline with advanced receiver, significant gain can be observed from one source for NOMA with configured grant in at least mMTC and eMBB scenarios, while insignificant gain is observed from another source for NOMA with configured grant.


For the proposed TP regarding “Modeling for DMRS collision”, discuss further offline along with summarizing the existing evaluation assumptions and evaluation results – revisit later

Discuss further offline on summarizing evaluation results & observations for both synchronous & asynchronous cases based on existing submissions

Discuss further offline on summarizing evaluation results & observations for random MA signature selection (the two alternatives)

Wednesday session
R1-1814075	NOMA evaluation summary	ZTE
Decision: The document is noted. RAN1 chair: very little progress achieved as only below observations could reach an agreement. 

Agreements: (modified on Thursday as shown)
· Observation: 
· For LLS in the simulated cases 32/33/34/35 with ideal channel estimation, under unequal SNR, and fixed MA signature allocation, as long as the simulation configuration is appropriate, the performance difference between NOMA schemes/MA signatures is small, even when different receiver types are used 
· Performance loss (value or value range in one case, & value or value range in another case, within the two simulated cases) can be observed with real channel estimation in multipath for link level simulations in the simulated cases of 32 and 33. 
· Performance loss of 1.1-3.2 dB can be observed with real channel estimation  in multipath, where the losses are greater for the larger  number of UEs or with greater SNR variation with for link level simulations in the simulated cases of 32 and 33
· Reference can be found in the corresponding tables in R1-1814143

Agreements: (modified on Thursday as shown)
· Observation 1: for mMTC scenario, under the system-level evaluation assumptions as detailed in Table 1 in R1-1814075 R1-1814136, relative to the evaluated OFDM waveform (using configured grant with multiple users in the same time and frequency resources) with MMSE-IRC or advanced receiver, the evaluated NOMA schemes with configured grant (without DMRS collision) can provide the results in Table 1 as in R1-1814075 R1-1814136.
· In some simulated cases in Table 1 as in R1-1814075 R1-1814136, 
· time and frequency resource configuration per UE for the baseline is different from that per UE for evaluated NOMA schemes; 
· Receivers used for the baseline and for the evaluated NOMA schemes are in some cases different and in other cases the same. 
· Resource utilization of simulated NOMA schemes is 3 to 5 times than baseline.
· In some other simulated cases, 
· the time and frequency resource configuration per UE for the baseline is the same as that per UE for the evaluated NOMA scheme
· the same type of receiver is assumed for the baseline and the evaluated NOMA schemes 
· Resource utilization of simulated NOMA schemes is comparable to baseline.
· Different L2S mappings are used.
· In R1-1813900, it assumes ideal assumptions of inter-cell interference covariance matrix (non-block diagonal and genie-known to the receiver). 
· Different baselines, different amount of optimization, and different choice of receiver types are used by companies
· Note: Table 1 in R1-1814075 R1-1814136 may need to be further updated, e.g., by incorporating any missing evaluation results, etc.


R1-1814073	System level simulation results for NOMA	ZTE, Sanechips
Revision of:
R1-1813900	System level simulation results for NOMA	ZTE, Sanechips	(revision of R1-1812175)

Thursday session
R1-1814136	NOMA performance evaluation summary under AI 7.2.1.4	ZTE
Decision: The document is noted.

Agreements:
· Observation: for eMBB scenario, under the system-level evaluation assumptions as detailed in Table 3 in R1-1814136, relative to the evaluated OFDM waveform (using configured grant with multiple users in the same time and frequency resources) with MMSE-IRC or advanced receiver, the evaluated NOMA schemes with configured grant (without DMRS collision) can provide the results in Table 3 as in R1-1814136.
· In some simulated cases in Table 3 as in R1-1814136
· time and frequency resource configuration per UE for the baseline is different from that per UE for evaluated NOMA schemes; 
· Receivers used for the baseline and for the evaluated NOMA schemes are in some cases different and in other cases the same. 
· [Resource utilization of simulated NOMA schemes is 3 to 5 times than baseline].
· In some other simulated cases, 
· the time and frequency resource configuration per UE for the baseline is the same as that per UE for the evaluated NOMA scheme
· the same type of receiver is assumed for the baseline and the evaluated NOMA schemes 
· Resource utilization of simulated NOMA schemes is comparable to baseline.
· Different L2S mappings are used.
· In the corresponding table/column pointing to R1-1813900, it assumes ideal assumptions of inter-cell interference covariance matrix (non-block diagonal and genie-known to the receiver). 
· Different baselines, different amount of optimization, and different choice of receiver types are used by companies
· Note: Table 3 in R1-1814136 may need to be further updated, e.g., by incorporating any missing evaluation results, etc.
· Note: whether PDR vs. PAR metric or/and throughput metric is used for calculating the gain should be reported by companies when updating Table 3.

Agreements:
· Observation: for URLLC scenario, under the system-level evaluation assumptions as detailed in Table 2 in R1-1814136, relative to the evaluated OFDM waveform (using configured grant with multiple users in the same time and frequency resources) with MMSE-IRC or advanced receiver, the evaluated NOMA schemes with configured grant (without DMRS collision) can provide the results in Table 2 as in R1-1814136.
· In some simulated cases in Table 2 as in R1-1814136, 
· time and frequency resource configuration per UE for the baseline is different from that per UE for evaluated NOMA schemes; 
· Receivers used for the baseline and for the evaluated NOMA schemes are in some cases different and in other cases the same. 
· [Resource utilization of simulated NOMA schemes is 3 to 5 times than baseline].
· In some other simulated cases, 
· the time and frequency resource configuration per UE for the baseline is the same as that per UE for the evaluated NOMA scheme
· the same type of receiver is assumed for the baseline and the evaluated NOMA schemes 
· Resource utilization of simulated NOMA schemes is comparable to baseline.
· Different L2S mappings are used.
· In the corresponding table/column pointing to R1-1813900, it assumes ideal assumptions of inter-cell interference covariance matrix (non-block diagonal and genie-known to the receiver). 
· Different baselines, different amount of optimization, and different choice of receiver types are used by companies
· Note: Table 2 in R1-1814136 may need to be further updated, e.g., by incorporating any missing evaluation results, etc.

Proposed observation:
· For case 9 with ideal or realistic channel estimation and timing offset is within [0, 1.5*NCP] (fixed allocation, no MA signature collision, non-zero FO, and SNR offset is within +/-3dB) 
· When the TBS is small (i.e. 20bytes), 12 simultaneous activated UEs can be supported with no significant performance loss at the target BLER, compared to timing offset is within [0, 0.5*NCP].
· Note: this observation is drawn based on a single company’s result
· For case 11 with ideal channel estimation and random selection with potential MA signature collision (timing offset is within [0, 0.5*NCP], non-zero FO, and SNR offset is within +/-3dB) 
· When the TBS is small (i.e. 20bytes), 12 simultaneous activated UEs can be supported with no significant performance loss at the target BLER, compared to random activation with no MA signature collision.
· For case 11 with realistic channel estimation and random selection with potential MA signature collision (timing offset is within [0, 1.5*NCP], non-zero FO, and SNR offset is within +/-3dB)
· When the TBS is small (i.e. 20bytes), with 6 simultaneous activated UEs, based on the realistic UE detection by using 50% RS overhead, with less than 3dB performance loss at the target BLER, compared to random activation with no MA signature collision and timing offset is within [0, 0.5*NCP].

Friday session
Agreements:
· For case 11 with realistic channel estimation and random selection with potential MA signature collision (timing offset is within [0, 1.5*NCP], non-zero FO, and SNR offset is within +/-3dB)
· When the TBS is small (i.e. 20 bytes), with 6 simultaneous activated UEs, based on the realistic UE detection by using 2-slot transmission time (e.g., 50% overhead for legacy preamble as the RS, without DMRS, preamble and data have the same BW, without assuming guard-band, with the pool size of 48 and 64), there is around 3.5 dB performance loss at 10% BLER, compared to random activation with no DMRS/MA signature collision and timing offset is within [0, 0.5*NCP] and 1-slot transmission. 
· Note: this observation is based on single company’s results
· When the TBS is small (i.e. 20 bytes), 10% BLER cannot be achieved for 4 and 6 UEs, with random selection (DMRS overhead of 2/7 for pool size 24), for both realistic and ideal UE detection, with 1-slot transmission time. 
· When the TBS is small (i.e. 20 bytes), with random activation (with realistic UE detection, DMRS overhead of 2/7 for pool size 24, without DMRS/MA signature collision) of 1-slot transmission, the performance degradation at 10% BLER for 4, 6 and 8 UEs is about 1 dB compared to random activation without timing offset (with realistic UE detection, DMRS overhead of 1/7 for pool size 24, without DMRS/MA signature collision)
· Note: this observation is based on single company’s results


R1-1813921	Further discussion on NOMA evaluations	Huawei, HiSilicon	(rev of R1-1812190)
R1-1812296	Evaluations for NOMA	vivo
R1-1812478	Performance evaluation for NOMA	Intel Corporation
R1-1812555	Further LLS evaluation for NOMA	LG Electronics
R1-1812612	Link and system level evaluation results of NOMA	CATT
R1-1812877	Discussion on number of admissible users and performance comparison with LCRS	CMCC
R1-1812969	Performance evaluation for NoMA	Samsung
R1-1813159	System Level evalations for NOCA	Nokia, Nokia Shanghai Bell
R1-1813214	NOMA System Level Evaluation 	InterDigital, Inc.
R1-1813257	Evaluation methodology and metrics for NoMA	Ericsson
R1-1814077	Evaluation results of UL NOMA	NTT DOCOMO, INC.	(rev of R1-1813308)
R1-1814149	Link and system level evaluation for NOMA	Qualcomm Incorporated	(rev of R1-1813408)
R1-1813501	Further simulation results of NOMA schemes	CAICT
R1-1814143	Performance summary of cases 32 through 35	Ericsson
[bookmark: _Toc529013695][bookmark: _Toc1677401]Other
R1-1812176	Additional link-level simulation results for NOMA	ZTE, Sanechips
R1-1812665	LLS evaluations and observations in mMTC	Huawei, HiSilicon
R1-1812666	LLS evaluations and observations in uRLLC	Huawei, HiSilicon
R1-1812667	LLS evaluations and observations in eMBB	Huawei, HiSilicon
R1-1813922	SLS evaluations and observations in mMTC	Huawei, HiSilicon	(rev of R1-1812668)
R1-1813923	SLS evaluations and observations in uRLLC	Huawei, HiSilicon	(rev of R1-1812669)
R1-1813924	SLS evaluations and observations in eMBB	Huawei, HiSilicon	(rev of R1-1812670)
R1-1813148	Discussion on staggered NOMA	Fraunhofer HHI
R1-1813160	Complexity Analysis of MMSE-based Hard IC Receiver	Nokia, Nokia Shanghai Bell
R1-1813161	Complexity Analysis of ESE-based Soft IC Receiver	Nokia, Nokia Shanghai Bell
R1-1813215	Performance Evaluation of NOMA Schemes 	InterDigital, Inc.
R1-1813258	Link level evaluations for MU-MIMO	Ericsson
R1-1813259	Power control inaccuracy modeling for NoMA	Ericsson
R1-1813260	Observations on NOMA traffic models	Ericsson
R1-1813309	Receiver complexity reduction by UE-specific power assignment	NTT DOCOMO, INC.
R1-1813347	On the Benefit of NOMA for Non-Terrestrial Channels	HUGHES Network Systems Ltd, ZTE
R1-1813545	Text proposal on PHY abstraction	Huawei, HiSilicon
R1-1813546	Text proposal on SCMA	Huawei, HiSilicon
R1-1813547	Text proposal on NOMA receivers	Huawei, HiSilicon
R1-1813548	Text proposal on NOMA related procedures	Huawei, HiSilicon
R1-1813598	Link performance of NoMA with non-AWGN interference	Ericsson
R1-1813599	Near-Far impacts on link performance	Ericsson
R1-1813600	DMRS design for NoMA	Ericsson
R1-1813601	MU-MIMO operation in NR with configured grants	Ericsson
R1-1813602	Complexity Analysis of MMSE Based Receivers for NOMA	Ericsson
R1-1813943	NOMA mMTC Link Level Results; Templates 1-3	InterDigital
R1-1813997	Additional NOMA SLS evaluations	Huawei, HiSilicon
R1-1814141	Text proposal on NOMA receiver complexity analysis	Huawei, HiSilicon
R1-1814280	Text proposal on DMRS assumption for NOMA evaluation	Huawei, HiSilicon
R1-1814341	On NOMA mMTC SLS Evaluation	InterDigital Inc.
[bookmark: _Toc529013696][bookmark: _Toc1677402]Study on NR-based Access to Unlicensed Spectrum
FS_NR_unlic; SID in RP-181339. Please refer to the SID for detailed scoping
[bookmark: _Toc529013702]
R1-1813847	"Chairman's notes of AI 7.2.2	 Study on NR-based Access to Unlicensed Spectrum"	Ad-Hoc Chair (Ericsson)
Decision: The document is endorsed, content incorporated below.


R1-1814192	TP proposal for 38.889	Qualcomm Incorporated

Agreement:
Adopt the following text proposal for the Conclusion section of the TR:
------------------------ Start TP -------------------------------------------
This technical report presents the results of a study on the operation of NR in sub 7 GHz unlicensed spectrum (NR-U). Multiple deployment scenarios for NR-U have been identified, including carrier aggregation (CA) with NR, dual connectivity (DC) with LTE or NR, stand-alone (SA), and SA with DL in unlicensed band and UL in licensed band.

The modifications to NR needed to allow it to operate in unlicensed spectrum as a Secondary cell through carrier aggregation, as a PSCell through DC, and as a primary cell in stand-alone deployment are studied and documented. The relevant regulatory requirements have been summarized in section 4. The study concludes that modifying NR to operate in unlicensed spectrum in carrier aggregation (CA) with NR, dual connectivity (DC) with LTE or NR, stand-alone (SA), and SA with DL in unlicensed band and UL in licensed band scenarios is feasible.

When deployed in unlicensed bands, NR-U needs to coexist with other deployments with same or other RATs, and coexistence performance has been evaluated. For the coexistence evaluation, three scenarios (indoor, outdoor scenario 1, and outdoor scenario 2) have been defined, as documented in section 8.

For 5GHz band, where Wi-Fi 802.11ac has been widely deployed, the coexistence evaluation assumes two independent networks (e.g., NR-U+Wi-Fi or Wi-Fi+Wi-Fi) are deployed in the same area, and the fairness criterion is defined as the NR-U network not degrading Wi-Fi 802.11ac network performance when NR-U and Wi-Fi 802.11ac are deployed in the area compared to the case where two Wi-Fi 802.11ac networks are deployed in the area, i.e., the same fairness criterion as used in the LTE LAA studies [31]. 

For 6GHz band (e.g. US 5925 – 7125 MHz, or European 5925 – 6425 MHz, or parts thereof), since both NR-U and Wi-Fi are new systems to be deployed in these bands (band definitions depending on regulations), a technology neutral fairness criterion is required for the coexistence evaluation. Though it is not in the scope of this study to define a fairness criterion with other RATs, a fairness criterion for coexistence has been discussed but no conclusions were reached. For the 6 GHz coexistence evaluation in this study, the assumption of same CCA-ED threshold across technologies is applied as the technology neutral channel access mechanism.

The coexistence evaluations performed during the study item are documented in section 8.3. The 5GHz band coexistence evaluation results are listed in Section 8.3.1. The studies show that when the appropriate channel access schemes, as defined in Section 8.2, are used, it is feasible for NR-U to achieve fair coexistence with Wi-Fi, and for NR-U to coexist with itself, under conditions described in Section 8.3.1.4. The 6GHz band coexistence evaluation results are listed in Section 8.3.2.

Wideband operation in integer multiple of 20MHz is supported in NR-U and channel access can be performed at least in units of 20MHz, at least for band where absence of Wi-Fi cannot be guaranteed. Options to support wideband operation have been identified (Section 7.2.1.1)

[bookmark: _Hlk529558929][bookmark: _Hlk529527873]For LBE mode of operation, it is recommended that NR-U supports single DL/UL switching point operation within a gNB initiated COT, as in LTE-LAA, as well as multiple DL/UL switching points within a gNB initiated COT. It is recommended that Cat 4 channel access is used for gNB or UE to initiate a COT for normal data transmissions, while gNB can use Cat 2 channel access for DRS transmission when DRS satisfies some conditions (Section 7.2.1.3.1). It is recommended that for a switching point gap of up to 16 µs, where the gap accommodates for the transceiver turnaround time, immediate transmission can take place within the same COT. It is recommended that for a gap of more than 16 µs but less than 25 µs, Cat 2 LBT can be used within the same COT. It is also recommended that for the case of a single switching point within a COT, where the switching gap exceeds 25 µs, Cat 2 LBT can be used within the same COT (Section 7.2.1.3.1). Partial slot transmission at the beginning of the gNB or UE initiated COT is identified as beneficial and multiple techniques to support partial slot transmissions have been studied. 

For FBE mode of operation, according to regulation, the channel access of FBE is in unit of fixed frame periods. A Cat 2 LBT is used before each fixed frame period to determine if the fixed frame period can be occupied. Within an occupied fixed frame period, for a gap of up to 16 µs, Cat 1 channel access can be used. For a gap of more than 16 µs in an occupied fixed frame period, Cat 2 LBT should be used.

The enhancements needed for initial access and mobility procedures are captured in Section 7.2.1.3.2. The issue of reduced transmission opportunities due to LBT failure for SS/PBCH block transmission, message 1/2/3/4 transmission in 4-step RACH procedure, RLM/RRM, and paging has been identified, and some enhancements are described. 

For HARQ, benefits of supporting the transmission of all HARQ A/N within the same shared COT as the PDSCH(s), have been identified. Multiple techniques to handle reduced HARQ A/N transmission opportunities due to LBT failure have been identified (Section 7.2.1.3.3). Furthermore, enhancements to UL scheduling, such as scheduling multiple slots for PUSCH(s) using a single UL grant, as is possible for LTE-eLAA, were identified as beneficial.

For configured grant, benefits of enhancing the NR design for NR-U have been identified (Section 7.2.1.3.4). Introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID has been identified as beneficial in removing dependencies of HARQ process information to the timing. The identified enhancements also include introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission, increased flexibility on time domain resource allocation for the configured grant transmissions and supporting retransmissions without explicit UL grant. 

The enhancements identified for physical layer signal and channels are captured in Section 7.2.1.2. For SS/PBCH block transmission in NR-U DRS, it has been identified as beneficial to include CSI-RS and RMSI-CORESET(s) and RMSI-PDSCH(s) in the same contiguous burst when transmission of CSI-RS/RMSI are configured. Optionally OSI and paging can be transmitted in the same DRS if there are available resources. For UL signals/channels, a study on the waveform design to satisfy the Occupied Channel Bandwidth requirement and Power Spectral Density requirements of unlicensed bands was conducted, and it was determined that it is feasible to introduce a block-interlaced waveform for PUCCH and PUSCH for UL as enhancements to existing NR UL waveforms to satisfy the requirements. It has been identified that enhancement of one or more Rel.15 NR PRACH formats is feasible. Several enhancements to SRS design have been identified.

----------------------------------------- End TP --------------------------------------------------
RAN2 and RAN4 parts to be appended to the above TP.


R1-1814312	Text proposal on DRS for NR-U	Huawei, HiSilicon

R1-1814322	[draft] LS on study item completion of NR-U	Qualcomm
Final LS is approved in R1-1814340 with the following modifications:
· Change Section 1 as follows:
[bookmark: _Hlk530141091]RAN1 completed the study on NR-based Access to Unlicensed Spectrum in RAN1 #95. 
[bookmark: _Hlk530141050]The study concludes [1] that it is feasible to modify NR to operate in unlicensed spectrum in carrier aggregation (CA) with a licensed band NR carrier(s) with NR, dual connectivity (DC) with LTE or NR in a licensed band, stand-alone (SA) with DL and UL in unlicensed band, and SA with DL in unlicensed band and UL in licensed band scenarios.
RAN1, as the leading WG for the NR-U SI, sees no issue with proceeding with athe corresponding WI. 
· Change Section 2 as follows:
ACTION: RAN1 respectfully requests RAN to take this informationRAN1 recommendation into account

R1-1814295	TP proposal for 38.889	Qualcomm Incorporated
Endorsed with the last statement in the second paragraph of Section 9 replaced by the following:
The study concludes that it is feasible to modify NR to operate in unlicensed spectrum in carrier aggregation (CA) with a licensed band NR carrier(s), dual connectivity (DC) with LTE or NR in a licensed band, stand-alone (SA) with DL and UL in unlicensed band, and SA with DL in unlicensed band and UL in licensed band.
Friday
R1-1814346	TR 38.889 V0.2.1 Study on NR-based Access to Unlicensed Spectrum	Qualcomm Incorporated
Decision: The document is endorsed.

Friday
Email approval for potential TR update incorporating other WG’s inputs, if any, till Nov 28th – Jing (Qualcomm)
[bookmark: _Toc529364788][bookmark: _Toc1677403]Evaluation results for NR-U operation
Including any remaining simulation assumptions

R1-1812431	Evaluation Results for NR-U	ZTE
R1-1812556	Evaluation results for NR unlicensed operation	LG Electronics
R1-1812659	Evaluation Results for NR-U	Nokia, Nokia Shanghai Bell
R1-1814085	Coexistence evaluation of NR unlicensed bands	Huawei, HiSilicon	(rev of R1-1813902 rev of R1-1812671)
R1-1814074	Evaluation result for NR-U	Samsung	(rev of R1-1813880 rev of R1-1812973)
R1-1814062	NR-U coexistence evaluation results	InterDigital, Inc.	(rev of R1-1813216)
R1-1813409	Coexistence evaluation results for NR unlicensed	Qualcomm Incorporated
R1-1814018	Coexistence evaluation results for NR-U and Wi-Fi	Ericsson	(rev of R1-1813454)
R1-1814195	Evaluation of NR-U – Wi-Fi coexistence in the NR-U Indoor Sub 7GHz topology	Broadcom


R1-1813931	TP for 38.889-020 on Evaluation Results	Qualcomm

R1-1814172	TP for 38.889-020 on Evaluation Results	Qualcomm
R1-1814189	Additional observations on coexistence evaluation results for 6GHz	Huawei, HiSilicon

Agreement:
· Adopt the text proposals in R1-1814172
· Add the following to Section 8.3.1.4 in the TR:
· For the case where an NR-U network coexists with an 802.11ac network in the indoor scenario and a NR-U DL/UL switching gap less than 16 us, and NR-U UL data transmission after the gap with Category 1 channel access without any additional restrictions on duration other than the MCOT limits, one source has shown that there is a degradation to the throughput and VoIP outage performance of 802.11ac, while another source has shown that the throughput and VoIP outage performance of 802.11ac improves, when compared to the case where two 802.11ac networks coexist.
· Adopt the TP in R1-1814189
[bookmark: _Toc529364789][bookmark: _Toc1677404]Frame structure for NR-U operation
Including general numerology aspects, COT structure, potential impact of channel access procedures on frame structure, wideband operation including CA and BWP(s), etc.
R1-1813903	NR numerology and frame structure for unlicensed bands	Huawei, HiSilicon	(rev of R1-1812191)
R1-1812297	Frame structure for NR-U operation	vivo
R1-1812353	Frame Structure for NR-U operation	MediaTek Inc.
R1-1812403	Initial slot with flexible starting positions for NR-U	Fujitsu
R1-1812418	Considerations on frame structure design for NR-U operation	NEC
R1-1812432	Discussion on Frame Structure for NR-U	ZTE
R1-1812479	On the NR-unlicensed frame structure	Intel Corporation
R1-1812557	Frame structure for NR unlicensed operation	LG Electronics
R1-1812697	On the Frame structure and Wideband operation for NR-U	Nokia, Nokia Shanghai Bell
R1-1812736	Considerations on Frame structure for NR unlicensed operations	Sony
R1-1812779	Frame structure for NR-U	Lenovo, Motorola Mobility
R1-1812798	Frame structure for NR-U	OPPO
R1-1812863	Frame structure for NR-U operation	AT&T
R1-1812912	Frame structure and wideband operation in NR-U	Apple Inc.
R1-1812974	Frame structure for NR-U	Samsung
R1-1813072	Discussion on frame structure for NR-U operation	Spreadtrum Communications
R1-1813099	Wideband operation in NR unlicensed	PANASONIC
R1-1813203	Frame structures for NR unlicensed operation	Sharp
R1-1813217	NR-U frame structure design 	InterDigital, Inc.
R1-1813310	Frame structure for NR-U operation	NTT DOCOMO, INC.
R1-1813360	 Frame structure for NR-U	Beijing Xiaomi Mobile Software
R1-1813410	Frame structure for NR-U operation	Qualcomm Incorporated
R1-1814019	Frame Structure for NR-U	Ericsson	(rev of R1-1813455)
R1-1813502	Discussions on frame structure design in NR-U	CAICT
R1-1813532	Frame structure for NR-U operation	WILUS Inc.

R1-1813928	Summary on frame structure for NR-U	LG Electronics

Agreement:
· Confirm the working assumption: Extended CP for SS/PBCH block is not supported for NR-U operation
· Modify the section in the TR to remove references to future confirmation of this statement.


R1-1814000	Summary #2 on frame structure for NR-U	LG Electronics

Agreement:
Adopt the following text proposal for section 7.2.1.2 of the TR
------------------------------------------ Start of Text Proposal ----------------------------------------------
It has been identified that support of different numerology candidates at least has the following specification impacts:
· For PRB-based block-interlace design for 15, 30, and 60 kHz SCS, the following spec impacts have been identified: Number of interlaces and number of PRBs per interlace need to be defined; the resource allocation mechanism needs to be defined; channel estimation aspects need to be considered, such as impact on PRG. In addition to the above impact, for sub-PRB-based block-interlace design for 60 kHz SCS, reference signal design (such as DMRS) needs to be revisited and alternative resource allocation mechanism is needed.
· For NR-U DRS design for 15 and 30 kHz SCS, the SS/PBCH block time domain pattern is already supported in Rel-15. For 60 kHz SCS, there is no SS/PBCH block time domain pattern defined in Rel-15. SS/PBCH block to CORESET configuration tables (38.213 Section 13) need to be defined as well.
· For PRACH design for 15, 30, and 60 kHz SCS, signalling mechanism of RACH configuration indicating PRACH numerology may need modification to support more than two numerologies for PRACH for NR-U.
------------------------------------------- End of Text Proposal ---------------------------------------------

Agreement:
Capture the following in the TR
------------------------------------------ Start of Text Proposal ----------------------------------------------
For wideband operation for both DL and UL,
· Bandwidth larger than 20 MHz can be supported with multiple serving cells.
· NR-U should support that a serving cell can be configured with bandwidth larger than 20 MHz. 
For DL operation, the following options for BWP-based operation within a carrier with bandwidth larger than 20 MHz can be considered.
· Option 1a: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on one or more BWPs
· Option 1b: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on single BWP
· Option 2: Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on a single BWP if CCA is successful at gNB for the whole BWP
· Option 3: Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on parts or whole of single BWP where CCA is successful at gNB
For UL operation, the following options for BWP-based operation within a carrier with bandwidth larger than 20 MHz can be considered.
· Option 1a: Multiple BWPs configured, multiple BWPs activated, transmission of PUSCH on one or more BWPs
· Option 1b: Multiple BWPs configured, multiple BWPs activated, transmission of PUSCH on single BWP
· Option 2: Multiple BWPs can be configured, single BWP activated, UE transmits PUSCH on a single BWP if CCA is successful at UE for the whole BWP
· Option 3: Multiple BWPs can be configured, single BWP activated, UE transmits PUSCH on parts or whole of single BWP where CCA is successful at UE
It is noted that CCA is declared to be successful or not in multiples of 20 MHz.
Detailed design and potential selection from the above options can be further discussed when specifications are developed considering protocol and RF aspects. 
-------------------------------------------- End of Text Proposal ---------------------------------------------

Agreement:
· Adopt the following text proposal for the TR:
------------------------------------------ Start of Text Proposal ----------------------------------------------
It has been identified to be beneficial for the NR-U design to not require the UE to change a granted TBS for a PUSCH transmission depending on the LBT outcome.
The following options have been identified as possible candidate at least for the first PUSCH(s) transmitted in the UL transmission burst.
· Option 1: PUSCH(s) as in Rel-15 NR
· Option 2: Multiple starting positions in one or multiple slot(s) are allowed for PUSCH(s) scheduled by a single UL grant (i.e., not a configured grant) and one of the multiple PUSCH starting positions can be decided depending on LBT outcome. 
It is noted that for above options, the ending position of the PUSCH is fixed as indicated by the UL grant.
It is noted that above options are not mutually exclusive.
-------------------------------------------- End of Text Proposal ---------------------------------------------
· FFS: TBS determination for the transmission and how to capture the options in the TP.
· FFS for signalling details, specification impact, implementation complexity
[bookmark: _Toc529364790][bookmark: _Toc1677405]Potential physical layer channel design  
[bookmark: _Toc1677406]DL Signals and Channels
Including DL data channel, DL control channel, DL RS, Sync channel, etc.

R1-1812192	DL channels and signals in NR unlicensed band	Huawei, HiSilicon
R1-1812298	Discussion on physical DL channel design in unlicensed spectrum	vivo
R1-1812354	DL Signals and Channels for NR-U operation	MediaTek Inc.
R1-1812433	Considerations on DL Reference Signals and Channels Design for NR-U	ZTE
R1-1812480	Enhancements to NR DL signals and channels for unlicensed operation	Intel Corporation
R1-1812558	Physical layer design of DL signals and channels for NR unlicensed operation	LG Electronics
R1-1812696	On DL Signals and Channels for NR-U	Nokia, Nokia Shanghai Bell
R1-1812737	Considerations on DL Signals and Channels channel access for NR unlicensed operations	Sony
R1-1812799	Considerations on DL signals and channels for NR-U	OPPO
R1-1812864	DL signal and channel design for NR-U	AT&T
R1-1812914	On DL signals and channels for NR-U	Apple Inc.
R1-1812975	Downlink signal and channel design for NR-U	Samsung
R1-1813077	Discussion on DRS in NR-U	Spreadtrum Communications
R1-1813100	Signal for detection and COT indication	PANASONIC
R1-1813192	DL channels and signals for NR-U	CableLabs
R1-1813204	DL channels and signals for NR unlicensed operation	Sharp
R1-1813218	On design of downlink signals and channels for NR-U 	InterDigital, Inc.
R1-1813279	DL Physical Channel and Signal Design for NR Unlicensed Operations	CATT
R1-1813311	DL Signals and Channels for NR-U operation	NTT DOCOMO, INC.
R1-1813361	Discussion on DL signals for NR-U	Beijing Xiaomi Mobile Software
R1-1813379	Initial Signal and Power Saving	Charter Communications
R1-1813380	Initial Signal and Coexistence	Charter Communications
R1-1813411	DL signals and channels for NR-U	Qualcomm Incorporated
R1-1813456	On DL signals and channels	Ericsson
R1-1813567	Preamble/initial signal for NR-Unlicensed	Broadcom
R1-1813995	WF on preamble or initial signal for NR-Unlicensed	Broadcom, Cisco, Orange


R1-1812427	Feature lead summary for NR-U DL Signals and Channels	Motorola Mobility, Lenovo

R1-1814035	Feature lead summary for NR-U DL Signals and Channels	Motorola Mobility, Lenovo

Agreement:
· Support of Pattern 1 is recommended for multiplexing of SS/PBCH block(s) and CORESET(s)#0 in NR-U.
· As one element to facilitate a NR-U DRS design without gaps in the time domain, the CORESET#0 configuration(s) and/or Type0-PDCCH common search space configuration(s) may need enhancements compared to NR Rel-15, such as additional time domain configurations of the common search space.
Note: Pattern 1 is understood as CORESET#0 and SS/PBCH block(s) occur in different time instances, and CORESET#0 bandwidth overlaps with the transmission bandwidth of the SS/PBCH block. 
· Adopt the following text proposal to reflect the above
· “Support of Pattern 1 is recommended for multiplexing of SS/PBCH block(s) and CORESET(s)#0 in NR-U, where Pattern 1 is understood as CORESET#0 and SS/PBCH block occur in different time instances, and CORESET#0 bandwidth overlaps with the transmission bandwidth of the SS/PBCH block.
As one element to facilitate a NR-U DRS design without gaps in the time domain, the CORESET#0 configuration(s) and/or Type0-PDCCH common search space configuration(s) may need enhancements compared to NR Rel-15, such as additional time domain configurations of the common search space.”

Agreement:
Adopt the following text for the TR:
The detection of a gNB’s transmission burst by the UE has been studied, and concerns on the UE power consumption required for Tx burst detection e.g. if the UE needs to frequently detect/monitor the PDCCH have been raised. The proposals that have been made by contributions regarding these topics include existing NR signal(s) with potential enhancement(s), a channel such as PDCCH with potential enhancement(s), and the 802.11a/802.11ax preamble with potential enhancement(s); consensus was not achieved on any of these proposals. The detection/decoding reliability of each of the proposals has not been sufficiently evaluated for a complete evaluation of the proposals against each other. The power consumption and detection/decoding complexity of each of the proposals have not been sufficiently evaluated for a complete evaluation of the proposals against each other. The relation of a proposal with C-DRX and/or measurement gap(s) may need further consideration when specifications are being developed.
Agreement:
Adopt the following text for the TR:
Compared to NR Rel-15, it has been identified to be beneficial if the time domain instances in which the UE is expected to receive PDCCH can change dynamically, e.g. by implicit determination related to the gNB’s COT, or explicitly signalled by the gNB.
[bookmark: _Toc1677407]UL Signals and Channels
Including UL data channel, UL control channel, UL RS, PRACH, etc.

R1-1812193	UL PHY channels for NR unlicensed	Huawei, HiSilicon
R1-1812299	Discussion on physical UL channel design in unlicensed spectrum	vivo
R1-1812355	UL Signals and Channels for NR-U operation	MediaTek Inc.
R1-1812404	On UL signals and channels design for NR-U	Fujitsu
R1-1812434	Considerations on UL Reference Signals and Channels Design for NR-U	ZTE
R1-1813863	Enhancements to NR UL signals and channels for unlicensed operation	Intel Corporation	(rev of R1-1812481)
R1-1812522	NR-U UL channels	Panasonic Corporation
R1-1812559	Physical layer design of UL signals and channels for NR unlicensed operation	LG Electronics
R1-1812652	Discussion on configured grants in NR-U	NEC
R1-1812660	On uplink signal and channel structures for NR-U	Nokia, Nokia Shanghai Bell
R1-1812780	UL signals and channels for NR-U	Lenovo, Motorola Mobility
R1-1812800	Considerations on UL signals and channels for NR-U	OPPO
R1-1812915	On UL signals and channels for NR-U	Apple Inc.
R1-1812976	Uplink signal and channel design for NR-U	Samsung
R1-1813061	Discussion on UL signals and channels in NR-U	Spreadtrum Communications
R1-1813205	UL channel and signal design for NR unlicensed operation	Sharp
R1-1813219	Design aspects of NR-U uplink signals and channels 	InterDigital, Inc.
R1-1813280	UL Physical Channel and Signal Design for NR Unlicensed Operations	CATT
R1-1813312	UL Signals and Channels for NR-U operation	NTT DOCOMO, INC.
R1-1813412	UL signals and channels for NR-U	Qualcomm Incorporated
R1-1813457	On UL signals and channels	Ericsson
R1-1813533	UL signals and channels for NR-U operation	WILUS Inc.

R1-1813893	Feature lead summary for UL Signals and Channels	Ericsson

Agreement:
· It has been identified that legacy PUCCH formats PF2 and PF3 are beneficial for NR-U for the scenario of contiguous allocations due to the fact that they may be configured with bandwidth that meets the minimum temporal allowance of 2 MHz (12/6/3 PRBs for 15/30/60 kHz SCS).
· It has been identified that legacy PUCCH formats PF0/1/4 are not well-suited for NR-U for the scenario of contiguous allocations since they support only single PRB.

Agreement:
It may be beneficial to apply restrictions on the use of DFT-s-OFDM in NR-U to avoid significant design efforts specific to operation in unlicensed spectrum.

R1-1814137	Feature lead summary 2 for UL Signals and Channels		Ericsson
The text proposals in Sections 7.1 and 7.2 of R1-1814137 are endorsed for the TR.

Agreement:
It has been identified as beneficial for NR-U to introduce additional flexibility in configuring/triggering SRS compared to NR Rel-15. The following candidate enhancements have been discussed; design details can be further discussed when specifications are developed:
· Additional OFDM symbol locations for an SRS resource within a slot other than the last 6 symbols
· Interlaced waveform
· Additional flexibility in frequency domain configuration

Agreement:
Adopt the following text proposal for Section 7.2.1.2 of TR 38.889:
For carriers with bandwidth larger than 20 MHz, two candidate interlace designs have been identified:
-	Alt-1: Same interlace spacing for all interlaces regardless of carrier BW. This alternative uses Point A as a reference for the interlace definition
-	Alt-2: Interlacing defined on a sub-band (20 MHz) basis. (Note: Possible interlace spacing discontinuity at edges of sub-band).
Additional candidates have been identified, but consensus has not been achieved, e.g., (1) for carriers with bandwidth larger than 20 MHz, retain the same number of PRBs per interlace (N) for all interlaces regardless of carrier BW; (2) Partial interlace allocation. Detailed design can be further discussed when specifications are developed taking RF aspects into account.
[bookmark: _Toc529364791][bookmark: _Toc1677408]Potential physical layer procedures 
[bookmark: _Toc1677409]Channel access procedures
R1-1812194	Coexistence and channel access for NR unlicensed band operations	Huawei, HiSilicon
R1-1812300	Discussion on the channel access procedures	vivo
R1-1812356	Channel access procedure in NR-U	MediaTek Inc.
R1-1812405	On channel access procedure for NR-U	Fujitsu
R1-1812425	Extensions for Channel Access Procedures	Motorola Mobility, Lenovo
R1-1812435	Discussion on Channel Access Mechanism for NR-U	ZTE
R1-1812482	Enhancements to channel access mechanism for NR-unlicensed	Intel Corporation
R1-1812560	Channel access procedure for NR unlicensed operation	LG Electronics
R1-1812661	Channel access and co-existence for NR-U operation	Nokia, Nokia Shanghai Bell
R1-1812718	Receiver assisted channel access procedure in NR-U	TCL Communication Ltd.
R1-1812738	Considerations on channel access for NR unlicensed operations	Sony
R1-1812801	Channel access procedures for NR-U	OPPO
R1-1812865	Channel access procedure enhancements for NR-U	AT&T
R1-1812913	Channel access procedures for NR-U	Apple Inc.
R1-1812977	Channel access procedure for NR-U	Samsung
R1-1813206	Channel access procedures for NR unlicensed operation	Sharp
R1-1813220	Channel access procedure and coexistence in NR-U 	InterDigital, Inc.
R1-1813281	Channel Access Procedures for NR Unlicensed Operations	CATT
R1-1813313	Channel access procedures for NR-U operation	NTT DOCOMO, INC.
R1-1813381	Channel access for UL Transmissions	Charter Communications
R1-1813413	Channel access procedure for NR-U	Qualcomm Incorporated
R1-1813458	Channel access mechanisms for NR-U	Ericsson
R1-1813496	Channel access procedure in NR-U	ASUSTEK COMPUTER (SHANGHAI)
R1-1813534	Channel access procedures for NR-U operation	WILUS Inc.
R1-1813565	Proposals for channel access procedures for NR-Unlicensed	Broadcom
R1-1813996	Channel access proposals for NR-Unlicensed	Broadcom
R1-1814020	Channel access mechanisms for NR-U	Ericsson
R1-1814138	Channel access proposals for NR-Unlicensed	Broadcom

R1-1813994	Feature Lead’s Summary on Channel Access Procedures	Nokia, Nokia Shanghai Bell

Agreement:
· For initiation of a COT by the gNB (operating as an LBE device), following LBT schemes are used (the table below, see also possible exception in the Note, to be discussed later)
	Channels / signals initiating the COT
	Cat 2 LBT
	Cat 4 LBT

	DL
	DRS alone or multiplexed with non-unicast data (e.g. OSI, paging, RAR) 
	when the DRS duty cycle <= 1/20, and the total duration is up to 1 ms:
25 us Cat 2 LBT is used (as in LAA)
	When DRS duty cycle is > 1/20, or 
total duration > 1 ms, 


	
	DRS multiplexed with unicast data 
	N/A except for the cases discussed in the Note below
	Channel access priority class is selected according to the multiplexed data


	
	PDCCH and PDSCH
	N/A except for the cases discussed in the Note below
	Channel access priority class is selected according to the multiplexed data



· To be captured into the TR:
· Note: Applicability of an LBT scheme other than Cat 4 for control messages related to initial/random access, mobility, paging, reference signals -only, and PDCCH-only transmissions, e.g. “RACH message 4”, handover command, GC-PDCCH, or short message paging transmitted either alone or when multiplexed with DRS have been discussed. 
· Further discuss in the work item the aspects related to the note 

Agreement:
· At least for the case where a DL burst follows a UL burst within a gNB-initiated COT and there is no gap larger than 25 us between any two transmissions in the COT, the rules defined below apply for the DL burst following a UL burst:
	Cat 1 Immediate transmission 
	Cat 2 LBT

	When the gap from the end of the scheduled UL transmission to the beginning of the DL burst is up to 16 sec
	When the gap from the end of the scheduled UL transmission to the beginning of the DL burst is larger than 16 sec but not more than 25 us 


Note: a DL burst is defined as a set of transmissions from a given gNB having no gaps or gaps of no more than 16 us. Transmissions from a gNB having a gap of more than 16 us are considered as separate DL bursts.
· FFS: The case where the gap between a DL and UL transmission may be larger than 25 us

Agreement:
· Within a gNB-initiated COT, an UL burst for a UE consisting of one or more of PUSCH, PUCCH, PRACH, and SRS follows the rules defined below:
	Cat 1 Immediate transmission 
	Cat 2 LBT
	Cat 4 LBT

	When the gap from the end of the DL transmission to the beginning of the UL burst is not more than 16 sec
Note: Maximum limits of the duration of the UL burst other than those already derived from MCOT duration limits should be further discussed when specifications are developed.
	For any of the following cases:
· When the gap between any two successive scheduled/granted transmissions in the COT is not greater than 25 sec
· For the case where a UL transmission in the gNB initiated COT is not followed by a DL transmission in the same COT
· Note: the duration from the start of the first transmission within the channel occupancy until the end of the last transmission in the same channel occupancy shall not exceed 20 ms.
	N/A


Note: An UL burst is defined as a set of transmissions from a given UE having no gaps or gaps of no more than 16 us. Transmissions from a UE having a gap of more than 16 us are considered as separate UL bursts.
· Note: the number of LBT attempts within a COT should be discussed further during the WI.


Agreement:
· For initiation of a COT by the UE, following LBT schemes are used 
	Channels / signals initiating the COT
	Cat 2 LBT
	Cat 4 LBT

	UL
	PUSCH (including at least UL-SCH with user plane data)
	N/A except for the cases discussed in Note 2 below
	Channel access priority class is selected according to the data

	
	SRS-only
	N/A
	Cat4 with lowest channel access priority class value (as in LTE eLAA)

	
	RACH -only
	(see Note 2)
	Cat4 with lowest channel access priority class value

	
	PUCCH -only
	(see Note 2)
	Cat4 with lowest channel access priority class value



Note 1: If the COT includes multiple signals/channels with different channel access categories / priority classes, the highest channel access priority class value and highest channel access category among the channel access priority classes and channel access categories corresponding to the multiple signals/channels applies.
Note 2: Applicability of an LBT scheme other than Cat 4 for the following signals / channels have been discussed. 
· UL control information including UCI only on PUSCH, e.g.: 
· HARQ-ACK
· Scheduling Request
· Channel State Information
· Random Access
· Further discuss the aspects related to Note 2 in the work item

R1-1814176	Feature Lead’s Summary on Offline Discussion for Channel Access Procedures	Nokia, Nokia Shanghai Bell

Agreement:
Adopt the following text for the TR:
· Means to reduce or mitigate the impact of interference e.g. from hidden nodes with UE assistance have been studied. Possible mechanisms include at least:
· Enhancements to L1 measurement and reporting of interference observed by a UE 
· Handshaking procedures between transmitter and the receiver
· Further consideration is required regarding the detailed solutions and their benefits for mitigation of impact of interference on NR-U when the specifications are to be developed.

Agreement:
Adopt the following text for the TR:
· Means to facilitate spatial reuse, or frequency reuse 1 operation of NR-U have been studied. Possible mechanisms include at least:
· alignment of starting points for transmission (and consequently time instances for at least the last CCA)
· exchange and coordination of LBT related parameters amongst different NR-U gNBs or UEs
· means to determine whether interference originates from other NR-U nodes
· Enhancements to L1 measurement and reporting of interference observed by a UE
· adjustment of energy/signal detection thresholds
· Further consideration is required regarding the detailed solutions and their benefits for facilitating spatial reuse in NR-U when the specifications are to be developed, taking into account regulations.

Agreement:
Adopt the following text for the TR:
“Channel access mechanisms for beamformed transmissions have been studied. It has been identified that omni-directional LBT should be supported. 

Using directional LBT for beamformed transmissions, i.e. LBT performed in the direction of the transmitted beam has also been studied.
Further consideration is required regarding directional LBT and its benefits for beamformed transmissions when the specifications are to be developed, taking into account regulations and fair co-existence with other technologies.”

Agreement:
Capture the following in the TR:
For FBE:
· gNB acquires COT with Cat2 immediately prior to the fixed frame period
· within the gNB acquired COT, if a gap is <= 16 us, Cat 1 can be used by the gNB and associated UEs
· within the gNB acquired COT, if a gap is > 16 us, Cat 2 should be used by the gNB and associated UEs
· Note: This is intended to be aligned with any regulations for FBE operation
[bookmark: _Toc1677410]Initial access and mobility
R1-1812195	Initial access in NR unlicensed	Huawei, HiSilicon
R1-1812301	Discussion on initial access for NR-U	vivo
R1-1812357	Initial access procedure in NR-U	MediaTek Inc.
R1-1812426	Initial Access and Diversity in RACH transmissions	Motorola Mobility, Lenovo
R1-1812436	Discussion on Initial Access and Mobility for NR-U	ZTE
R1-1812483	Enhancements to initial access and mobility for NR-unlicensed	Intel Corporation
R1-1812523	PRACH resource enhancement	Panasonic Corporation
R1-1812561	Initial access and mobility for NR unlicensed operation	LG Electronics
R1-1812698	On Initial Access and Mobility	Nokia, Nokia Shanghai Bell
R1-1812720	On Paging and RACH enhancements for NR-U	TCL Communication Ltd.
R1-1812739	Considerations on initial access and mobility for NR unlicensed operations	Sony
R1-1812802	Initial access and mobility for NR-U	OPPO
R1-1812866	Initial access and mobility for NR-U	AT&T
R1-1812978	Initial access and mobility procedure for NR-U	Samsung
R1-1813078	Discussion on initial access in NR-U	Spreadtrum Communications
R1-1813221	Discussion on Procedures for Initial Access and Mobility in NR-U 	InterDigital, Inc.
R1-1813282	Initial Access and Mobility for NR Unlicensed Operations	CATT
R1-1813314	Initial access and mobility for NR-U operation	NTT DOCOMO, INC.
R1-1813342	Handle of performing power ramping operation for the preamble retransmission	ITRI
R1-1813363	SSB transmission in NRU initial access	Beijing Xiaomi Mobile Software
R1-1813377	Paging Enhancements for NR-U	Charter Communications
R1-1813414	Initial access and mobility for NR-U	Qualcomm Incorporated
R1-1813459	On initial access, RRM, mobility and RLM	Ericsson
R1-1813535	Discussion on initial access for NR-U operation	WILUS Inc.
R1-1813579	Discussion on Initial access for NR-U	KT Corp.
R1-1813907	TP for 38.889 initial access and mobility	Charter Communications


R1-1813906	Feature lead summary #1 of initial access and mobility	Charter Communications

Agreement:
· It is considered beneficial to enhance paging opportunities using one or more of the following mechanisms:
· Increased time-domain paging occasions or paging monitoring occasions
· This can enable additional paging occasions outside of DRS 
· Note: Parts or all of the above enhancement may fall under RAN2 purview and may not require any further study in RAN1

Agreement: 
· It is considered beneficial to report a metric to represent channel occupancy or medium contention in addition to RSSI.
· The exact definition of the metric(s) is left for the WI
· Note: The above is a confirmation of RAN2’s recommendation for the same

Agreement:
· For RLM, the following recommendations are considered beneficial for further design in the WI:
· Identifying a set of RLM-RS, e.g., DRS, SS/PBCH blocks, CSI-RS
· Transmission of the RS in a COT may be subject to LBT
· Identifying which set(s) of RLM-RS are used for in-sync and out-of-sync evaluations
· For example, determining which RLM-RS within or outside the DMTC for RLM can be utilized for in-sync and out-of-sync evaluations
· Potential definition of a metric, e.g., Rel-15 out-of-sync indication or new metric, to accurately identify instances of unsuccessful detection of RLM-RS. Whether/how to report such a metric to higher layers is to be further studied. 

Agreement:
It is considered beneficial for the time-domain measurement windows for RRM measurements and RLM to be different.
[bookmark: _Toc1677411]Potential HARQ enhancements
R1-1812196	HARQ enhancement in NR unlicensed	Huawei, HiSilicon
R1-1812302	Discussion on HARQ operation for NR-U	vivo
R1-1812358	Enhancements on HARQ for NR-U operation	MediaTek Inc.
R1-1812406	HARQ enhancements for NR-U	Fujitsu
R1-1812437	Discussion on Scheduling and HARQ for NR-U	ZTE
R1-1812484	Enhancements to HARQ for NR-unlicensed	Intel Corporation
R1-1812562	HARQ procedure for NR unlicensed operation	LG Electronics
R1-1812662	HARQ scheduling and feedback enhancements for NR-U	Nokia, Nokia Shanghai Bell
R1-1812740	Considerations on HARQ enhancements for NR unlicensed operations	Sony
R1-1812781	HARQ-ACK enhancement for NR-U	Lenovo, Motorola Mobility
R1-1812803	HARQ enhancements for NR-U	OPPO
R1-1812867	Potential HARQ enhancements for NR-U	AT&T
R1-1812898	Potential HARQ enhancements for NR-U	Panasonic Corporation
R1-1812979	HARQ enhancements for NR-U	Samsung
R1-1813070	Discussion on HARQ enhancements in NR-U	Spreadtrum Communications
R1-1813207	HARQ enhancement for NR unlicensed operation	Sharp
R1-1813222	HARQ enhancements for NRU 	InterDigital, Inc.
R1-1813315	HARQ enhancements for NR-U	NTT DOCOMO, INC.
R1-1813365	HARQ enhancement for NR-U	Beijing Xiaomi Mobile Software
R1-1813415	Potential HARQ enhancements for NR-U	Qualcomm Incorporated
R1-1813460	Potential HARQ enhancements for NR-U	Ericsson
R1-1813503	Discussions on HARQ enhancement for NR-U	CAICT
R1-1813580	Discussion on HARQ enhancements for NR-U	KT Corp.

R1-1813981	Feature lead summary of HARQ enhancement in NR-U	Huawei, HiSilicon

Agreement:
Introduce signaling a value of the PDSCH-to-HARQ-timing-indicator in the DCI scheduling the PDSCH that tells the UE that the timing and resource for HARQ-ACK feedback for the corresponding PDSCH will be determined later.

Agreement:
It is beneficial to be able to support transmissions (e.g. CSI reporting or SRS, or other PUSCH, or CSI-RS, or other PDSCH) in the time between one DL data transmission for a UE and the corresponding UL transmission of DL HARQ feedback for the same UE within a shared COT.
· Potential enhancements for such type of operation, e.g. by possibly pre-configured or pre-determined uplink transmissions for reducing signaling overhead for these transmissions, may be beneficial.

Agreement:
Capture the table below in the TR for describing the potential solutions to allow cross-COT HARQ-ACK feedback and multiple opportunities for HARQ-ACK feedback.

	
	Cross-COT HARQ-ACK feedback
	Multiple opportunities for HARQ-ACK feedback

	Alt1: gNB requests/triggers feedback for PDSCH from earlier COT(s) or additional reporting of earlier HARQ feedback, where the exact HARQ feedback timing and resource is provided to the UE in another DCI (in the same or in another COT)
	Alt1a: request/trigger reporting of HARQ feedback for earlier COT(s) or additional reporting of earlier HARQ feedback without explicit signaling of HARQ process ID, possibly along with other HARQ feedback reports (e.g. for the current COT)

Alt1b: request/trigger reporting for a set of HARQ processes, either for all configured HARQ processes (e.g. group feedback), or for a set of HARQ process IDs or HARQ process ID groups

	Alt2: UE is configured/allowed to report HARQ feedback for PDSCH from earlier COT(s) without an explicit request/trigger 
	UE autonomously reports UCI with additional information about HARQ processes - e.g. corresponding to PDSCH from earlier COT(s) - that are reported in PUSCH [or PUCCH] along with the HARQ-ACK feedback.

	Alt3: gNB requests feedback outside the COT by PDSCH-to-HARQ-timing-indicator in the DCI scheduling the PDSCH
	The UE will attempt reporting at the indicated time and resource (e.g. in a UE-initiated channel occupancy), even if the PDSCH-to-HARQ-timing-indicator indicates a slot that falls outside the gNB-initiated COT.
	Not a solution if PDSCH-to-HARQ-timing-indicator can only indicate a single value

	Alt4: preconfigured/pre-indicated multiple opportunities in frequency domain in different LBT subbands
	Possible if this is combined with Alt1 or Alt2 or Alt3
	Possible for indicating multiple candidate PUCCH or PUSCH carrying HARQ-ACK feedback

	Alt5: preconfigured/pre-indicated multiple opportunities in time domain
	The UE will attempt reporting at the preconfigured/pre-indicated times and resources (e.g. in a UE-initiated channel occupancy)
	Alt5a: Multiple candidate opportunities by providing multiple timings in PDSCH-to-HARQ-timing-indicator and/or other DCI fields

Alt5b: Multiple candidate slots in a window with size configured by RRC. There could be some activation/deactivation by DCI




Agreement:
The previous agreement on multi-TTI scheduling implies that NR-U should at least support scheduling multiple TBs with different HARQ process IDs in multiple slots using a single UL grant

Agreement:
In case of CBG-based HARQ and LBT category 4, enhancements for defining how to adjust the contention window size (CWS) based on TB-level HARQ-ACK and CBG-level HARQ-ACK would be beneficial.

R1-1814146	Feature lead summary of HARQ enhancement in NR-U	Huawei, HiSilicon

Agreement:
Capture the following in the TR:
· [bookmark: _Hlk530139794]A possible enhancement for dynamic HARQ codebook is to support a larger DAI field to accommodate for possibly missing more than 4 PDSCH transmissions, which is more likely to occur on unlicensed spectrum
· Enhancements are necessary for aligning the dynamic HARQ codebook between UE and gNB
· [bookmark: OLE_LINK7]Alt. 1 allows triggering/requesting a report for missed or unreported HARQ-ACK feedback in case of LBT failure for PUCCH/PUSCH transmission, or in case of PUCCH/PUSCH detection failure at gNB, or in case of PDCCH detection failure at UE, or in case of HARQ-ACK feedback pending from earlier COT(s)
· Alt. 2 allows reporting unreported HARQ-ACK feedback in case of LBT failure for PUCCH/PUSCH transmission, or in case of HARQ-ACK feedback pending from earlier COT(s)
[bookmark: _Toc1677412]Potential enhancements to configured grants
R1-1812197	Transmission with configured grant in NR unlicensed band	Huawei, HiSilicon
R1-1812303	Discussion on the enhancements to configured grants	vivo
R1-1812359	Discussion on NR-U Configured Grant	MediaTek Inc.
R1-1812438	Discussion on Configured Grant for NR-U	ZTE
R1-1812485	Enhancements to configured grants for NR-unlicensed	Intel Corporation
R1-1812563	Discussion on configured grant for NR unlicensed operation	LG Electronics
R1-1812653	Discussion on UL Signals and Channels in NR-U	NEC
R1-1812691	On support of UL transmission with configured grants in NR-U	Nokia, Nokia Shanghai Bell
R1-1812717	Discussion on multiplexing configured grants in NR-U	TCL Communication Ltd.
R1-1812741	Considerations on potential enhancements to NR-U configured grant	Sony
R1-1812804	Considerations on configured grant for NR-U	OPPO
R1-1812980	Enhancements on configured grant for NR-U	Samsung
R1-1813080	Consideration on configured grant transmission in NR-U operation	Spreadtrum Communications
R1-1813208	Potential enhancements to configured scheduling for NR unlicensed operation	Sharp
R1-1813223	Configured grant enhancements in NR-U 	InterDigital, Inc.
R1-1813378	UL BWP Management in NR-U	Charter Communications
R1-1813416	Potential enhancements to configured grants for NR-U	Qualcomm Incorporated
R1-1813461	Configured UL grant for NR-U	Ericsson
R1-1813597	Potential Enhancements to Configured Grants	Convida Wireless

R1-1813886	Summary of Potential Enhancement to Configured Grants	Intel

Agreement:
Adopt the following TP for the TR:
As for potential solutions to providing flexibility on time domain resource allocation, bitmap based approach and NR Rel-15 based time domain resource allocation approach, which includes {periodicity, offset in the frame, start symbol and length of PUSCH and K-repetition signaling}, are identified as potential candidates. Additional aspects such as finer granularity of resource allocation, and multiple resources within a period may be considered for enhancing flexibility on time domain resource allocation.

Agreement:
It was identified that CBG based retransmissions for configured grant based transmissions is beneficial. Details on which CBG related control information is transmitted as part of DFI and UCI, and how such control information is conveyed through DFI and UCI can be determined when standards are developed.

Agreement:
It was identified that collision avoidance between configured grant and scheduled grant based transmission can be achieved by management of starting point of the transmission for configured grant and scheduled grant based transmission. Further details on the management of the starting point of the transmission can be determined when standards are developed.

Agreement:
It was identified that the resources utilized by the UCI, and multiplexing of UCI and data information of PUSCH require consideration of DMRS placement and starting and ending symbols of the configured grant based transmissions. Details on multiplexing UCI and data information of configured grant PUSCH can be determined when standards are developed.

R1-1814121	Summary of offline discussions configured grants for NR-U	Intel

Agreement:
Adopt the following text for the TR:
· Additional information fields can be considered to be included in the UCI, e.g. UE-ID, COT sharing information, PUSCH duration, etc.
· It was identified that it is problematic for the UE to assume ACK in absence of reception of feedback, which may include explicit feedback or feedback in the form of uplink grants. It was additionally identified that assuming NACK upon timer expiration can be a candidate solution to avoid LBT impact on reception of feedback. It was also identified that possible conflicts, with respect to NDI and RNTI for the same HARQ process, between configured grant transmission and scheduled grant transmission may have to be addressed. Details can be determined when specification are developed.

Agreement:
Adopt the following text proposal to the TR:
· It was identified that sharing resources with gNB within COT(s) that is acquired by UE(s) as part of configured grant based transmissions should be supported. It was also identified that allowing configured grant based transmissions within a gNB acquired COT should be supported. Details of identification of situations when COT(s) sharing is possible and the details of potential resource sharing mechanisms and rules can be determined when specifications are developed.
[bookmark: _Toc1677413]Other
R1-1812692	On Maximum TX Power for UL Interlace Structures	Nokia, Nokia Shanghai Bell
[bookmark: _Toc529364792][bookmark: _Toc1677414]Other
R1-1812304	Discussion on sub-PRB interlace structure	vivo
R1-1812672	Spectrum utilization in unlicensed bands	Huawei, HiSilicon
R1-1812673	Performance evaluation of initial signals	Huawei, HiSilicon
R1-1812674	Inband leakage and blocking in wideband operation	Huawei, HiSilicon
R1-1812719	Wideband carrier usage for NR-U	TCL Communication Ltd.
R1-1814021	On the use of a preamble for NR-U	Ericsson	(rev of R1-1813882 rev of R1-1813462)
R1-1813463	On interlace design for NR-U uplink	Ericsson)
R1-1813464	On SRS design for unlicensed operation	Ericsson
R1-1813541	On Preambles for NR-U	Nokia, Nokia Shanghai Bell
[bookmark: _Toc1677415]Study on Integrated Access and Backhaul for NR
FS_NR_IAB; SID in RP_181349. Please refer to the SID for detailed scoping

R1-1812858	TR38.874, Version 0.6.0	AT&T, KDDI, Qualcomm, Samsung
R1-1813864	Updated text proposals to TR38.874, Version 0.6.2	AT&T, KDDI, Qualcomm, Samsung
Decision: The document is endorsed.
[bookmark: _Toc529013703][bookmark: _Toc1677416]Enhancements to support NR backhaul links
R1-1813975	Summary of 7.2.3.1 Enhancements to support NR backhaul links	AT&T
Decision: The document is noted.

Agreements:
· [bookmark: _Hlk529810053]In an NSA deployment (from an access UE perspective): 
· When the IAB node MT performs initial access on the NR carrier, it follows the same Stage 1 initial access as in SA deployments (from an access UE perspective).
· The SSB/RMSI periodicity assumed by the MTs for initial access may be longer than 20ms assumed by Rel-15 UEs, e.g., 40ms, 80ms, 160ms, etc.
· Note: one value is to be finalized during WI phase
· Note: This implies that the candidate parent IAB nodes/donors must support both NSA functionality for the UE and SA functionality for the MT on the NR carrier 
· When IAB node MT performs initial access on a LTE carrier, Stage 2 solutions can be used for inter-IAB node discovery and measurement by the MT on the NR carrier.
· Details of signalling for IAB node initial access and Stage 2 inter-IAB node discovery and measurement, including SMTC/CSI-RS/RACH configurations and RMSI enhancements, as well as for coordination across IAB nodes are to be further considered in the WI stage.

Agreements:
· Enhancements to Beam Failure Recovery and Radio Link Failure procedures are beneficial and should be supported for NR IAB, including:
· Enhancements to support interaction between Beam Recovery Procedure and RLF particularly beam failure recovery success indication and RLF 
· Enhancements to existing beam management procedures for faster beam reporting/switching/coordination/recovery between active and backup/candidate beams
· Details of the signalling and procedures are to be further considered in the WI stage and may rely on solutions developed in other WIs (i.e. Rel-16 MIMO enhancements for BFR/RLF procedures)
· Solutions to avoid RLF at a child IAB node due to parent backhaul link failure should be supported
· Details of the signalling and procedures are to be further considered in the WI stage

Conclusion:
· Although support of up to 1024QAM is beneficial for backhaul links, it is not deemed essential for Rel-16 IAB operation from RAN1 perspective

Agreements:
· Capture the following observation in the TR: With the assumption of a <=3us timing requirement across IAB nodes within overlapping coverage, TA-based OTA synchronization can support a multi-hop IAB network (up to 5 hops) for FR2. TA-based OTA synchronization may not be sufficient to support multiple hops in FR1.
· Capture the following observation in the TR: In addition to OTA synchronization, other techniques such as GNSS and PTP, can be used to achieve synchronization across IAB nodes. 

Agreements:
· For Case 7, the following solution is compatible with Rel. 15 UEs: Introduce “effective” negative TA, and TDM between child IAB nodes/Rel-16 UEs which support the new TA values and child IAB nodes/UEs which do not support the new TA values
· Details of required TA enhancements and signalling between parent and child IAB nodes to achieve timing alignment are to be further considered in the WI stage
Agreement:
· The use of Case 6, if supported, at the IAB node should be under control of the parent or network
Agreements:
Capture the following in the TR:
Case#7 
To enable alignment between DL and UL reception within the IAB node the following solutions have been identified: 
· Alt 1: Introduce negative initial time alignment (TA) for IAB nodes, to be applied to child nodes of the IAB node applying case #7 timing
· Alt 2: Apply a positive TA that enables symbol alignment, but not slot alignment, between the DL reception and the UL reception at the IAB node
· Alt. 3: Signalling of a relative offset w.r.t the most recent TA value, to be applied to child nodes of the IAB node applying case #7 timing to achieve an effective negative TA

Agreements:
Case#6, if supported:
To enable alignment of DL transmissions among IAB nodes:
· Alt. 1: The IAB node may need to carry out parallel (always time multiplexed) case #1 and case #6 uplink transmissions
· Alt 2: Signalling between the parent and IAB node of the time difference of the DL Tx and UL Rx timing at the parent node in order to correct potential misalignment of the DL Tx timing at the child node:
· The child IAB node compares the corresponding difference of its own DL Tx timing and BH Rx timing; if the signalled difference of the parent node is larger than measured at the child node, the child node advances its TX timing, if smaller the TX timing is delayed. 
· Note: Alt 1 & Alt 2 may require maintenance of separate Rx timings at the parent node for Case 6 UL transmissions from different child nodes

Thursday session
R1-1814127	Summary of 7.2.3.1 Enhancements to support NR backhaul links	AT&T
Decision: The document is noted.

Agreements:
· MT-to-DU, MT-to-MT and DU-to-DU, and DU-to-MT CLI measurements and required measurement coordination/configuration should be supported including the following aspects:
· CLI measurements can be made based on existing RS (e.g. CSI-RS/SRS/DMRS)
· Enhancements to RS configuration for CLI measurements and transmission timing can be considered in the WI phase
· Rely on solutions developed in the CLI WI as a baseline and enhance if needed for IAB-specific aspects:
· Time/frequency resource configuration for measurements across multiple hops 
· Inter IAB-node Tx/Rx beam sweeping and selection
· Taking DU/MT power control into account in the CLI measurements

Agreements:
· Semi-static configuration should be supported for IAB node DU resources 
· Dynamic indication (L1 signalling) to an IAB node of the availability of soft resources for an IAB node DU is supported
· Existing Rel.15 L1 signalling methods are the baseline for the WI phase
· Potential enhancements (e.g. new slot formats), rules for DU/MT behaviour in case of conflicts across multiple hops, and processing time constraints at the IAB node are to be further considered in the WI stage.

Agreements: Capture the following in the TR:
In the tables below: 
· “MT: Tx” means that the MT should transmit if scheduled 
· “DU: Tx” means that the DU may transmit
· “MT: Rx” means that the MT should be able to receive (if there is anything to receive)
· “DU: Rx” means that the DU may schedule uplink transmissions from child nodes or UEs
· “MT: Tx/Rx” means that the MT should transmit if scheduled and should be able to receive, but not simultaneously
· “DU: Tx/Rx” means that the DU may transmit and may schedule uplink transmission from child nodes and UEs, but not simultaneously
· “IA” means that the DU resource is explicitly or implicitly indicated as available
· “INA” means that the DU resource is explicitly or implicitly indicated as not available
· “MT: NULL” means that the MT does not transmit and does not have to be able to receive
· “DU: NULL” means that the DU does not transmit and does not schedule uplink transmission from child nodes and UEs
· The tables assume an IAB not capable of full-duplex operation  

In case of TDM operation, where there can be no simultaneous transmission in the DU and the MT, nor any simultaneous reception in the DU and the MT, the following are all the possible combinations of DU and MT behavior (signaling details are to be considered in the WI phase):

	DU Configuration
	MT configuration

	
	DL
	UL
	F

	DL-H
	DU: Tx
MT: NULL
	DU: Tx
MT: NULL
	DU: Tx
MT: NULL

	DL-S
	When DU resource: IA
DU: Tx 
MT: NULL 

When DU resource: INA
DU: NULL
MT: Rx
	When DU resource: IA
DU: Tx 
MT: NULL

When DU resource: INA
If DU: NULL
MT: Tx
	When DU resource: IA
DU: Tx 
MT: NULL

When DU resource: INA
If DU: NULL
MT: Tx/Rx

	UL-H
	DU: Rx
MT: NULL
	DU: Rx
MT: NULL
	DU: Rx
MT: NULL 

	UL-S
	When DU resource: IA
DU: Rx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Rx
	When DU resource: IA
DU: Rx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Tx
	When DU resource: IA
DU: Rx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Tx/Rx

	F-H
	DU: Tx/Rx
MT: NULL
	DU: Tx/Rx
MT: NULL
	DU: Tx/Rx
MT: NULL

	F-S
	When DU resource: IA
DU: Tx/Rx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Rx
	When DU resource: IA
DU: Tx/Rx
MT: NULL

When DU resource: INA
DU: NULL
MT: Tx
	When DU resource: IA
DU: Tx/Rx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Tx/Rx

	NA
	DU: NULL
MT: Rx
	DU: NULL
MT: Tx 
	DU: NULL
MT: Tx/Rx



[bookmark: _Hlk529904899]In case of SDM operation, where there can be simultaneous transmission in the DU and the MT, alternatively simultaneous reception in the DU and the MT, the following are the possible combinations of DU and MT behavior:

	
	DL
	UL
	F

	DL-H
	DU: Tx
MT: NULL
	DU: Tx
MT: Tx
	DU: Tx
MT: Tx

	DL-S
	When DU resource: IA
DU: Tx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Rx
	When DU resource: IA 
DU: Tx 
MT: Tx

When DU resource: INA
DU: NULL
MT: Tx
	When DU resource: IA 
DU: Tx 
MT: Tx

When DU resource: INA
DU: NULL
MT: Tx/Rx

	UL-H
	DU: Rx
MT: Rx
	DU: Rx
MT: NULL
	DU: Rx
MT: Rx

	UL-S
	When DU resource: IA
DU: Rx 
MT: Rx

When DU resource: INA
DU: NULL
MT: Rx
	When DU resource: IA
DU: Rx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Tx
	When DU resource: IA
DU: Rx (only if MT is Rx and the DU knows that ahead of time) 
MT: Rx

When DU resource: INA
DU: NULL
MT: Tx/Rx

	F-H
	DU: Tx/Rx
MT: Rx (only if DU is Rx and the parent DU is aware in advance)
	DU: Tx/Rx
MT: Tx (only if DU is Tx and the parent is aware in advance)
	DU: Tx/Rx
MT: Tx (only if DU is Tx and the parent DU knows that ahead of time), Rx (only if DU is Rx and the parent DU is aware in advance)

	F-S
	When DU resource: IA
DU: Tx/Rx 
MT: Rx (only if DU is Rx and the parent DU is aware in advance)*

When DU resource: INA
DU: NULL
MT: Rx
	When DU resource: IA
DU: Tx/Rx
MT: Tx (only if DU is Tx and the parent DU is aware in advance)

When DU resource: INA
DU: NULL
MT: Tx
	When DU resource: IA
DU: Tx/Rx 
MT: Tx (only if DU is Tx and the parent DU knows that ahead of time), Rx (only if DU is Rx and the parent DU is aware in advance)

When DU resource: INA
DU: NULL
MT: Tx/Rx

	NA
	DU: NULL
MT: Rx
	DU: NULL
MT: Tx 
	DU: NULL
MT: Tx/Rx



Agreement:
· DL and UL transmit power coordination between IAB nodes is supported, including mechanisms for DL power control between a parent and child IAB node.

Agreements:
· Whether a parent node or the network needs to be aware of a child IAB node’s capability should be considered in the WI phase, including the following:
· Support for full duplex
· Supporting SDM/FDM TX of parent and child links
· Supporting SDM/FDM RX of parent and child links
· Supported timing alignment cases

Agreements:
Capture the following observations for the IAB SI TR:
· From the results provided, it can be concluded that IAB provides significant gains in downlink and uplink user perceived throughput and coverage compared to a baseline deployment without IAB nodes and the same number of wired nodes. 
· The gains are present for low, medium, and high load scenarios and different resource allocation approaches (including semi-static and dynamic TDM and SDM) which take into account a half-duplex constraint at the IAB nodes. 
· Higher modulation order using 256QAM & 1024QAM has been evaluated and shown performance gains under the evaluated conditions for IAB
· In addition, it was shown that topology adaption based on for example loading or interference, provides benefits compared to a static IAB topology.

Agreements:
Capture the following conclusions for the IAB SI TR:
RAN1 has studied various physical layer aspects for Integrated Access and Backhaul, and from a RAN1 perspective, support for the following features and solutions has been determined to be beneficial and feasible:
· Mechanisms for discovery of IAB nodes and management of backhaul links in both SA and NSA deployments, taking into account the half-duplex constraint at an IAB node and multi-hop topologies, including:
· Solutions reusing the same set of SSBs used for access UEs and solutions which use of SSBs which are orthogonal (TDM and/or FDM) with SSBs used for access UEs
· CSI-RS-based IAB node discovery in synchronized deployments
· Backhaul link RSRP/RSRQ RRM measurements which are SSB-based and CSI-RS based
· Enhancements to support configuration of backhaul RACH resources with different occasions, longer RACH periodicities, and additional preamble formats allowing for longer RTT, compared to access RACH resources without impacting Rel-15 UEs
· Enhancements to Beam Failure Recovery and Radio Link Failure procedures, including solutions to avoid RLF at a child IAB node due to parent backhaul link failure
· Mechanisms for supporting both in-band and out-of-band relaying by multiplexing access and backhaul links in time (TDM), frequency (FDM), or space (SDM) under a per-link half-duplex constraint at the IAB node and across multiple backhaul hops, including:
· Semi-static configuration for IAB node DU resources 
· Dynamic indication to an IAB node of the availability of soft resources for an IAB node DU
· Power control/coordination for FDM/SDM of access and backhaul links 
· Over-the-air (OTA) timing alignment across multiple backhaul hops, including:
· Mechanisms for DL timing alignment across IAB nodes
· Alignment of an IAB node’s UL transmission timing and DL transmission timing
· Alignment of an IAB node’s UL reception timing and DL reception timing
· Inter-IAB node cross-link interference (CLI) measurements and measurement coordination/configuration
· Support of up to 1024QAM for backhaul links

Agreements:
Capture the following recommendations for the IAB SI TR:
The following physical layer features and solutions are recommended to be specified as part of a Rel.16 IAB WI from a RAN1 perspective:
· SSB/RMSI periodicity values assumed by the IAB node MT for initial access
· Enhancements for use of SSBs which are orthogonal (TDM and/or FDM) with SSBs used for access UEs, including new periodicities and time-domain mapping/muting patterns
· Enhancements to support configuration of backhaul RACH resources with different occasion and longer RACH periodicities, compared to access RACH resources without impacting Rel-15 UEs.
· Efficient mechanisms for multiplexing access and backhaul traffic:
· Semi-static configuration for IAB node DU resources in case of TDM operation subject to a half-duplex constraint, with further consideration for forward compability for potential support of FDM/SDM operation
· Case 1 signaling and IAB node behavior is supported in Rel. 16
· Dynamic indication (L1 signalling) to an IAB node of the availability of soft resources for an IAB node DU
As a secondary priority:
· Enhancements to support additional preamble formats for PRACH allowing for longer RTT, without impacting Rel-15 UEs
· Efficient mechanisms for multiplexing access and backhaul traffic:
· Semi-static configuration for IAB node DU resources in case of FDM/SDM operation is additionally supported 
· Inter-IAB node CLI measurement coordination/configuration 
· It is expected that the definition of CLI measurements will be specified in a different WI and can be utilized for Inter-IAB node CLI measurement 

RAN1 Chair warned the group that TU management need to be considered – only 1TU/meeting for the next 6 meetings can seriously be envisaged due to other features included in Rel-16. RAN1 should think to narrow down that list.

Offline to prepare TPs capturing all agreements – Thomas (ATT)

SI is done from RAN1 perspective.

Friday
R1-1814190	TP for 38.874 on PHY Enhancements for NR IAB	AT&T
Decision: The document is endorsed.


R1-1812198	Physical layer design for NR IAB	Huawei, HiSilicon
R1-1812305	Enhancements to support NR backhaul links	vivo
R1-1812486	PHY enhancements for NR IAB	Intel Corporation
R1-1812564	Discussions on mechanisms to support NR IAB scenarios	LG Electronics
R1-1812647	Discussion on IAB	NEC
R1-1812700	NR enhancements to support IAB	Nokia, Nokia Shanghai Bell
R1-1812729	Discussion on physical layer enhancements for NR IAB	ZTE, Sanechips
R1-1812786	Discussion on resource partitioning for IAB network	Lenovo, Motorola Mobility
R1-1812859	Enhancements to support NR backhaul links	AT&T
R1-1812878	Discussions on enhancements to support NR Backhaul links	CMCC
R1-1812981	Necessary Enhancements for NR IAB	Samsung
R1-1813209	Enhancements to Robustize IAB Networks to Radio Link Failure	Sharp
R1-1813224	Discussion on Integrated Access and Backhaul Links in NR 	InterDigital, Inc.
R1-1813316	Discussion on enhancements to support NR backhaul links	NTT DOCOMO, INC.
R1-1813417	Enhancements to support NR backhaul links	Qualcomm Incorporated
R1-1813504	Discussion on enhancement of IAB discovery and Resource allocation	CAICT
R1-1814091	IAB - Physical layer enhancements	Ericsson	(rev of R1-1813572)
[bookmark: _Toc529013704][bookmark: _Toc1677417]Evaluation Results
R1-1812199	System performance evaluation in multi-hop IAB network	Huawei, HiSilicon
R1-1812487	Evaluation methodology and results on NR IAB	Intel Corporation
R1-1812701	Evaluation of IAB	Nokia, Nokia Shanghai Bell
R1-1812860	Evaluation results for NR IAB	AT&T
R1-1814060	Evaluation Results for NR IAB	Samsung	(rev of R1-1812982)
R1-1813418	System Level Simulation Results for IAB Networks	Qualcomm Incorporated
R1-1813573	Evaluation of multi-hop IAB networks	Ericsson
[bookmark: _Toc529013705][bookmark: _Toc1677418]Other
R1-1812200	On frame structure in IAB	Huawei, HiSilicon
R1-1812201	On resource coordination and dynamic scheduling in IAB	Huawei, HiSilicon
R1-1812202	On IAB node synchronization and timing alignment	Huawei, HiSilicon
R1-1812203	Consideration on cross-link interference in IAB	Huawei, HiSilicon
R1-1812204	On high order modulation in IAB	Huawei, HiSilicon
R1-1812565	Discussions on detection and measurement among IAB nodes	LG Electronics
R1-1812566	Discussions on access and backhaul link multiplexing and timing	LG Electronics
Late submission
R1-1812567	Discussions on node behavior for IAB link management	LG Electronics
R1-1812568	Power control in IAB scenario	LG Electronics
R1-1812675	Text Proposal for sections 7 of TR 38.874	Huawei, HiSilicon
R1-1812702	Resource allocation/coordination between Parent BH and Child links	Nokia, Nokia Shanghai Bell
R1-1812703	IAB Timing	Nokia, Nokia Shanghai Bell
R1-1812704	Discovery and measurements for IAB	Nokia, Nokia Shanghai Bell
R1-1812705	Enhancements on RACH for IAB	Nokia, Nokia Shanghai Bell
R1-1812706	Considerations of single panel vs. multi-panel operation for IAB node	Nokia, Nokia Shanghai Bell
R1-1812707	On Cross-link Interference Management	Nokia, Nokia Shanghai Bell
R1-1812787	Discussion on discovery and measurement for IAB network	Lenovo, Motorola Mobility
R1-1812983	CLI Management in NR IAB	Samsung
R1-1813225	On Integrated Access and Backhaul Enhancements in NR 	InterDigital, Inc.
R1-1813419	IAB resource management	Qualcomm Incorporated
R1-1813420	Network Synchronization for Multi-hop IAB Networks	Qualcomm Incorporated
R1-1814090	IAB resource allocation and multiplexing	Ericsson	(rev of R1-1813566)
R1-1814154	Timing of IAB node transmissions	Ericsson	(rev of R1-1813568)
R1-1813570	Deriving Child Node Timing from Multiple Parent IAB Nodes	Ericsson
[bookmark: _Toc529013706][bookmark: _Toc1677419]Study on NR V2X
FS_NR_V2X; SID in RP-182111. Please refer to the SID for detailed scoping

R1-1812252	TR38.885 v0.1.1 for Study on NR Vehicle-to-Everything (V2X)	Huawei
Decision: The document is endorsed.

Friday
Email approval to TR update (incorporating agreements/WAs in RAN1#94bis & 95) till Nov. 26th – Matthew (Huawei)


R1-1813976	Discussion on NR V2X HARQ mechanism	ITL
R1-1814305	NR V2X evaluations template	Huawei, HiSilicon
R1-1814306	TP for updating TR 38.885	Huawei, HiSilicon
[bookmark: _Toc529013707][bookmark: _Toc1677420]Sidelink design
[bookmark: _Toc1677421]Physical layer structure
Including waveform, RS, control/data mux, resource pool, etc.

R1-1813226	On Physical Layer Structure Design 	InterDigital, Inc.
· Proposal 1: Both CP-OFDM and DFT-s-OFDM should be studied for NR sidelink. 
· Proposal 2: NR V2X should study robust reference signal design with increased time domain density for high Doppler scenarios.
· Proposal 3: NR V2X should study multiplexing of data and reference signal on the same OFDM symbol.
· Proposal 4: NR V2X should study flexible reference signal patterns used for dynamic scenarios.
· Proposal 5: Consider Option 1A or Option 3 for PSCCH and PSSCH multiplexing to support low latency V2X SL communications.
· Proposal 6: Support Option 2 for PSCCH and PSSCH multiplexing, where the number of RBs for PSCCH in Option 2 may vary.
· Proposal 7: Consider proposed 2-stage SCI for NR V2X.
· Proposal 8: Resource pool consists of contiguous resources in frequency and non-contiguous resources in time. 
· Proposal 9: NR V2X sidelink supports both slot-based and symbol-based resource pools.
· Proposal 10: The numerology of a resource pool is indicated as a part of configuration for resource pool. 
· Proposal 11: The NR sidelink should support carrier aggregation. 
· Proposal 12: The NR sidelink supports time and frequency resource configuration based on resource pool that is contained within a configured BWP.
Decision: The document is noted.

R1-1812810	Physical layer structure for NR-V2X	OPPO
· Proposal 1: The following methods can be used to promise only one SCS for TX/RX at a given time in a given carrier:
· The time resource used for S-SSB can be excluded from resource pool of PSCCH/PSSCH. 
· If there is overlap in time domain between SLSS/PSBCH and other sidelink channels, the numerology of other sidelink channels should be configured with the same numerology as S-SSB.
· Proposal 2: Extended CP is needed for larger SCS, such as 60kHz and 120kHz.
· Proposal 3:  CP-OFDM is supported in NR-V2X sidelink. DFT-s-OFDM can be used in some specific sidelink channels, such as PSBCH.
· Proposal 4: Flexible DMRS pattern should be supported in NR-V2X. 
· Proposal 5: Both adjacent and non-adjacent of PSCCH and its associated PSSCH should be supported in NR-V2X. 
· Proposal 6: The position and size of PSCCH in both time and frequency domain should be fixed to minimize blind decoding effort in NR-V2X.
· Proposal 7: Option 1B of TDM structure is preferred for NR-V2X 
· Proposal 8: An enhancement to Option 1B is to perform PSCCH repetition so that the overall transmitted control channel size is the same as the associated PSSCH when multiple sidelink sub-channels are used in the frequency domain.
· Proposal 9: Comb-like resource mapping on the first and last OFDM symbol can be supported in NR-V2X.
· Proposal 10: The resource pool should be configured with a numerology. 
· Observation 1: Resource pool has the same function as BWP
· Proposal 11: Resource pool enhancement needs to be studied in NR-V2X SL. Whether to introduce BWP in NR-V2X SL needs FFS.
Decision: The document is noted.

R1-1813638	Physical layer structure for SL NR V2X	Ericsson
· Proposal 1	If SL BWP is introduced, it should be a light version of the UL/DL BWP concept. Specifically, from a UE perspective in a given carrier:
· Multiple SL BWPs are not active simultaneously.
· Dynamic SL BWP switching is not allowed.
· Proposal 2	RAN1 assume that at most one SL BWP is configured in a carrier from the system perspective.
· Proposal 3	RAN1 assumes that the SL BWP configuration is provided to UEs in a cell/carrier-specific manner.
· Proposal 4	SL BWP is the same for TX and RX of a UE.
· Proposal 5	A UE is not required to search for SSB outside the currently active/configured SL BWP.
· Proposal 6	Resource pool(s) can be configured in a UE-specific manner.
· Proposal 7	Resource pools shall be configured within the SL BWP (if SL BWP is defined).
· Proposal 8	A resource pool is not necessarily contiguous in time but always contiguous in frequency.
· Proposal 9	Numerology is not associated as a part of resource pool (pre-)configuration.
· Proposal 10	CP-OFDM is the unique waveform for NR SL.
· Proposal 11	Only normal CP is supported for SL V2X.
· Proposal 12	One SL carrier is (pre-)configured with a single numerology (and BWP).
· Proposal 13	Different SCI formats are carried by PSCCH. Details of the SCI formats are FFS.
· Proposal 14	RAN1 studies solutions to achieve flexible and forward compatible sidelink design such as 2-stage design for PSCCH.
· Proposal 15	A new PHY channel, PSFCH, is introduced in NR SL to carry HARQ feedback.
· Proposal 16	NR SL supports sequence-based HARQ feedback.
· Proposal 17	CSI reports are transmitted using PSSCH along with its associated PSCCH.
· Proposal 18	Option 2 for multiplexing PSCCH and its associated PSSCH is not supported for SL V2X.
· Proposal 19	RAN1 prioritizes Option 3 for time/frequency multiplexing of PSCCH and its associated PSSCH.
· Proposal 20	PSCCH symbols are not mapped to the first OFDM symbol of a slot.
· Proposal 21	PSSCH symbols are mapped to the first OFDM symbol in a slot, in a comb-like manner over the subcarriers.
· FFS: Comb size
· FFS: mapping in slots other than the first one in a slot bundle.
· Proposal 22	PT-RS and AGC training signals are not defined for NR SL V2X.
· Proposal 23	Sidelink CSI-RS (SCSI-RS) is supported.
· Proposal 24	RAN1 studies DM-RS configurations for SL V2X with up to 4 DM-RS symbols. Baseline of frequency mapping is comb-like multiplexing of DMRS and data subcarriers, with DM-RS on every second subcarrier.
· Proposal 25	SCSI-RS design should be aligned with SL DM-RS design.
· Strive for minimizing the total number of resources used for DM-RS and SCSI-RS in a slot.
Decision: The document is noted.

Monday session conclusion: Continue discussion offline – Hanbyul (LGE)

Wednesday
R1-1814072	Feature lead summary#2 for agenda item 7.2.4.1.1 Physical layer structure	LG Electronics
Decision: The document is noted.

Agreements:
· At least CP-OFDM is supported.
· Continue study on whether to support DFT-S-OFDM including the potential issues and the following potential benefit:
· Synchronization coverage enhancement
· PSCCH coverage enhancement, e.g., with Option 2 of PSCCH/PSSCH multiplexing with the restriction that PSCCH and PSSCH use adjacent frequency resources
· Feedback channel coverage enhancement
· A single waveform is used in all the sidelink channels in a carrier.
· Note: A sequence based channel can be supported in any waveform.
· (Pre-)configuration will be used to determine the used waveform if the specification supports multiple waveforms.

Agreements:
· For PSCCH/PSSCH in FR1, NR V2X supports normal CP for 15kHz, 30kHz, 60kHz, and extended CP for 60kHz.
· FFS extended CP for 30 kHz in FR1.
· FFS CP for PSCCH/PSSCH in FR2
· E.g., NR V2X supports normal CP for 60kHz and 120kHz, and extended CP for 60kHz
· FFS extended CP for 120 kHz in FR2.
· Only one combination of CP length and SCS is used in a carrier at a given time for NR V2X UEs communicating with each other using SL

Agreements:
· BWP is defined for NR sidelink.
· In a licensed carrier, SL BWP is defined separately from BWP for Uu from the specification perspective.
· FFS the relation with Uu BWP.
· The same SL BWP is used for both Tx and Rx.
· Each resource pool is (pre)configured within a SL BWP. 
· Only one SL BWP is (pre)configured for RRC idle or out of coverage NR V2X UEs in a carrier. 
· For RRC connected UEs, only one SL BWP is active in a carrier. No signalling is exchanged in sidelink for activation and deactivation of SL BWP.
· Working assumption: only one SL BWP is configured in a carrier for a NR V2X UE
· Revisit in the next meeting if significant issues are found
· Numerology is a part of SL BWP configuration. 
Note: This does not intend to make restriction in designing the sidelink aspects related to SL BWP.
Note: This does not preclude the possibility where a NR V2X UE uses a Tx RF bandwidth the same as or different than the SL BWP.

Working assumption:
· Regarding PSCCH / PSSCH multiplexing, at least option 3 is supported for CP-OFDM.
· RAN1 assumes that transient period is not needed between symbols containing PSCCH and symbols not containing PSCCH in the supported design of option 3.
· FFS how to determine the starting symbol of PSCCH and the associated PSSCH
· FFS for other options. e.g. whether some of them are supported to increase PSCCH coverage.

Proposals:
· Send an LS to RAN4 to ask the following for options 1A/1B/3 (adding details of 1A/1B/3 in the LS) – R1-1814089
· Ask whether transient period is needed (if so, how much) if PSCCH and PSSCH use different PSD or different frequency resources, and whether there is any impact due to different assumptions of amplifiers (e.g.., for MIMO purpose, etc.) at the NR V2X UE
· Ask whether there are any other cases that require transient period (if so, how much).

Working assumption:
· For RAN1 evaluation purpose only, until RAN4 response on AGC and switching time, it is assumed that one symbol is used for AGC and another one symbol is used for TX/RX switching.
Note: TX/RX switching includes transition in the power amplifier.

Thursday
R1-1814089	[Draft] LS on transient period in sidelink channels	LG Electronics
Decision: The draft LS is endorsed with the following updates:
· Fixing email address
· “identified” to “are studying”
Final LS is approved in R1-1814165.


R1-1812206	Sidelink physical layer structure for NR V2X	Huawei,  HiSilicon
R1-1812251	Physical layer sidelink considerations for NR V2X	Mitsubishi Electric RCE
R1-1812306	Physical layer structure for NR sidelink	vivo
R1-1812364	Discussion on physical layer structure for NR sidelink	MediaTek Inc.
R1-1812400	Analysis and Design of V2X Resource Entities	Fraunhofer HHI, Fraunhofer IIS
R1-1812407	Considerations on sidelink physical layer structures	Fujitsu
R1-1812488	Sidelink physical layer structure for NR V2X communication	Intel Corporation
R1-1812617	Discussion on physical layer structure in NR V2X	CATT
R1-1812648	Physical layer structure for NR V2X	NEC
R1-1812731	Discussion on NR sidelink physical layer structure	ZTE, Sanechips
R1-1812791	Physical layer structures in NR V2X	Lenovo, Motorola Mobility
R1-1813860	Discussion on physical layer structure for NR V2X	LG Electronics	(rev of R1-1812841)
R1-1812869	Physical layer structure for NR sidelink design	AT&T
R1-1813866	Discussion on physical layer structures for NR V2X	Samsung	(rev of R1-1812984)
R1-1813014	Discussion on physical layer structures of NR sidelink	Panasonic
R1-1813074	Discussion on physical layer structure	Spreadtrum Communications
R1-1813095	Discussion on NR V2X Sidelink Design	ETRI
R1-1813140	Discussion on physical layer structure for NR sidelink	Sony
R1-1813868	Discussion on physical layer structure for NR V2X	Xiaomi Communications	(rev of R1-1813285)
R1-1813317	Sidelink physical layer structure	NTT DOCOMO, INC.
R1-1813421	Considerations on Physical Layer aspects of NR V2X	Qualcomm Incorporated
R1-1813497	BWP operation on V2X sidelink	KT Corp.
R1-1813505	Discussion on physical layer structure of sidelink to supporting V2X unicast	CAICT
R1-1813515	Discussion on resource pool and bandwidth part	ASUSTEK COMPUTER (SHANGHAI)
R1-1813519	Discussions on NR V2X Sidelink Physical Layer Structures	Nokia, Nokia Shanghai Bell
[bookmark: _Toc1677422]Physical layer procedures
Including HARQ feedback, CSI acquisition, etc.

R1-1812408	Efficient Sidelink CSI Feedback Mechanism for Groupcast NR-V2X	Fujitsu
· Observation-1: The conventional CSI acquisition procedure employed in unicast no longer works well due to the unacceptably higher feedback overhead.
· Observation-2: Due to the higher speed and groupcast transmission behaviors, the feedback CSI mechanism relying on both narrow band and wide band no longer works properly, and new feedback mechanism is necessary.
· Proposal-1: For CSI acquisition, each UE does not need to transmit additional CSI-RS, and UE figures out the CSI based on DM-RS after the data receptions. The relevant CSI is determined based on average metric over multiple received data in frequency domain and time domain.
· Proposal-2: Based on the multiple UE receptions and the sidelink reciprocal property, each UE utilizes the worst channel link for its groupcast transmission (OLST mechanism).
· Observation-3: Sidelink data packet relying on OLST has a poor accuracy, which may not enough to fulfill the stringent requirement.
· Proposal-3: Based on OLST and CLST related to CSI, each UE determines the worst link and its related MCS level for data groupcast transmission.
· Observation-4: The feedback mechanism of differential CQI offsets can be used in CSI feedback in NR-V2X groupcast, as well.
· Proposal-4: The mechanism of differential CSI offset between the CSI from transmitter (indicated in control channel) and the CSI measured in receiver (relying on DM-RS) should be employed in order to reduce the feedback overhead.
Decision: The document is noted.

R1-1812205	Sidelink physical layer procedures for NR V2X	Huawei,  HiSilicon
Observation 1: For NR sidelink mode-2 transmission, grant free transmission is an effective solution to alleviate the half duplex problem. 
Proposal 1: For NR sidelink, a feedback channel from destination UE to source UE is supported for mode-1 and mode-2. 
· For mode-1, the source UE sends the sidelink HARQ feedback information to gNB.
Proposal 2: For NR SL HARQ,  
· Synchronous and asynchronous HARQ are supported.
· Adaptive and non-adaptive HARQ are supported.
Proposal 3: For NR SL HARQ transmission, source and destination IDs are both carried in SCI for mode-1 and mode-Proposal 4: To support NR SL parallel HARQ transmissions for high data rate, HARQ process ID is carried in SCI.  
Proposal 5: For NR SL link adaptation, the CSI feedback at least includes the following parameters:
· CQI for performing AMC.
· PMI, RI for performing closed-loop MIMO.
· CRI, SRI and RSRP for performing beamforming.
· Doppler spread and delay spread for numerology adaptation.
· RSRP for performing closed-loop SL power control. 
Proposal 6: CSI feedback periodicity should be configurable for different types of feedback information. 
Proposal 7: Reuse LTE V2X/LTE D2D open loop power control mechanism for NR V2X open loop power control. For NR sidelink mode-1, reuse the LTE D2D mechanism to disable power control. 
Proposal 8: Closed-loop power control for unicast and groupcast over sidelink should be supported. 
Proposal 9: Open- and closed-loop power control should take beam-based sidelink transmission into account.
Proposal 10: Open-loop MIMO schemes based on SFBC should be considered for sidelink unicast, groupcast, and broadcast communications. 
Proposal 11: Closed-loop MIMO scheme should be considered at least for sidelink unicast communication.
Proposal 12: Beamforming and beam sweeping techniques should be considered for sidelink unicast, groupcast, and broadcast communications.
Proposal 13:  Use of FDM, TDM, and SDM should be supported for a UE to do physical layer multiplexing of unicast, groupcast, and broadcast sidelink transmissions with different transmission requirements and numerologies.
· FDM multiplexing with different numerologies is supported in multiple carrier.
Decision: The document is noted.

R1-1812842	Discussion on physical layer procedure for NR V2X	LG Electronics
Proposal 1: The following additional information is conveyed via PSCCH at least for supporting HARQ combining in the physical layer when SL HARQ feedback is used.
· Layer-1 source ID, HARQ process ID if multiple SL HARQ processes are supported
· Details of ID are up to RAN2
Proposal 2: Separate physical channel for SL feedback is supported.
Proposal 3: To avoid the resource collision in SL HARQ feedback transmission, it could be beneficial if the time/frequency location of SL HARQ feedback resource is correlated with the corresponding PSSCH transmission.
Proposal 4: For groupcast, when only NACK is transmitted in the common SL HARQ feedback resource, at least the following aspects need to be taken into account.
· Consider DTX problem (i.e., TX UE cannot recognize the case that a RX UE misses PSCCH scheduling PSSCH)
· Study how to reduce the destructive channel sum effect of NACK transmissions from multiple RX UEs
· Study how to determine the threshold to be used for the energy detection of NACK transmissions from RX UEs
Proposal 5: RAN1 studies on the benefit of TX-RX distance based SL HARQ feedback. This scheme could be regarded as an optimization of broadcast since the packet is not transmitted targeting a certain RX UE group.
Proposal 6: Further study is necessary on the feasibility at least in terms of latency, when considering the scenario that Mode 1 TX UE reports the received SL HARQ feedback (from RX UE) to its base station.
Proposal 7: Long-term channel quality measurement and feedback is supported.
· FFS on whether/how to support short-term channel quality measurement and feedback
Proposal 8: SL pathloss based on open-loop power control is supported.
· FFS on whether/how to support closed-loop power control
Proposal 9: Physical channel for SL discovery is not separately designed (e.g., reusing physical channel for SL communication).
Decision: The document is noted.

Monday session conclusion: Continue discussion offline – Hanbyul (LGE)

Wednesday
R1-1813938	Feature lead summary for agenda item 7.2.4.1.2 Physical layer procedures	LG Electronics
Decision: The document is noted.

Agreement:
· Physical sidelink feedback channel (PSFCH) is defined and it is supported to convey SFCI for unicast and groupcast via PSFCH.

Friday
R1-1814265	Updated feature lead summary for agenda item 7.2.4.1.2 Physical layer procedures	LGE

Agreements:
· When SL HARQ feedback is enabled for unicast, the following operation is supported for the non-CBG case:
· Receiver UE generates HARQ-ACK if it successfully decodes the corresponding TB. It generates HARQ-NACK if it does not successfully decode the corresponding TB after decoding the associated PSCCH which targets the receiver UE.
· FFS whether to support SL HARQ feedback per CBG

Agreements:
· When SL HARQ feedback is enabled for groupcast, the following operations are further studied for the non-CBG case:
· Option 1: Receiver UE transmits HARQ-NACK on PSFCH if it fails to decode the corresponding TB after decoding the associated PSCCH. It transmits no signal on PSFCH otherwise. Details are FFS including the following:
· Whether to introduce an additional criterion in deciding HARQ-NACK transmission
· Whether/how to handle DTX issue (i.e., transmitter UE cannot recognize the case that a receiver UE misses PSCCH scheduling PSSCH)
· Issues when multiple receiver UEs transmit HARQ-NACK on the same resource
· How to determine the presence of HARQ-NACK transmissions from receiver UEs
· Whether/how to handle destructive channel sum effect of HARQ-NACK transmissions from multiple receiver UEs if the same signal is used
· Option 2: Receiver UE transmits HARQ-ACK on PSFCH if it successfully decodes the corresponding TB. It transmits HARQ-NACK on PSFCH if it does not successfully decode the corresponding TB after decoding the associated PSCCH which targets the receiver UE. Details are FFS including the following:
· Whether to introduce an additional criterion in deciding HARQ-ACK/NACK transmission
· How to determine the PSFCH resource used by each receiver UE
· FFS whether to support SL HARQ feedback per CBG
· Other options are not precluded

Agreements:
· It is supported to enable and disable SL HARQ feedback in unicast and groupcast.
· FFS when HARQ feedback is enabled and disabled.

Agreements:
· Study further whether to support UE sending to gNB information which may trigger scheduling retransmission resource in mode 1. FFS including
· Which information to send
· Which UE to send to gNB
· Which channel to use
· Which resource to use


R1-1812307	Physical layer procedure for NR sidelink	vivo
R1-1812365	Discussion on Physical layer procedure	MediaTek Inc.
R1-1812401	Sidelink Design for Unicast and Groupcast	Fraunhofer HHI, Fraunhofer IIS
R1-1812489	Physical layer procedures for NR V2X sidelink communication	Intel Corporation
R1-1812618	Discussion on physical layer procedures in NR V2X	CATT
R1-1812649	Physical layer procedures for NR V2X	NEC
R1-1812730	Support of unicast, groupcast and broadcast in NR V2X	ZTE, Sanechips
R1-1812792	Physical layer procedures in NR V2X	Lenovo, Motorola Mobility
R1-1812811	Physical layer procedure for NR-V2X	OPPO
R1-1812870	Physical layer procedures for NR sidelink design	AT&T
R1-1812879	Discussion on HARQ feedback and CSI acquisition for sidelink	CMCC
R1-1812916	Considerations on NR V2X physical layer procedure	Apple Inc.
R1-1812985	Discusssion on physical layer procedures for NR V2X	Samsung
R1-1813075	Consideration on physical layer procedures	Spreadtrum Communications
R1-1813101	Discussion on design issues for feedback transmission procedure	ITRI
R1-1813138	Discussion on HARQ feedback for NR V2X communication	Sony
R1-1813210	Discussion on HARQ feedback and CSI acquisition in NR Sidelink	Sharp
R1-1813227	On Physical Layer Procedures 	InterDigital, Inc.
R1-1813287	On support of HARQ for V2x communications	Xiaomi Communications
R1-1813318	Sidelink physical layer procedure	NTT DOCOMO, INC.
R1-1813422	Physical layer procedures for HARQ operation for groupcast and unicast transmissions	Qualcomm Incorporated
R1-1813520	On Sidelink physical layer procedures	Nokia, Nokia Shanghai Bell
R1-1813639	On PHY procedures to support unicast and groupcast on NR sidelink	Ericsson
R1-1813976	Discussion on NR V2X HARQ mechanism	ITL
[bookmark: _Toc1677423]Synchronization mechanism
R1-1812619	Design on synchronization mechanism for NR V2X Sidelink	CATT
Proposal 1: The design of NR V2X synchronization mechanism needs to take into consideration of the targets to achieve, UE complexity, tracking of multiple synchronization references and uniform synchronization procedure for FR1/FR2.
Proposal 2: M sequence should be used in the design of NR V2X sidelink synchronization signals.
Proposal 3: length-255 S-PSS and S-SSS sequences can be considered in S-SSB design.
Proposal 4: NR V2X SSID need to be expanded from the current 336, e.g. to 672.
Proposal 5: During sidelink synchronization procedure, DFT-s-OFDM should be used to extend the V2X coverage area. 
Proposal 6: A default SCS is pre-configured for SLSS/PSBCH transmission.
Proposal 7: The minimum support bandwidth should be determined first for the design of V2X S-SSB.
Proposal 8: The minimum system bandwidth should be specified in RB number. The proposed minimum system bandwidth is about 25RB.
Proposal 9: The design of NR V2X S-SSB structure should consider the following factors:
· Waveform
· Bandwidth / SCS
· DMRS
· S-SSB burst 
· Beam sweeping
· Repetition 
Proposal 10: It requires at least two S-SSBs per Slot, so that beam sweeping of 64 S-SSBs can be finished in 5 ms for 120 KHz SCS.
Proposal 11：In front of each S-SSB, one symbol of AGC training sequence should be added.
Proposal 12: S-SSB beam sweeping or repetition should be supported to enlarge the coverage range of S-SSB.
Proposal 13: The working assumption that initial frequency error should be within ±[5] ppm for the purpose of evaluation is confirmed.
Proposal 14: The effect of initial frequency error to detection performance of synchronization signals should be considered.
· Synchronization accuracy
· Complexity of detection
Proposal 15: PSBCH for NR V2X at least should include SFI information. Other contents of PSBCH for NR V2X are FFS.
Proposal 16: The payload size of NR V2X PSBCH is no more than 56 bits, such that the NR V2X PSBCH channel coding can reuse the channel coding of NR PBCH, which includes the following,
· Polar code
· CRC length
· Payload interleaver pattern
Proposal 17: It is suggested that LTE UE should be also included as synchronization sources in order to expand the coverage range, but with lowest priority.
Proposal 18: For both FDM solution and TDM solution, the timing between LTE Sidelink and NR Sidelink needs to be aligned for LTE-NR dual mode V2X.
Decision: The document is noted.

R1-1813423	Synchronization design for NR V2X	Qualcomm Incorporated
· Observation 1: If a UE loses GNSS coverage but can still receive packets from other GNSS-sync’ed UEs, it can use the channel estimation on DMRS of the decoded packets to correct its time/frequency drifts (similar to SLSS).
· Observation 1: If a UE loses GNSS coverage but can still receive packets from other GNSS-sync’ed UEs, it can use the channel estimation on DMRS of the decoded packets to correct its time/frequency drifts (similar to SLSS).
· Observation 2: Specification impact to support non-SLSS based synchronization is expected to be quite low, involving transmitting GNSS coverage status in the MAC header and specification of a simple extension of current SLSS based synchronization procedure.
· Observation 3: Simulation results indicate significant advantage of non-SLSS based synchronization in terms of system synchronization performance (average fraction of packets dropped) as compared GNSS-only synchronization.
· Observation 4: Non-SLSS based synchronization procedure promises to yield much of the synchronization benefits of SLSS-assisted synchronization, while at significantly lower UE complexity of implementation
· Proposal 1: Revaluate the time/frequency error requirements for NR V2X data/control and synchronization signal transmissions.
· Proposal 2:  Introduce reduced complexity synchronization procedure for NR V2X to address the scenario wherein the UE was synchronized to GNSS/eNB/gNB/SyncRef UE at a prior time and has not drifted significantly (e.g. can still receive packets from other synchronized UEs). 
· Proposal 3: Introduce non-SLSS based synchronization enhancements. 
· Proposal 4: Support UE transmitting its GNSS coverage state in the MAC header of its transmission to enable non-SLSS based synchronization. 
· Proposal 5: Clarify that the working assumption on initial frequency error of ±[5] ppm for evaluation applies to the case when the UE was not synchronized to any source in the past. 
Decision: The document is noted.

Monday session conclusion: Continue discussion offline – Fang Chen (CATT)

Thursday
R1-1814147	Summary of offline discussion on V2X sidelink synchronization	CATT
Decision: The document is noted.

Agreement:
· Confirm the working assumption that initial frequency error before synchronized to any synchronization source should be within ±5 ppm for the purpose of evaluation.
Agreement:
· S-SSB has the same numerology, which includes SCS and CP length, as that of control and data channels for a given carrier 
Agreements:
· The transmission bandwidth for S-SSB is within the BW of the (pre)-configured SL-BWP.  
· FFS:  The actual transmission BW for S-SSB and sync raster
Agreements:
· For evaluation of V2X S-SSB, the transmission bandwidth of S-SSB is in proportion to the SCS for the design of V2X S-SSB.  
· Alt1: 24 PRBs 
· Alt2: 20 PRBs  
· Other values are not precluded
Agreements:
· For the evaluation of S-PSS/S-SSS, the sequences and/or polynomials used in NR Uu PSS/SSS are used as the starting point of the NR V2X S-PSS/S-SSS design.
· Others are not precluded.
Agreements:
· The aspects of synchronization sequence for NR V2X to be considered for the evaluation include,
· The length of S-PSS and S-SSS sequences
· If and how to distinguish from NR Uu PSS and SSS sequences
· The number of NR SL-SSID targeted in the design of NR V2X S-PSS/S-SSS 
· Use cases of NR SL-SSID should be addressed
Agreements:
· Using the below table as a starting point for evaluation assumptions for sidelink synchronization LLS.
· Detection probability of S-PSS/S-SSS
· Decoding BLER of PSBCH
· Check further offline regarding UE speeds (absolute vs. relative, including current channel model assumptions in the TR) – Friday: it is confirmed to be relative speed and thus, the speeds in the table below need to be doubled
· Discuss further offline packet size – Friday: payload size of PSBCH to be revisited in the next RAN1 meeting. Companies to report the assumed payload size of PSBCH in their evaluations.
	 
	Below 6GHz
	Above 6GHz

	Carrier Frequency
	6 GHz
	30 GHz

	Channel Model
	CDL channel models 

	Subcarrier Spacing(s)
	15, 30, 60 kHz
	60, 120 kHz

	SNR Range
	> -6 dB
	> -6 dB

	UE Speed
	3 km/h, 120 km/h  (mandatory)
30km/h, 250 km/h (optional)
	3 km/hr, 120 km/h (mandatory)

	Interference model
	Scenario 1: no interference
Scenario 2: effect of interference includes in the model
	Scenario 1: no interference


	Initial Frequency Offset

	TX: Uniform distribution within [-5, 5] ppm of nominal carrier frequency
RX: Uniform distribution within [-5, 5] ppm of nominal carrier frequency



Agreements:
· The study of NR V2X synchronization includes synchronization based on S-SSB  
· The study also includes use of other sidelink signals/channels (e.g., other RSs in the SL, using PSSCH, using PSCCH, etc.) for the sidelink synchronization


R1-1812208	Sidelink synchronization mechanisms for NR V2X	Huawei,  HiSilicon
R1-1812308	NR sidelink synchronization mechanism	vivo
R1-1812366	Discussion on sidelink based synchronization mechanism	MediaTek Inc.
R1-1812490	Synchronization framework for NR V2X sidelink communication	Intel Corporation
R1-1812650	Synchronization mechanism for NR V2X	NEC
R1-1812732	Discussion on synchronization mechanism in NR V2X	ZTE, Sanechips
R1-1812793	Synchronization mechanism for NR V2X	Lenovo, Motorola Mobility
R1-1812812	Discussion of synchronization mechanism for NR-V2X	OPPO
R1-1813861	Discussion on synchronization mechanism for NR V2X	LG Electronics	(rev of R1-1812843)
R1-1812871	Synchronization mechanism for NR sidelink	AT&T
R1-1812917	Considerations on NR V2X Synchronization mechanism	Apple Inc.
R1-1812986	Discussion on Synchronization mechanisms for NR V2X	Samsung
R1-1813096	Discussion on NR V2X sidelink synchronization	ETRI
R1-1813102	Discussion on Sidelink Synchronization  for NR V2X 	ITRI
R1-1813228	Discussion on Synchronization for NR V2X 	InterDigital, Inc.
R1-1813289	Synchronization mechanism for NR V2X	Xiaomi Communications
R1-1813319	Sidelink synchronization mechanism	NTT DOCOMO, INC.
R1-1813493	Considerations on sidelink synchronization for NR V2X	ITL
R1-1813521	Discussion on NR V2X Sidelink Synchronization	Nokia, Nokia Shanghai Bell
R1-1813576	Considerations on sidelink synchronization for NR V2X	Sequans Communications
R1-1813615	Design Considerations for NR V2X Synchronization	Convida Wireless
R1-1813640	On Synchronization for NR Sidelink	Ericsson
[bookmark: _Toc1677424]Resource allocation mechanism
R1-1812491	Resource allocation schemes for NR V2X sidelink communication	Intel Corporation
Proposal 1:
· For Mode 2(a) sidelink communication, NR V2X supports sensing and resource selection procedures
· In Mode 2(a) sensing procedure, UE monitors sidelink resources and identifies occupied sidelink resources at least through decoding of sidelink control channel transmissions (e.g. PSCCH)
· RSRP measurements are further used to classify occupied sidelink resources in terms of received sidelink power
· FFS if other sidelink measurements are applied for identification of occupied resources
· In Mode-2(a) resource selection procedure, UE selects resource for PSCCH and PSSCH transmission based on predefined resource selection procedure (UE behaviour). For resource selection procedure, UE uses at least information on
· occupied sidelink resources detected through decoding of sidelink control channel transmissions
· sidelink measurements
· QoS attributes such as latency, priority, reliability
· assistance information on preferred sidelink transmission resources from other UEs
· traffic characteristics such as periodicity, packet size
· geo-location information
· In Mode-2(a), common sensing and resource selection procedure is applied for all NR-V2X sidelink transmissions
Proposal 2:
· Mode-2(b) is supported as a subset/part of Mode-2(a) functionality applicable at least for unicast and groupcast communication
· In Mode-2(b) functionality, UE assistance information is acquired through sensing procedures at target receiver sides and further information exchange b/w transmitter and target receiver(s)
· In Mode-2(b) functionality, assistance information is delivered at least via PSCCH transmissions
· In Mode-2(b) functionality, transmitter UE takes into account assistance information from other UEs as a part of predefined resource selection procedure
Proposal 3: Further discuss benefits of grant-based (pre)-configuration vs sidelink resource pool based (pre)-configuration
Proposal 4: Further study applicability of Mode-2(d) in application to RSU UEs and then decide on support of Mode-2(d) for NR-V2X communication.
Proposal 5:
· NR V2X sidelink physical structure takes into account possibility of multiple decoding attempts for PSCCH and PSSCH transmission (e.g. multiple PSCCH decoding attempts per PSCCH resource)
· Proper DMRS design and aligned sidelink resources should be carefully considered by RAN1
· In case of multiple sidelink retransmissions, PSCCH/SCI conveys information about all sidelink transmissions for a given transport block
Proposal 6: Further study how to efficiently enable sidelink resource reservation/preemption mechanisms for eV2X sidelink communication.
Proposal 7: Principle of frequency sub-channels within sidelink resource pools is applied for NR-V2X communication
Proposal 8: Agree that Mode-1 and Mode-2 operating in shared resources is one of the considered scenarios that should be considered in NR-V2X design framework
Decision: The document is noted.

R1-1813320	Sidelink resource allocation mechanism	NTT DOCOMO, INC.
· Proposal 1: Support semi-static SL resource configuration in NR V2X.
· If configured on NR licensed band, time domain SL resource configuration granularity is TDD-UL-DL configuration period.
· Proposal 2: Support on-demand SL resource pool configuration in NR V2X.
· Proposal 3: Study whether to support dynamic SL resource configuration, if SL resource is configured on NR licensed band.
· Proposal 4: Study following steps for mode 2-d
· Determine header-UE 
· Associate member-UEs to header-UE (i.e., formulation of UE group) 
· Determine resource(s)/resource set(s) that can be used within a UE group
· FFS: Resource interference management among different UE groups
· SL scheduling request and scheduled resource indication in a UE group
· Proposal 5: Study orthogonal resource sets determination for proximity-UE-groups in mode 2-d.
· Independent scheduler per header-UE can be assumed.
· Proposal 6: Study scheduling signalling and procedure in NR SL for mode 2-d.
· Dynamic scheduling, semi-persistent scheduling and grant-free transmission can be start points for further study.
· Proposal 7: At least support resource allocation mode 2-d in NR V2X.
· FFS: co-existence of multiple (sub)modes.
· Proposal 8: Study to strive for a unified resource allocation mechanism for FR1 and FR2.
· Observation 1: Blockage will deteriorate sensing accuracy, if sensing is performed in FR2 which will impact the effectiveness of sensing-based resource scheduling/selection for FR2. Hence, sensing accuracy improvement also needs to be studied for FR2.
· Proposal 9: Study resource preemption mechanism for URLLC and eMBB traffic multiplexing in PHY layer.
Decision: The document is noted.

Monday session conclusion: Continue discussion offline – Alexey (Intel)

Wednesday
R1-1813908	Summary for NR-V2X AI - 7.2.4.1.4 Resource Allocation Mechanism	Intel Corp.
Decision: The document is noted.

Proposals:
Sensing procedure includes SCI decoding from other UEs and/or sidelink measurements
· FFS information extracted from SCI decoding
· FFS sidelink measurements used
· FFS UE behavior and timescale of sensing procedure
· Note: It is up to further discussion whether SFCI is to be used in sensing procedure
Resource (re)-selection procedure can use results of sensing procedure to determine resource(s) for sidelink transmission at least Mode-2(a) 
· FFS timescale and conditions for resource selection or re-selection
· FFS resource selection / re-selection details for PSCCH and PSSCH transmissions
· FFS details for PSFCH (e.g. whether resource (re)-selection procedure based on sensing is used or there is a dependency/association b/w PSCCH/PSSCH and PSFCH resource)
· FFS impact of sidelink QoS attributes on resource selection / re-selection procedure
Note: the above agreements are not intended to prioritize Mode-2(a,b,c,d), additional details are to be discussed for all modes

Strong concern from Huawei with the support of Mode-2(a), mainly due to latency and reliability issues.
RAN1 chair requested to propose wording to make progress rather than firm objection blocking the process, especially during the feasibility phase where all issues can not get solved from the first step.

Thursday
R1-1814130	Offline Summary for NR-V2X AI - 7.2.4.1.4 Resource Allocation Mechanism	Intel Corp.
Decision: The document is noted.

Agreements:
· Sensing procedure is defined as SCI decoding from other UEs and/or sidelink measurements
· FFS information extracted from SCI decoding
· FFS sidelink measurements used
· FFS UE behavior and timescale of sensing procedure
· Note: It is up to further discussion whether SFCI is to be used in sensing procedure
· Note: Sensing procedure can be discussed in the context of other modes
· Resource (re)-selection procedure uses results of sensing procedure to determine resource(s) for sidelink transmission
· FFS timescale and conditions for resource selection or re-selection
· FFS resource selection / re-selection details for PSCCH and PSSCH transmissions
· FFS details for PSFCH (e.g. whether resource (re)-selection procedure based on sensing is used or there is a dependency/association b/w PSCCH/PSSCH and PSFCH resource)
· FFS impact of sidelink QoS attributes on resource selection / re-selection procedure
· For Mode-2(a), the following schemes for resource selection are evaluated, including
· Semi-persistent scheme: resource(s) are selected for multiple transmissions of different TBs 
· Dynamic scheme: resource(s) are selected for each TB transmission

Agreements:
· Mode-2(b) to be studied as a functionality that can be a part of Mode-2(a)(c)(d) operation, when one UE assists sidelink resource selection for other UE(s)
· Note: Mode-2(b) is not supported/studied as a standalone sidelink resource allocation mode

Agreements:
· For out of coverage operation, Mode-2(c) assumes (pre)-configuration of single or multiple sidelink transmission patterns (patterns are defined on each sidelink resource pool). 
· For in-coverage operation, Mode-2(c) assumes that gNB configuration indicates single or multiple sidelink transmission patterns (patterns are defined on each sidelink resource pool)
· FFS pattern design in time and frequency for periodic and aperiodic traffic
· If single pattern is configured to transmitting UE there is no sensing procedure executed by UE
· If multiple patterns are configured to transmitting UE there is a possibility of sensing procedure executed by UE
· Pattern is defined as follows
· Size of the resource in time and frequency
· Position(s) of the resource in time and frequency
· Number of resources
· FFS pattern selection procedure by UE

Agreements:
· For Mode-2(d) operation, further study the following potential radio-layer procedures including at least the following
· Procedures to become/serve as a scheduling UE for in-coverage and out-of-coverage scenarios
· The following options are identified for further study:
· Scheduling UE is configured by gNB
· Application layer or pre-configuration selects scheduling UE
· Receiver UE schedules transmissions of the transmitter UE during the session
· Scheduling UE is decided by multiple UEs including the one that is finally selected
· UE may autonomously decide to serve as a scheduling UE (self-nomination) / offer scheduling UE functions

Friday
R1-1814260	Summary for NR-V2X AI - 7.2.4.1.4 Resource Allocation Mechanism Intel
Decision: The document is noted.

Agreements:
· Initialization of Mode-2(d) operation is FFS
· For Mode-2(d) operation, further study the following potential radio-layer procedures including at least the following
· Procedure to determine a set of sidelink resources a scheduling UE can use for scheduling of other UEs
· The following options are identified:
· Based on sensing procedure by scheduling UE
· Configured by gNB if scheduling UE is in-coverage
· Pre-configured if scheduling UE is out of coverage
· Transmitting UE provides information about sidelink resources to scheduling UE
· FFS behavior/algorithm of scheduling UE 
· Behavior of scheduling UE to signal scheduling decisions for transmission/reception of other UEs
· The following options are identified:
· Physical layer signaling
· Higher layer signaling
· UE behavior to (re)-select scheduling UE(s)
· UE behavior to associate to scheduling UE(s)
· UE behavior when scheduling UE stop scheduling
· Resource management to address collision/interference and half-duplex issues b/w UEs scheduled by different scheduling UEs
· Relationship between scheduling UE and UE groups from upper layer perspective
· Whether UEs from the same upper layer group are served by the same scheduling UE
· Resources used for communication before UE is associated with a scheduling UE
· Procedures to switch between Mode-2(d) from/to other submodes 

R1-1812209	Sidelink resource allocation mode 2	Huawei,  HiSilicon
R1-1812309	Discussion on sidelink resource allocation mechanism	vivo
R1-1812367	On Sidelink resource allocation mechanism	MediaTek Inc.
R1-1812399	Designs for NR V2X Mode 2 Resource Allocation	Fraunhofer HHI, Fraunhofer IIS
R1-1812409	Enhancements of Configured Frequency-Time Resource Pattern in NR-V2X Transmission	Fujitsu
R1-1812620	Discussion on resource allocation mechanism in NR V2X	CATT
R1-1812651	Resource allocation mechanism for NR V2X	NEC
R1-1812733	Analysis of Mode 2 resource schemes on sidelink	ZTE, Sanechips
R1-1812794	Resource allocation mechanism in NR V2X	Lenovo, Motorola Mobility
R1-1812827	Discussion on mode 2 resource allocation in NR-V2X	OPPO
R1-1812844	Discussion on resource allocation mechanism for NR V2X	LG Electronics
R1-1812872	Resource allocation mechanism	AT&T
R1-1812880	Discussion on resource allocation mechanism for NR V2X	CMCC
R1-1812918	Considerations on NR V2X Resource allocation mechanism	Apple Inc.
R1-1812987	Discussion on resource allocation mechanisms for NR V2X	Samsung
R1-1813015	Discussion on resource allocation mechanism for NR sidelink	Panasonic
R1-1813058	Discussion on sidelink resource allocation	KDDI Corporation
R1-1813085	Discussion on resource allocation for mode 2	Spreadtrum Communications
R1-1813087	Sidelink Resource Allocation Mechanism for NR V2X	China Telecommunications
R1-1813103	Discussion on Sidelink resource management techniques for NR V2X communication	ITRI
R1-1813139	Discussion on NR V2X resource allocation mechanism	Sony
R1-1813164	Resource allocation for NR V2X	InterDigital, Inc.
R1-1813346	On resource allocation of V2x communications	Xiaomi Communications
R1-1813424	Sidelink Resource Allocation Mechanism for NR V2X	Qualcomm Incorporated
R1-1813498	Consideration on Mode 2 NR-V2X sidelink communication	ASUSTEK COMPUTER (SHANGHAI)
R1-1813522	On Sidelink Resource Allocation	Nokia, Nokia Shanghai Bell
R1-1813641	On Mode 2 Resource Allocation for NR Sidelink	Ericsson
R1-1814132	Sidelink resource allocation for mode 2c	Huawei, HiSilicon
R1-1814293	Further clarifications on sidelink resource allocation for mode 2c	Huawei, HiSilicon
[bookmark: _Toc1677425]Other
Including any other aspects necessary for sidelink unicast/groupcast/broadcast

R1-1812207	Discussion on reference signal for sidelink control and data channel design	Huawei,  HiSilicon
R1-1812210	System level evaluations on sidelink for NR V2X	Huawei,  HiSilicon
R1-1812211	Link level evaluations on sidelink for NR V2X	Huawei,  HiSilicon
R1-1812410	Resource Allocation for NR V2X Sidelink Communication	Fujitsu
R1-1812411	Considerations on HARQ-ACK feedback for NR-V2X unicast	Fujitsu
R1-1812492	Further considerations on sidelink unicast/groupcast/broadcast for NR V2X communication	Intel Corporation
R1-1812828	Discussion on dual-connectivity for NR-V2X	OPPO
R1-1812873	Field trial results from 39GHz vehicle to vehicle communication	AT&T
R1-1812919	Considerations on NR V2X scheduling mechanism	Apple Inc.
R1-1813016	Discussion on supporting unicast, groupcast and broadcast via NR sidelink	Panasonic
R1-1813104	Considerations on Design issues for NR V2X unicast, groupcast  	ITRI
R1-1813229	Support of NR Sidelink Unicast Groupcast and Broadcast 	InterDigital, Inc.
R1-1813230	Preliminary Link Level Evaluations on Reference Signal for NR V2X 	InterDigital, Inc.
R1-1813551	Sidelink discovery for NR V2X	Huawei,  HiSilicon
R1-1813552	Frame and slot structure for sidelink	Huawei,  HiSilicon
R1-1813553	Sidelink CSI	Huawei,  HiSilicon
R1-1813554	Design and contents of PSCCH and PSFCH	Huawei,  HiSilicon
R1-1813555	Bandwidth parts and resource pools for V2X sidelink	Huawei,  HiSilicon
R1-1813642	On the NR Sidelink Discovery Procedures	Ericsson
R1-1813643	On CSIT acquisition for SL unicast	Ericsson
R1-1813644	Link level evaluations of NR PSSCH	Ericsson
R1-1813645	Clustering and Cluster Head Election Schemes for In-Coverage and Out-of-Coverage UEs	Ericsson
R1-1813	646	System level evaluations of NR V2X sidelink	Ericsson
R1-1813647	Link level evaluations of NR PSCCH	Ericsson
R1-1813648	On 2-stage PSCCH-I design	Ericsson
R1-1813649	On SCI formats	Ericsson
[bookmark: _Toc529013708][bookmark: _Toc1677426]Evaluation of Uu for advanced V2X use cases
R1-1812212	NR Uu and LTE Uu support and enhancement for advanced V2X use cases	Huawei,  HiSilicon
· Proposal 1: NR Uu should support multicast service transmission via PDCCH/PDSCH and Group-RNTI.
· Proposal 2:  NR Uu should support scheduling multiple groups of multicast services in the same slot.
· Proposal 3: HARQ and CSI reporting should be supported in NR Uu multicast services. 
· Proposal 4: Support combined feedback from multiple UEs for NR Uu DL groupcast for both HARQ and CSI. 
· Proposal 5: Support multi-cell multicast service in NR Uu V2X, QCL associations of PDSCH DMRS port groups should be revisited.
· Proposal 6: To reduce NR V2X mobility latency, UL mobility measurement should be considered.
· Proposal 7: gNB should assign transmission pattern according UE reported traffic information.  The detail parameters of transmission pattern should be left to implementation.
· Proposal 8: If multiple active UL CG is configured, UE should use the appropriate CG for the corresponding traffic.
· Proposal 9: In addition to assigning resource pools to multiple UEs within a given area, geographic zones for NR SL are designed to allow:
· Spatial re-use for UEs that are sufficiently far apart;
· Assigning resources to UEs based on UE motion.
· Proposal 10: Consider minimal LTE Uu enhancement to support remote driving:
· Enable HARQ retransmission on top of HARQ-less operation.
· Increase the bandwidth or the number of carriers configured.
· Observation 1: 90% UEs could be supported at the 99.999% reliability level for downlink for urban grid scenario. 
· Observation 2: 23% UEs could be supported at the 99.999% reliability level for uplink for urban grid scenario.
Decision: The document is noted.

R1-1813650	Study of Uu feasibility for advanced V2X use cases	Ericsson
· Observation 1: Using slot aggregation can help in lowering the required SNR when the SNR requirement is limited by target BLER, rather than throughput.
· Observation 2: 30kHz performance is better than 60kHz at high speeds, for the given latency constraint of 3ms.
· Observation 3: With a relaxed UL target GBR of 2.5 Mbps, the UL and DL has similar performance.
· Observation 4: DL and UL requirements for advance V2X use cases can be fulfilled at reasonable SNR values.
· Observation 5: Enhancements of other items may be used for V2X once specified.
· Based on the discussion in the previous sections we propose the following:
· Proposal 1: RAN1 captures in the conclusion part of the TR that from RAN1 point of view, V2X can effectively support the NR V2X use cases.
· Proposal 2: TR 38.885 includes a reference to the URLLC TR.
· Proposal 3: RAN1 focuses on V2X specific enhancements.
· Proposal 4: UE reports of traffic characteristics are not left up to UE implementation. Specific rules are introduced on contents and triggers.
· Proposal 5: In addition to the agreed reports, NR supports the following UE reports:
· PC5 traffic related information
· Utilization of the radio resources in the PC5 pool (e.g., CBR, etc.)
· Interference measurements on the radio resources in the PC5 pool.
· Proposal 6: Broadcast and multicast for NR Uu are not studied in the NR V2X study item.
Decision: The document is noted.

Tuesday conclusion: Discuss further offline – Ricardo (Ericsson)

Friday
R1-1814107	Feature lead summary#2 on Evaluation of Uu for advanced V2X use cases	Ericsson
Decision: The document is noted.

Agreements:
· DCI is used to identify the type-2 UL configured grant to be activated or released. 
· FFS Single DCI for multiple type-2 UL configured grants.
Agreement:
· From RAN1 perspective, NR UE reporting on Uu that include at least traffic periodicity, timing offset, and message size is beneficial at least for the purpose of managing multiple UL configured grants.

Conclusion:
· For this and future meetings, enhancements on Uu reporting for managing of Uu grants and configuration will be discussed in this AI (“Evaluation of Uu for advanced V2X use cases”).
· For this and future meetings, enhancements on Uu reporting for managing of SL grants and configuration will be discussed in the AI “Uu-based sidelink resource allocation/configuration”.

Agreements:
· NR supports UE reporting over Uu of sidelink traffic-related information. 
· FFS contents.


R1-1812368	Analysis of Uu interface for advanced V2X use cases	MediaTek Inc.
R1-1812493	Evaluation of NR Uu support for advanced V2X use cases	Intel Corporation
R1-1812621	Evaluation of Uu for advanced V2X use cases	CATT
R1-1812845	Discussion on NR Uu for advanced V2X use cases	LG Electronics
R1-1812988	Discussion on Uu for advanced V2X use cases	Samsung
R1-1813180	About Uu enhancements for advanced V2X use cases	ZTE, Sanechips
R1-1813425	Uu for advanced V2X use cases	Qualcomm Incorporated
R1-1813523	On Uu for advanced V2X use cases	Nokia, Nokia Shanghai Bell
[bookmark: _Toc529013709][bookmark: _Toc1677427]Uu-based sidelink resource allocation/configuration
Including LTE/NR controlling NR sidelink & NR Uu controlling LTE sidelink

R1-1812310	Enhancements of  Uu link to control  sidelink	vivo
· Observation 1: Enabling LTE Uu to schedule dynamically NR sidelink may introduce significant specification and implementation complexities.
· Observation 2: Supporting NR Uu controlling LTE mode 3 requires significant spec changes in both the PHY and MAC layers.
· Proposal 1: The SIB and dedicated RRC signaling are enhanced to support NR Uu link to control NR sidelink.
· Proposal 2: A new DCI format of UE-specific search space is supported for dynamic sidelink scheduling.
· Proposal 3: Multiple active semi-persistent scheduling allocations based on the configured uplink grant type-2 are supported for NR sidelink.
· Proposal 4: The scheduling timing, as well as the processing capability, should be defined for the sidelink scheduling.
· Proposal 5: A UE may need to report the feedback information, such as the HARQ-ACK, CSI information, and selected beam(s) between peers in sidelink to assist the network scheduling.
· Proposal 6: BSR for sidelink should be enhanced to indicate the transmission type and destination.
· Proposal 7: A dedicated SR resource for sidelink transmission may be introduced.
· Proposal 8: It should be clarified on the necessity and benefit of enabling LTE Uu to schedule NR sidelink dynamically.
· Proposal 9: In order to reduce the impact to the specification and minimize the complexity, only a limited subset of functionalities are supported for LTE Uu scheduling NR sidelink.
· Proposal 10: Further study the gain of introducing NR Uu controlling LTE mode 3.
Decision: The document is noted.

R1-1813179	Discussion on Uu based resource allocation/configuration for NR V2X	ZTE, Sanechips
Observation 1: For LTE Uu controlling NR mode-1 sidelink, 
· It can hardly meet the low latency requirements.
· It can hardly support unicast and groupcast, as well as the numerologies other than 15kHz.
Observation 2: For the NR Uu controlling LTE sidelink mode 3,
· It introduces additional complexity for the coordination among NR sidelink scheduler, LTE sidelink scheduler and may even LTE Uu link scheduler.
· It needs to introduce a new NR DCI format for scheduling LTE sidelink. The design of new DCI and the associated procedures requires significant work in standard. 
· It also needs quite some normative works to support cross-RAT scheduling with different SCSs. 
Proposal 1: LTE Uu controlling NR sidelink mode-1 is not supported.
Proposal 2:  At least the NR resource pool configuration is support for LTE Uu controlling NR sidelink mode-2. 
Proposal 3: Support following in semi-static configuration on NR Uu controlling NR sidelink Modes 1 and 2.
· resource pool configuration
· FFS whether the resource pool configuration should be designed differently for each of the unicast/groupcast/broadcast cases.
· Sidelink BWP (if defined)
Proposal 4:  New DCI format should be designed for NR Uu controlling NR sidelink. The following aspects should be studied further for the new DCI:
· Cross-carrier scheduling with different numerologies.
· Dynamic switching among BWPs/resource pools within one carrier.
Proposal 5:  Study physical layer uplink control signaling and procedure for NR unicast/groupcast in Mode 1.
Proposal 6: For NR Uu controlling NR sidelink Model-1,
· Dynamic resource allocation should be supported at least for aperiodic traffics and unicast/groupcast transmissions.
· NR grant type-2(SPS) should be supported at least for periodic traffics
· Further study the benefit and necessity of applying NR grant type-1(grant-free).
Proposal 7: NR Uu controlling LTE sidelink mode-3 is de-prioritized in Rel-15.
Decision: The document is noted.

Tuesday conclusion: Continue discussion offline – Phillippe (Huawei)

Friday
R1-1814216	Summary of AI: 7.2.4.3 Uu-based sidelink resource allocation/configuration	Huawei, HiSilicon
Decision: The document is noted.

Agreements:
The following NR sidelink resource allocation techniques by NR Uu for mode-1 are supported:
· Dynamic resource allocation
· Configured grant. 
· FFS whether type-1 and/or type-2 
Agreements:
· In continuing evaluating NR Uu scheduling of LTE sidelink mode-3, consider at least:
· What will be required on the UE side to support such feature 
· DCI design (e.g., whether DCI 5A can be reused)
· Deployment scenarios where it is beneficial


R1-1812213	Discussion on Uu-based sidelink resource allocation/configuration	Huawei,  HiSilicon
R1-1812369	Uu-based enhancements for sidelink configuration	MediaTek Inc.
R1-1812412	Enhancements of NR Uu to control NR sidelink	Fujitsu
R1-1812494	On enhancement of NR/LTE Uu interfaces for sidelink resource allocation	Intel Corporation
R1-1812622	Discussion On Uu-based sidelink resource allocation/configuration in NR V2X	CATT
R1-1812813	Discussion of Uu-based sidelink resource allocation and configuration	OPPO
R1-1812846	Discussion on Uu-based sidelink resource allocation/configuration	LG Electronics
R1-1812874	Enhancements of NR Uu to control sidelink	AT&T
R1-1812881	Uu-based sidelink resource allocation/configuration	CMCC
R1-1812989	Discussion on Uu-based sidelink resource allocation and configuration	Samsung
R1-1813073	NR V2X slot structure and configuration on a shared carrier	Spreadtrum Communications
R1-1813105	Considering on NR Uu for Resource Configuration on NR sidelink	ITRI
R1-1813231	Discussion on Uu-based Sidelink Resource Allocation and Configuration 	InterDigital, Inc.
R1-1813321	Uu-based NR sidelink resource allocation/configuration	NTT DOCOMO, INC.
R1-1813426	Enhancements of LTE Uu and NR Uu to control NR sidelink	Qualcomm Incorporated
R1-1813524	On Uu-based sidelink resource allocation/configuration	Nokia, Nokia Shanghai Bell
R1-1813623	Consideration on enhancements of NR Uu to control NR sidelink	Convida Wireless
R1-1813651	Uu based resource allocation and configuration for SL	Ericsson
[bookmark: _Toc529013710][bookmark: _Toc1677428]QoS management
Including congestion control

R1-1813427	Design aspects and requirements for QoS	Qualcomm Incorporated
· Proposal 1: minimum required communication range (as defined by higher layers) is agreed to be used in case HARQ feedback for session less groupcast communication.
· Proposal 2: Study NACK based HARQ feedback for Groupcast/Multicast transmission.
· Proposal 3: Study how to allow only those UEs to send HARQ feedback in terms of NACK which are in certain required communication range from a transmitter.
· Proposal 4: Study the Rel-14 LTE-V2X Zone ID concept to put UE location information in the SCI to assist distance based NACK feedback.
· Proposal 5: Broadcast, multicast and unicast share mode 2 resource pool.
· Proposal 6: Mode 2 QoS mechanisms provides different treatment to different QoS traffic based on window-based slot level channel access. 
· Proposal 7: CBR and CR based approach is used for congestion control. Channel access window size and other transmitter parameters are configured for different QoS/priority level for different CBR levels.
Decision: The document is noted.

Tuesday conclusion: Continue offline discussion- Torsten (Nokia)

Friday
R1-1813941	Summary of AI 7.2.4.4, QoS Management	Nokia, Nokia Shanghai Bell
Decision: The document is noted.
Conclusion: 
· Selection of QoS model (QoS Flow or per-packet QoS) for the NR V2X sidelink is outside the scope of RAN1

R1-1812214	QoS management for NR V2X	Huawei,  HiSilicon
R1-1812413	Discussion on QoS-related Fragmentation Metric in NR-V2X	Fujitsu
R1-1812495	QoS management and congestion control for NR V2X sidelink communication	Intel Corporation
R1-1812623	QoS management in NR V2X	CATT
R1-1813872	QoS Management for NR V2X	Fraunhofer IIS, Fraunhofer HHI	Revision of R1-1812725
R1-1812829	Discussion on QoS management in NR-V2X	OPPO
R1-1812847	Discussion on QoS management for NR V2X	LG Electronics
R1-1812990	Discussion on QoS management for NR V2X	Samsung
R1-1813017	Discussion on QoS management for NR V2X	Panasonic
R1-1813106	Considerations on resource sharing among different QoS levels	ITRI
R1-1813112	Discussion of Physical Layer Aspects of QoS Prediction for NR V2X	Continental Automotive GmbH
R1-1813165	QoS Management for NR V2X	InterDigital, Inc.
R1-1813174	Discussion on QoS management	ZTE, Sanechips
R1-1813322	Sidelink QoS management	NTT DOCOMO, INC.
R1-1813525	On QoS Management	Nokia, Nokia Shanghai Bell
R1-1813652	NR sidelink QoS handling	Ericsson
[bookmark: _Toc529013711][bookmark: _Toc1677429]Coexistence
Including feasibility of coexistence mechanisms & advanced V2X services provided by NR V2X under co-existence

R1-1812991	Discussion on Coexistence between LTE and NR PC5	Samsung
· Observation 1: Except prioritization, there is not much issue on coexistence for the cases where a vehicle transmits via LTE sidelink while it receives via NR sidelink, vice versa.
· Proposal 1: RAN1 first focuses the cases where both LTE and NR transmit (or receive) simultaneously. FFS on Case TR and Case RT.
· Proposal 2: Consider the EN-Dc power control/sharing mechanisms as a baseline.
· Proposal 3: Discuss UE processing burden and prioritization for both LTE and NR sidelinks.
· Proposal 4: RAN1 assumes that LTE and NR parts in a vehicle are aware each other of information related to transmission and reception of LTE and NR
Decision: The document is noted.

R1-1813018	Discussion on coexistence mechanisms for LTE sidelink and NR sidelink	Panasonic
· Proposal 1: Both inter-band and intra-band should be considered for coexistence between LTE sidelink and NR sidelink. Both licensed and shared/unlicensed band should be considered.
· Proposal 2: The time domain granularity of handling half duplex is in unit of OFDM symbol instead of subframe or slot
· Proposal 3: Semi-static/static resource coordination in time domain is the baseline for the scenario which has half duplex problem. FFS dynamic resource coordination mechanism and relevant scenario. 
· Proposal 4:  Power allocation prioritization is based on certain common solution like traffic priority (e.g., PPPP) instead of always prioritizing LTE carrier only which is assumed to transmit basic safety messages.
Decision: The document is noted.

Tuesday conclusion: Continue offline discussion – Arjun (Qualcomm)

Friday
R1-1814301	Summary of Coexistence Aspects in NR-V2X Study (AI 7.2.4.5)	Qualcomm Inc.
Decision: The document is noted.

Agreements:
· Consider solutions for sidelink coexistence for the following: 
· Potential LTE V2X Tx and NR V2X Tx
· Potential LTE V2X Tx and NR V2X Rx
· Potential LTE V2X Rx and NR V2X Tx
· FFS the case of potential LTE V2X Rx and NR V2X Rx, e.g., whether or not it can be handled implementation

Agreements:
RAN1 will identify both TDM and FDM solutions for coexistence. The specific support for each solution is FFS.
For FDM solutions: 
· For both dynamic and semi-static power allocation solutions, RAN1 assumes synchronization between NR and LTE V2X sidelinks, for a NR V2X UE when NR and LTE V2X sidelinks are intra-band
· The case of inter-band is FFS
Note: If the identified solutions can be applied to systems that are not synchronized, then RAN1 may revisit this assumption.


R1-1812215	Discussion on co-existence for NR V2X and LTE V2X	Huawei,  HiSilicon
R1-1812311	On coexistence of NR and LTE sidelink for V2X	vivo
R1-1812370	Discussion on coexistence solutions  between LTE-V2X and NR-V2X	MediaTek Inc.
R1-1812496	In-device coexistence mechanisms for eV2X services	Intel Corporation
R1-1812624	Discussion on coexistence of LTE sidelink and NR sidelink in NR V2X	CATT
R1-1812830	Discussion on coexistence in NR-V2X	OPPO
R1-1812848	Discussion on coexistence mechanism for NR V2X	LG Electronics
R1-1813178	Coexistence between NR V2X and LTE V2X	ZTE, Sanechips
R1-1813232	Discussion on Coexistence between NR V2X and LTE V2X 	InterDigital, Inc.
R1-1813323	LTE and NR sidelink coexistence	NTT DOCOMO, INC.
R1-1813428	Co-existence aspects for NR-V2X and LTE-V2X	Qualcomm Incorporated
R1-1813526	Discussion on coexistence between NR sidelink and LTE sidelink	Nokia, Nokia Shanghai Bell
R1-1813653	On coexistence for SL V2X	Ericsson
[bookmark: _Toc529013712][bookmark: _Toc1677430]Other
Including any remaining aspects of simulation assumptions,

Thursday
R1-1813550	Correction on vehicle blockage loss in NLOSv	Huawei, HiSilicon, ATT, Intel
Decision: The draft CR is endorsed, and final CR is agreed in R1-1814159 (CR0004).

R1-1814083	Introduction of CDL models	Qualcomm
Decision: The draft CR is endorsed with the following updates:
· In cover page, add “6.2.3.1 as the new section”
· De-highlight the reference to [3GPP TR 38.901]
· If there is already a reference # for 38.901, use the reference # instead
Final CR in is agreed in R1-1814160 (CR0005).


R1-1812497	Remaining aspects of eV2X evaluation methodology and assumptions	Intel Corporation
R1-1812677	LTE Uu support for advanced V2X use cases.	Huawei,  HiSilicon
R1-1813549	Discussion on NR Uu to control LTE sidelink	Huawei,  HiSilicon
R1-1813654	Configuration and signaling principles for NR sidelink	Ericsson
R1-1813655	On Interface Selection for Unicast V2X Communications	Ericsson
R1-1813656	On SL operation on Uu carrier	Ericsson
R1-1813668	Discussion on LTE Uu to control NR sidelink	Huawei,  HiSilicon
R1-1814324	Discussion on NR UE reporting sidelink measurements over Uu	Huawei, HiSilicon
[bookmark: _Toc1677431]Study on Remote Interference Management for NR
FS_NR_RIM; SID in RP-181832. Please refer to the SID for detailed scoping

R1-1812902	Text proposal for TR 38.866 Study on remote interference management for NR	CMCC
Decision: The document is noted.

The TP is endorsed with the following updates:
· Removing the contents under 7.3
· Removing the contents under 6.4
· Removing the texts in brackets in Table 6-1
The updated TP is reflected in R1-1814017 – to further check offline any texts not reflecting agreements in RAN1#94bis 

Agreements: (modified as shown on Thursday)
· The 2OS RS with comb-1 is recommended as the basic RIM RS resource. 
· The 2OS is corresponding to the RIM RS SCS.
· FFS whether to support additional # of symbols for RIM RS
· If supported, it is achieved based on the the basic RIM RS resource
· Time-domain circular RS with 2 OFDM symbols (i.e., Alt2 or Alt 3) is supported for RIM RS.
· Note: For Alt 2, the length of CP plus the length of the concatenated sequences equal to the length of 2 OFDM symbols
· Further discussion offline to down-select between Alt 2 vs. Alt 3 during this week
· Alt 2 is supported, while Alt 3 is not supported

Thursday: Huawei requested to capture the following concerns:
It’s Huawei’s strong belief that time-domain circularity is lost by using Alt 2 when RS is generated, with mapping with time repetition into more than one consecutive basic RIM RS resources which results in bad detection performance. 


Proposal:
· RS-1 and RS-2 are differentiable, via separate configuration using the following:
· Time occasion, and
· RS sequence
· Frequency position.
Huawei: cannot agree to both sub-bullets, would like to select only one. Argued that the potential benefits for both have not been demonstrated in any submitted contributions.

Thursday
R1-1814017	Text proposal for TR 38.866 Study on remote interference management for NR	CMCC
Decision: The document is noted.

Agreements:
· For all time occasions, the sequence candidates for detection should be the same, 
· If RS-2 is configured, RS-1 and RS-2 are differentiable, via separate configuration using the following:
· Time occasion, and
· RS sequence

Agreements:
· A gNB can be configured with multiple RIM RS configurations in a configured RIM RS periodicity 
· Each RIM-RS configuration is referring to the configuration of the resource in time, frequency and sequence for transmission of a basic RIM RS resource 
· For each gNB, multiple configurations of RIM RS-1 share the same frequency resource and sequence
· For each gNB, multiple configurations of RIM RS-2 share the same frequency resource and sequence
· The maximum number of configurations to be decided WI stage
· For different gNB, it is to be decided in WI stage that different frequency resource for RIM RS-1/RS-2 is allowed or not
· For all gNBs, the configured RIM RS periodicity should be same
· Minimum bandwidth of above configured frequency resource is 20MHz if the carrier bandwidth is larger than 20MHz, otherwise the bandwidth of above configured frequency resource is equal to the carrier bandwidth
· Maximum bandwidth to be decided in WI stage
· For each gNB, the number of candidate frequency resource for RIM-RS detection is 1 for bandwidth smaller than 40MHz
· For each gNB, the number of candidate frequency resource for RIM-RS detection is up to Y for bandwidth larger or equal to 40MHz 
· Y is to be decided in WI stage dependent on assumption in WI of the number of ID to be conveyed in a given duration
· It is to be decided if only one of the candidate frequency resource for RIM-RS transmission can be configured for each gNB

Agreement:
· The max number of sequences that one gNB needs to detect in one DL-UL period for interference identification is 8.

Proposal:
· The initial phase(s) of the Gold sequence for RIM-RS are configured per network by OAM

Agreements:
· Only one SCS is configured for RIM-RS per carrier per network to reduce gNB detection complexity.
· The candidate set can be {15kHz, 30kHz, [60kHz]}
· Down-selection can be revisited during the WI phase

Agreements:
· The RIM-RS transmission periodicity should be a multiple of the periodicity of the TDD DL/UL pattern, or a multiple of the combined periodicity, if two TDD DL/UL patterns are configured.


Continue discussion offline on remaining critical issues to close the SI, and discussing the recommended items for WID from RAN1 perspective

Friday session
R1-1814256	Text proposal for TR 38.866 to capture agreements in RAN1#94bis	CMCC
Decision: The document is noted. To further check offline. Finally endorsed in:
R1-1814291	Text proposal for TR 38.866 Study on remote interference management for NR (agreements of RAN1#94bis)	CMCC

Agreements:
Capture the following descriptions for time-domain RIM mitigation solutions in the TR, Section 6.4.1: 
Time-domain RIM mitigation solutions may be applied at Aggressor-side, Victim-side or at both sides.
Solutions with network implementation:
· At Victim side, the victim can avoid scheduling on UL symbols suffering from remote interference or reconfigure slot format to reduce the number of UL symbols. The uplink throughput is sacrificed in this method. This solution does not have specification impact.
· At Aggressor side, the aggressor can mute/backoff or avoid scheduling on DL symbols that cause remote interference to the victim, or backs off DL symbols by reconfiguring the slot format. The downlink throughput is sacrificed in this method. In this solution, the mitigation scheme can be achieved through network implementation. However, the aggressor needs to know how many UL symbols it causes interference to at the victim gNBs, this can be estimated through the RIM-RS transmitted by the victim. 
· Note that there is a chance that the DL symbols causing interference to victim would overlap with SSB (or other measurement RSs) at the aggressor, however, it can be up to network implementation to handle the case that DL symbols causing interference overlap with SSB (or other measurement RSs) symbols at the aggressor-side.
· Time-domain solution can also be in a static manner. The victim and the aggressor can be statically configured with a TDD pattern with long enough guard period to provide robustness against RI, instead of dynamic DL muting. This solution increases the overhead due to the guard period and therefore the throughput is sacrificed. The overhead of GP can be reduced by minimizing the number of DL/UL switching by using TDD DL/UL configuration with longer period. This solution does not have spec impact.

Agreements:
· It is beneficial that Victim gNB can use RIM RS to convey the following information:
· [bookmark: _Hlk530128127]“Enough mitigation, no further actions needed” 
· “Not enough mitigation, further actions needed”
· Note: to decide in the WI phase how/whether to reflect the above
· To capture in the TR, section 6.3.1

Agreements:
Capture the following descriptions for frequency-domain RIM mitigation solutions in the TR section6.4.1.2: 
Frequency-domain RIM mitigation solutions may be applied at Aggressor-side, Victim-side or at both sides.
Solutions by network implementation:
· Victim gNB can avoid scheduling in frequency resources that are interfered. In this solution, the victim can measure the interference per resource block and avoid use the frequency resources suffering from high interference. Note that if the uplink reception in the full bandwidth is interfered, frequency-domain based solutions only applied at the victim side cannot work. This solution does not have specification impact.
· The aggressor DL and the victim UL can be statically or semi-statically configured of orthogonal frequency resources. This can be achieved without specification impact:
· The victim UL and the aggressor DL can be statically configured to use non-overlapping bandwidth all the time. This solution sacrifices the spectral efficiency, even in absence of remote interference. 
· The OAM can pre-configure the valid frequency-domain resource used for DL and UL to gNBs for the situation when remote interference is present. In this way, some UL resources can be protected for victim gNB, where critical UL resources, such as resources for initial access can be configured on.
· Based on the detection of the RIM RS, the aggressor gNB can perform muting in partial frequency for bandwidth larger or equal to 40MHz.

Agreements:
To Capture the following descriptions for spatial-domain RIM mitigation solutions in the TR, section6.4.1.3: 
Spatial-domain RIM mitigation solutions may be applied at Aggressor-side, Victim-side or at both sides.
Solutions by network implementation:
· Mounting antennas at lower height. This is a static solution and it may sacrifice corresponding cell coverage, even in absence of remote interference.
· The victim gNB performs receive beam nulling or apply interference rejection combining receiver or beam selection to suppress the remote interference in the spatial domain.
· The victim gNB schedules UE transmission that will be received in spatial directions that are less interfered at the victim gNB.
· The victim gNB adjusts the down-tilt so that the remote interference level is tolerable. In this solution, the cell coverage at the victim may be sacrificed.
· The aggressor gNB adjusts the down-tilt in a pre-determined way. In this solution, the cell coverage at the aggressor may be sacrificed. 
· The aggressor uses beam directions that would cause minimal remote interference at the victim gNB in the resource adjacent to GP. This beam direction can be obtained according to reciprocity by choosing the beam direction which experiences minimal interference.

Agreements:
Capture the following descriptions for power-domain RIM mitigation solutions in the TR, 6.4.1.4: 
Power-domain RIM mitigation solutions may be applied at Aggressor-side, Victim-side or at both sides.
Solutions by network implementation:
· The victim gNB increases the UE transmission power by increasing target receiver power P0, or fractional path-loss compensation factor α or using TPC command. This may cause more interference to neighbor cells and increase UE power consumption.
· The aggressor gNB reduces the DL transmission power on DL symbols potentially causing remote interference by a fixed step. This will impact on the cell coverage and may not ensure that remote interference is completely eliminated at the victim.

Agreements:
Capture the following descriptions for RIM mitigation solutions for improved PRACH enhancements in the TR, Section6.4.1.5: 
For PRACH transmission, the configured PRACH resource in the victim cell may collide with UL time duration suffering from remote interference. To improve the PRACH robustness, the following network implementation solutions can be considered:
· RI mitigation solutions for improved PRACH robustness can be applied at the victim-side by zeroing out the interfered part of the received signal and only perform detection steps on the non-interfered part of the receive signal. 
· Victim gNB can configure an appropriate PRACH configuration index to ensure that the valid PRACH occasions are always on the UL symbols with enough gaps to the GP. This is a static solution and it may sacrifice initial access latency, even in absence of remote interference.
· Victim gNB can reconfigure the PRACH configuration index to ensure that the valid PRACH occasions are on the UL symbols within a TDD DL/UL periodicity that are less interfered by remote interference when detecting the presence of RI. The PRACH reconfiguration is performed by network in SIB1. This may sacrifice initial access latency.
· Victim gNB can reconfigure the PRACH preamble target received power or power ramping step to ones that are more robust towards RI when detecting the presence of RI. The PRACH reconfiguration is performed by network in SIB1. This may sacrifice initial access latency and may cause more interference to neighbor cells.

Agreement:
· No UE side’s enhancement is to be introduced for RIM of R16

Agreements:
Observations:
· Networking implementation, e.g., network reconfiguration of the parameters for random access, can improve the robustness of the random access of UEs, including legacy UEs.
· PRACH robustness improvement for RIM can be achieved by network implementation only
· Some new proposals for rach access mechanism can be beneficial for new UE with the cost of additional RACH resource

Agreements:
· It is recommended not to support Framework 2.2 in Rel-16.
· It is recommended to specify components to enable Framework-0, Framework-1 and Framework 2.1 in Rel-16.

Agreements:
· Information reporting to OAM from both aggressor and victim gNB is supported from RAN1 perspective
· Note: this may or may not have spec impact

Agreements:
The following features and solutions are recommended to be specified as part of a Rel.16 RIM WI from a RAN1 perspective:
· Unified design on RIM RS-1/2 and RIM RS in terms of sequence type, time and frequency transmission pattern, applicable for all frameworks
· RS-1 and RS-2 are differentiable
· Each RIM-RS can convey information on gNB (or gNB set) identification, 
· RIM RS can assist the aggressor to identify how many UL OFDM symbols at victim it impacted and/or provide information whether the atmospheric ducting phenomenon exists
· It is beneficial for RIM RS-1 or RIM RS-2 to be used by victim gNB to convey  information that  “Enough mitigation, no further actions needed” &  “Not enough mitigation, further actions needed”
· Basic RIM-RS resource is recommended be designed based on the following
· Pseudo-random sequence (length-31 Gold sequence) as in NR Rel-15
· 2OS RS with comb-1, and time-domain circular RS with 2 OS 
· Support candidate SCS set {15kHz, 30kHz, [60kHz]}
· Support max number of sequences in one DL-UL periodicity for interference identification is 8

TP to capture agreements from this meeting (R1-1814292) (including summary of evaluation results)
R1-1814292	Text proposal for TR 38.866 Study on remote interference management for NR
Decision: The document is noted. Endorsed in:
R1-1814360	Text proposal for TR 38.866 Study on remote interference management for NR


R1-1813170	On mechanisms for gNB coordination	Ericsson
[bookmark: _Toc529013714][bookmark: _Hlk524836747][bookmark: _Toc1677432]Evaluation Results
R1-1812218	Evaluation of reference signals in RIM	Huawei, HiSilicon
R1-1812498	Evaluation results for NR RIM	Intel Corporation
R1-1812625	Evaluation results of reference signal	CATT
R1-1812882	Evaluation results for RIM	CMCC
R1-1813429	Evaluation Results	Qualcomm Incorporated
R1-1813465	On evaluation of RIM	Nokia, Nokia Shanghai Bell
R1-1813889	Evaluation results for RIM RS	Ericsson
R1-1813990	Preliminary evaluation results for NR RIM	LG Electronics
R1-1814264	Evaluation Results for RIM	ZTE
R1-1814348	Evaluation of RIM RS design	CEWiT
R1-1814358	Updated evaluation results on RIM-RS	CATT
[bookmark: _Toc529013715][bookmark: _Toc1677433]Mechanisms for improving network robustness
R1-1812216	Discussion on remote interference mitigation mechanisms	Huawei, HiSilicon
R1-1812440	Discussion on RIM mechanisms for improving network robustness	ZTE
R1-1812499	Mechanism on remote interference mangement	Intel Corporation
R1-1812570	Discussion on mechanism for NR RIM support	LG Electronics
R1-1812626	On remote interference mitigation mechanism	CATT
R1-1812883	Discussion on improving network robustness for RIM	CMCC
R1-1812992	Discussion on remote interference management	Samsung
R1-1813167	On mechanisms for improving network robustness	Ericsson
R1-1813374	On framework modification for asymmetric remote interference management	CEWiT
R1-1813430	Mechanisms for improving network robustness	Qualcomm Incorporated
R1-1813466	Discussion on NR remote interference mitigation schemes	Nokia, Nokia Shanghai Bell
[bookmark: _Toc529013716][bookmark: _Toc1677434]Mechaisms for identifying strong gNB interferers
R1-1812217	Discussion on reference signal design for identifying remote interference	Huawei, HiSilicon
R1-1812441	Discussion on reference signal for RIM	ZTE
R1-1812500	Considerations on RIM RS	Intel Corporation
R1-1812571	Discussion on reference signal design for NR RIM support	LG Electronics
R1-1812627	On identification of aggressor and victim gNBs	CATT
R1-1812993	Discussion on reference signal for remote interference identification	Samsung
R1-1813375	On remote interference management reference signal design	CEWiT
R1-1813431	Mechanisms for identifying strong gNB interferers	Qualcomm Incorporated
R1-1813467	Determination of RIM-RS resources	Nokia, Nokia Shanghai Bell
R1-1813890	On RIM reference signal design	Ericsson
R1-1813899	Discussion on RS design for RIM	CMCC
R1-1814268	On RIM RS generation, transmission occasion and circularity characteristic	Huawei, HiSilicon
[bookmark: _Toc529013717][bookmark: _Toc1677435]Other
R1-1812678	Overview of RIM frameworks and potential specification impacts	Huawei, HiSilicon
R1-1812679	Potential specification impacts for RIM RS design	Huawei, HiSilicon
R1-1812680	Potential specification impacts for remote interference mitigation schemes	Huawei, HiSilicon
R1-1813169	On encoding of gNB set ID in RIM-RS	Ericsson
R1-1813171	System assessment for RIM	Ericsson
R1-1813172	PRACH improvements for network robustness	Ericsson
R1-1813432	UE impact by RIM	Qualcomm Incorporated
[bookmark: _Toc529013726][bookmark: _Toc529013718][bookmark: _Toc1677436]Study on Physical Layer Enhancements for NR URLLC
FS_NR_L1enh_URLLC; SID in RP-182089. Please refer to the SID for detailed scoping

R1-1814025	TR 38.824 v0.0.4 Study on physical layer enhancements for NR ultra-reliable low latency communication (URLLC)	Huawei, HiSiliconRev of (R1-1813469)
Decision: The document is noted.

Agreements:
· R1-1814025 is endorsed with the following updates:
· Update the paragraph under 6.3.1 as follows, and move it to under 6.3
Whether to allow one PUSCH transmission instance to cross the slot boundary when the remaining symbols within one slot is not enough for one PUSCH transmission instance was studied. The conclusion is that one PUSCH transmission instance is not allowed to cross the slot boundary for grant-based PUSCH. One main concern to allow one PUSCH transmission instance to cross the slot boundary is that it may create complication, while the benefit is not justified for Rel-16 URLLC. 
· Under 8.2.2: 
· One transmission cross boundary of a period P was also studied considering the latency and reliability requirements. Switching grant free to grant based retransmission as in Rel-15 can be used.      
The updated TP is captured and endorsed in R1-1814036


R1-1813480	Text proposal on capturing specific use case and requirements for Rel-16 NR URLLC in TR 38.824		Huawei, HiSilicon

Wednesday: RAN1 chair thanked all URLLC feature leads for their good job and clear summaries – people not attending URLLC-related sessions can understand what's going on by just looking at and reading the summaries.
[bookmark: _Toc529013719][bookmark: _Toc1677437]Layer 1 enhancements
R1-1813891	Preliminary Uplink URLLC Latency Results	Idaho National Laboratory	(rev of R1-1812177)
[bookmark: _Toc1677438]Potential enhancements to PDCCH
R1-1812572	PDCCH enhancements for NR URLLC	LG Electronics
Proposal 1: New DCI format can be considered for rel-16 with targeting the reduction of size. How to manage blind decoding needs to be investigated if the reduction of DCI format size is considered. 
Proposal 2: PDCCH repetition without combining can be considered for rel-16 with targeting small specification efforts. 
· For PDSCH, a UE shall discard PDCCH(s) scheduling PDSCH for previously scheduled HARQ process until the transmission of HARQ-ACK for that HARQ process.
· For PUSCH, a UE shall discard PDCCH(s) scheduling PUSCH for previously scheduled HARQ process with the same resource allocation as that HARQ process until the PUSCH transmission for that HARQ process.
Proposal 3: UE capability on the maximum BD limits per monitoring occasion can be defined with the maximum number of monitoring occasions within a slot. 
Proposal 4: A UE can be configured with USS set(s) with higher priority for URLLC. 
Proposal 5: PDCCH candidates are mapped to USS sets until either BD limit or CCE limit is met with the following rule: 
· Candidates are selected in a round-robin fashion based on SS index and/or AL and/or candidate index.
· Lower indexed SS set and candidate can be selected first.
· Higher AL can be selected first.
Proposal 6: Instead of skipping of monitoring PDCCH candidates with higher priority, it can be considered to monitor such candidates with partial available CCEs or to shift search space set/candidates. 
Proposal 7: It is necessary to investigate how to reduce channel estimation (e.g., front-loaded DMRS transmission regardless of presence of PDCCH candidate). 
Proposal 8: When designing a DCI format for URLLC, considerations on UE limit on DCI sizes should be also taken into account.
Decision: The document is noted.

R1-1813987	PDCCH enhancements for URLLC	Huawei, HiSilicon	(rev of R1-1812221)
Observation 1: For carrier frequency 4 GHz with 4 Rx at the UE side, Rel-15 NR PDCCH (e.g. DCI payload size 40 bits and AL=16) can meet the reliability of 99.999%.  
Observation 2: For carrier frequency 700 MHz with 2 RX at the UE side, Rel-15 NR PDCCH (e.g. payload size 40 bits and AL=16) cannot meet the reliability of 99.9999%.
Observation 3: PDCCH blocking is seen in the investigated use cases AR/VR and Remote Driving
· For Remote Driving, even for a moderate number of users, only a certain percentage of UEs could meet the latency requirement, e.g. for 30 kHz SCS and 6 configured users, only 83% of the UEs could be scheduled within 1ms.
· For AR/VR, even for 5 configured users, only 40% can be scheduled within the given latency bound.
· The number of URLLC users that can be supported is heavily impacted by PDCCH blocking   
Proposal 1: RAN1 shall investigate enhanced schemes for URLLC to reduce the PDCCH blocking probability. 
Observation 4: When using compact DCI, the PDCCH blocking rate is decreased significantly. 
· For Remote Driving, the PDCCH blocking is reduced so that 6 users can be supported and for 10 configured users, 90% of the UEs can be scheduled within the latency bound.
· For AR/VR, the PDCCH blocking is reduced so that the number of users that can be scheduled within the given latency bound is increased by approximately 20%.
Observation 5: Introducing a new DCI size for URLLC does not need to increase the number of blind decodes
Proposal 2: Compact DCI should be supported for Rel-16 URLLC.
Observation 6: When using PDCCH repetition with fast feedback in combination with compact DCI, the PDCCH blocking rate is eliminated for most of the investigated cases:
· For up to 10 users in the Remote Driving use case
· For up to 15 users in the AR/VR use case. For the extreme scenario of up to 20 users, still 95% of the UEs can be scheduled within the latency bounds
Proposal 3: Both PDCCH repetition and compact DCI should be supported for Rel-16 URLLC. 
Observation 7: The new identified use cases for Rel-16 do not require an increase of the PDCCH monitoring capability.
Proposal 4: The PDCCH monitoring capability as defined in Rel-15 is sufficient. No need to enhance the PDCCH monitoring capability on BD/CCE in Rel16. 
Decision: The document is noted.

Tuesday conclusion: Continue discussion offline – Chengyan (Huawei)

Wednesday
R1-1814023	Summary of 7.2.6.1.1 Potential enhancements to PDCCH	Huawei, HiSilicon
Decision: The document is noted.

Agreements:
For link-level PDCCH evaluation, the target operating BLER of DCI(s) scheduling HARQ-less PDSCH/PUSCH should be smaller than 1e-x in Rel-16 NR URLLC, at the 5%-tile SINR geometry.
· x is the reliability requirement given in the table of representative use case for evaluation agreed in the RAN1#94bis meeting.
· The 5%-tile SINR geometry is obtained by system-level simulation assuming full buffer for a given evaluation scenario.
· This target assumes no HARQ re-transmssion 

Thursday
R1-1814178	Summary of 7.2.6.1.1 Potential enhancements to PDCCH	Huawei
Decision: The document is noted.

Agreement:
· No change of DCI format 0_0/1_0 in CSS from Rel-16 URLLC study item perspective

Agreements:
· To further study DCI for URLLC with a size potentially smaller than that of Rel-15 fallback DCI
· Consider using Rel-15 fallback DCI as a starting point for Rel-16 URLLC DCI
· Target a reduction of at least 10-16 bits compared to Rel-15 fallback DCI
· Companies report how to achieve the DCI size reduction
· The link level performance gain from PDCCH reliability perspective 
· Check at least AL=16 
· PDCCH resource utilization considering all UEs in the cell
· Check AL=1/2/4/8/16 
· If retransmission is feasible with the latency bound, different BLER target can be used
· The PDCCH blocking probability when applicable  
· The performance impact from compact DCI including impact to PDSCH/PUSCH capacity when applicable
· The impact on PDCCH blind decoding/DCI size budget 
· The impact on PDSCH/PUSCH scheduling flexibility 
· At least Rel-15 enabled use cases should be evaluated for the above study


R1-1812153	PDCCH Enhancements for NR URLLC	Ericsson
R1-1812312	PDCCH enhancements for URLLC	vivo
R1-1812374	Evaluations and enhancements of NR PDCCH for URLLC	MediaTek Inc.
R1-1813905	On PDCCH enhancements for URLLC	ZTE	(rev of R1-1812384)
R1-1812424	On PDCCH enhancements for URLLC	Mitsubishi Electric RCE
R1-1813875	On PDCCH enhancements for eURLLC	Intel Corporation	(rev of R1-1812501)
R1-1812628	DL control enhancements for URLLC	CATT
R1-1812742	L1 enhancement on PDCCH for URLLC	Sony
R1-1812815	PDCCH enhancement for URLLC	OPPO
R1-1812853	On Potential enhancements to PDDCH for URLLC	AT&T
R1-1812899	PDCCH enhancements for NR URLLC	Panasonic Corporation
R1-1812994	Potential enhanements for PDCCH	Samsung
R1-1813064	Discussion on PDCCH enhancement on URLLC	Spreadtrum Communications
R1-1813088	PDCCH enhancements for URLLC	China Telecommunications
R1-1813097	On PDCCH enhancements for eURLLC	ETRI
R1-1813113	On the PDCCH enhancements for NR URLLC	Nokia, Nokia Shanghai Bell
R1-1813234	Potential PDCCH enhancements for URLLC 	InterDigital, Inc.
R1-1813324	PDCCH enhancements for URLLC	NTT DOCOMO, INC.
R1-1813353	Potential PDCCH enhancements for URLLC operation	Motorola Mobility, Lenovo
R1-1813433	PDCCH enhancements for eURLLC	Qualcomm Incorporated
R1-1813506	Enhancements to PDCCH to support URLLC	CAICT
R1-1813538	PDCCH enhancements for URLLC	Sequans Communications
[bookmark: _Toc1677439]Potential enhancements to UCI
R1-1812816	UCI enhancement for URLLC	OPPO
· Observation 1: Slot-level HARQ feedback timing with different starting symbols of PUCCH can support more than one PUCCH for HARQ-ACK transmission in one slot.
· Observation 2: If common DCI are used by URLLC and eMBB, 
· A common HARQ timing set is configured for DCI format 1_1 to support both URLLC and eMBB. 
· DCI format 1_0 may be not applicable for URLLC, since only slot-level HARQ feedback timing is supported.
· Observation 3: If a unique semi-static HARQ-ACK codebook is determined per slot, the transmission efficiency of UCI will be very low, since a large number of redundant padding bits will be transmitted.
· Proposal 1: If symbol-level or half-slot HARQ timing is supported, 
· The starting poring for HARQ timing should be defined.
· PUCCH time recourse allocation should be enhanced.
· Proposal 2: Semi-static HARQ-ACK codebook should be determined per PUCCH or sub-slot.
· Proposal 3: Enhancements to solve the collision between multiple UL channels should be supported.
· Proposal 4: HARQ-ACK bits corresponding to URLLC and eMBB should be separately transmitted.
· L1 singling to indicate the URLLC or eMBB transmission should be supported in Rel-16.
· Semi-static HARQ-ACK codebook should be further enhanced for URLLC.
· Proposal 5: Enhancements to solve the collision of eMBB UCI and URLLC PUSCH.
· Proposal 6: PUSCH should be punctured by HARQ-ACK bits corresponding to URLLC.
· Proposal 7: Aperiodic CSI reporting triggered by DL grant can be considered.
Decision: The document is noted.

R1-1813434	UCI enhancements for eURLLC	Qualcomm Incorporated
· Proposal 1: For eURLLC, to enable multiple HARQ-ACK reporting per slot, each UL slot can be partitioned into a number of sub-slots. The K1 value is then defined with a sub-slot granularity.
· Proposal 2: For eURLLC, to determine the HARQ-ACK codebook size at each sub-slot, the UE considers a window of size K1,max sub-slots in the past, and counts all the PDSCHs with a K1 value pointing to a PUCCH resource in that sub-slot.  
· Observation 1: Providing the gNB with accurate CSI for re-transmission not only enhances the re-transmission performance, but more importantly, enhances network resource efficiency.
· Proposal 3: In Rel. 16 eURLLC, CSI reporting can either explicitly be triggered by the DL DCI or implicitly based on the outcome of the data decoding.
· Proposal 4: In Rel. 16 eURLLC, CSI computation can be performed by relying on the DL control/data DMRS.
Decision: The document is noted.

Tuesday conclusion: Discuss further offline – Jia (OPPO)

Wednesday
R1-1814044	Offline Summary on UCI enhancements for URLLC	OPPO
Decision: The document is noted.

Agreement:
· Multiple PUCCHs for HARQ-ACK within a slot should be supported in R16.

Friday
R1-1814273
Decision: The document is noted.

Conclusion:
For supporting multiple PUCCHs for HARQ-ACK within a slot, companies are encouraged to provide following details when proposing a solution:
· How to separate HARQ-ACK multiplexing windows for different PUCCHs?
· How to indicate the starting symbol of different PUCCHs?
· How to indicate K1, e.g. in unit of slot, half-slot, a number of symbols or symbol?
· How to determine dynamic HARQ codebook?
· How to determine semi-static HARQ-ACK codebook?
· How to configure PUCCH resource sets, e.g. reuse R15 PUCCH resource set configurations or not?
· How to determine PUCCH resource for each PUCCH?
· How to do PUCCH resource overriding for HARQ-ACK multiplexing?
· Maximum number of PUCCH transmissions for HARQ-ACK allowed in a slot?

R1-1812154	UCI Enhancements for NR URLLC	Ericsson
R1-1813986	UCI enhancements for URLLC	Huawei, HiSilicon	(rev of R1-1812222)
R1-1812313	UCI enhancements for URLLC	vivo
R1-1812375	Evaluations and enhancements of NR PUCCH	MediaTek Inc.
R1-1812385	UL control enhancements for URLLC	ZTE
R1-1812414	Discussion on HARQ-ACK feedback over PUCCH and PUSCH	Fujitsu
R1-1812502	On UCI enhancements for eURLLC	Intel Corporation
R1-1812573	UCI enhancements for NR URLLC	LG Electronics
R1-1812629	UL control enhancements for URLLC	CATT
R1-1812743	L1 enhancement on UCI for URLLC	Sony
R1-1812796	Discussion on UCI and PUCCH enhancement for URLLC	Panasonic Corporation
R1-1812854	UCI Enhancements  for NR	AT&T
R1-1812995	Potential enhanements for UCI	Samsung
R1-1813062	Discussion on UCI enhancement on URLLC	Spreadtrum Communications
R1-1813114	On UCI Enhancements for URLLC	Nokia, Nokia Shanghai Bell
R1-1813144	Enhanced HARQ-ACK for NR URLLC	Fraunhofer HHI
R1-1813163	Potential UCI enhancements for URLLC	InterDigital, Inc.
R1-1813325	UCI enhancements for URLLC	NTT DOCOMO, INC.
R1-1813507	Enhancements to UCI to support URLLC	CAICT
R1-1813539	UCI enhancements for URLLC	Sequans Communications
[bookmark: _Toc1677440]Potential enhancements to PUSCH
R1-1813326	PUSCH enhancements for URLLC	NTT DOCOMO, INC.
· Proposal 1: Study mini-slot repetitions as the promising candidates for URLLC enhancements and capture the benefits and advantages of them in the TR.
· PUSCH repetitions shorter than one repetition per slot (e.g., repetitions within a slot).
· PUSCH repetitions with precoder/QCL (or SRI)-cycling across repetitions.
· Proposal 2: Study further detailed options of following for PUSCH repetition and capture the options in the TR.
· Frequency-hopping
· E.g., the number of repetitions in the first hop is floor(N/2), the number of repetitions in the 2nd hop is ceiling (N/2) where N is the number of repetitions within a slot
· Time-domain resource allocation, 
· Option 1: each repetition has same transmission length.
· Option 2: each repetition can have different transmission length.
Decision: The document is noted.

R1-1813115	On scheduled PUSCH (& PDSCH) repetition enhancements for NR URLLC	Nokia, Nokia Shanghai Bell
· Observation: The current NR design of blind/HARQ-less repetition of scheduled PDSCH & PUSCH has severe limitations in terms of the repetition periodicity affecting the achievable latency and (dynamic) repetition flexibility affecting the overall NR efficiency. 
· Proposal 1: Support scheduling based blind/HARQ-less repetition for PDSCH/PUSCH within a slot in Rel-16 (in addition to repetition across slots of Rel-15 NR). Details are FFS. 
· Proposal 2: Support dynamic indication of blind/HARQ-less repetition for PDSCH/PUSCH in Rel-16. 
· FFS: size of bit field in the scheduling DCI, addressable repetition numbers
Decision: The document is noted.

Tuesday conclusion: Continue offline discussion – Sigen (Nokia)

Wednesday
R1-1814098	Summary of 7.2.6.1.3 potential enhancements for PUSCH for NR URLLC	Nokia, Nokia Shanghai Bell
Decision: The document is noted.

Friday
R1-1814326	Summary of offline discussion on the potential enhancements for PUSCH for NR URLLC	Nokia, Nokia Shanghai Bell
Further revised in R1-1814356.
Decision: The document is noted.


Agreements:
Support at least one of the following for one TB:
· One UL grant scheduling two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots
· One UL grant scheduling two or more PUSCH repetitions in consecutive available slots, with one repetition in each slot with possibly different starting symbols and/or durations
· N (N>=2) UL grants scheduling N PUSCH repetitions on consecutive available slots, with one repetition in each slot, and the i-th UL grant can be received before the end of the PUSCH transmission scheduled by the (i-1)th UL grant.
· FFS the definition of available slots

R1-1813968	PUSCH Enhancements for NR URLLC	Ericsson	(rev of R1-1812155)
R1-1812223	PUSCH enhancements for URLLC	Huawei, HiSilicon
R1-1812314	PUSCH enhancements for URLLC	vivo
R1-1812376	Enhancements of NR PUSCH for URLLC	MediaTek Inc.
R1-1812386	Grant-based PUSCH enhancements	ZTE
R1-1812503	On PUSCH enhancements for eURLLC	Intel Corporation
R1-1812574	PUSCH enhancements for NR URLLC	LG Electronics
R1-1812630	Discussion on potential enhancements to PUSCH	CATT
R1-1812744	L1 enhancement on PUSCH for URLLC	Sony
R1-1812817	PUSCH enhancement for URLLC	OPPO
R1-1812855	On Frequency Hopping for PUSCH	AT&T
R1-1812996	Evaluation and analysis on PUSCH repetition for URLLC	Samsung
R1-1813068	Discussion on URLLC PUSCH enhancements	Spreadtrum Communications
R1-1813133	On PUSCH enhancements for NR URLLC	Panasonic
R1-1813235	Potential PUSCH enhancements for URLLC	InterDigital, Inc.
R1-1813354	PUSCH enhancement for URLLC	Motorola Mobility, Lenovo
R1-1813435	PUSCH enhancements for eURLLC	Qualcomm Incorporated
R1-1813508	Enhancements to PUSCH to support URLLC	CAICT
[bookmark: _Toc1677441]Potential enhancements to Scheduling/HARQ/CSI Processing timeline
R1-1812315	Enhancement for Scheduling/HARQ/CSI Processing timeline	vivo
· Proposal 1: Enhanced UE processing time for N1/N2 can be considered to improve latency and reliability requirement.
· Proposal 2: Enhanced CSI computation timeline of UE can be considered  for URLLC.
· Proposal 3: For URLLC traffic, Rel-15 multiplexing timeline principle can be as starting point, in which N1 and N2 are replaced by the enhanced N1 and N2. X and Y value can be FFS
· Proposal 4: UE cancelation timeline less than N2 can be considered for URLLC.
Decision: The document is noted.

R1-1812377	Study and evaluation of scheduling, HARQ and CSI processing timeline	MediaTek Inc.
· Observation 1: Rel-15 capability#2 for PDSCH processing time is sufficient to meet URLLC requirements.
· Observation 2: For small subcarrier spacing (e.g. 15KHz), configured-grant operation to meet URLLC requirements.
· Proposal 1: There is no need to introduce new UE processing time for PDSCH processing and PUSCH preparation (N1 & N2) in Rel-16.
· Observation 3: The incurred latency in UL transmission is higher than that for DL transmission.
· Proposal 2: The UE is to be configured with two PDCCH monitoring configurations where the secondary configuration has more PDCCH monitoring occasions and it is triggered when the SR is transmitted.
Decision: The document is noted.

Tuesday conclusion: Continue offline discussion – Kianoush (Qualcomm)

Wednesday
R1-1814094	Summary for Potential Enhancements to Scheduling/HARQ/CSI Processing Timeline	Qualcomm
Decision: The document is noted.

Proposals:
· In order to evaluate the necessity to introduce a new N1/N2 timing capability in Rel. 16 eURLLC, two aspects should be considered:
· Perform latency analysis to identify the set of scheduling configuration parameters for which the eURLLC latency requirement(s) can/cannot be satisfied under the NR Rel. 15 timing capabilities.
· To do this, the worst-case achievable latency should be considered.
· Perform system-level simulations to investigate the gains brought by reducing N1/N2 and allowing for more (re-)transmissions within the eURLLC latency budget.
· To do this, the simulation parameters and performance metrics agreed for Rel. 16 eURLLC SI are the baseline.
· For both aspects, the comparison reference point is Rel. 15 NR capability timing 2 for FR1 and Rel. 15 NR capability timing 1 for FR2.
· For both aspects, companies should report the assumed values for the following parameters:
· Alignment latency 
· The considered N1/N2 values
· FFS whether RAN1 can consider an aligned set of values for the analysis/evaluation. 
· SR periodicity in case at least the first PUSCH Tx is based on a dynamic grant.
· PDCCH monitoring periodicity 
· FFS whether RAN1 can consider an aligned set of values for the analysis/evaluation. 
· The number of BDs/non-overlapping CCEs per monitoring occasion should be reported.
· For the purpose of this study, the possibility of enhancing the number of non-overlapping CCEs/BDs for NR eURLLC can be considered.
· FFS whether link-level evaluation is needed to investigate whether target BLER is achievable under the reported number of non-overlapping CCEs.
· Type-B time-domain allocation length for PDSCH/PUSCH channels 
· FFS whether RAN1 can consider an aligned set of values for the analysis/evaluation. 
· Time-domain allocation length for PDCCH, SR and PUCCH
· UE and gNB PDSCH/PUSCH decoding time
· HARQ-ACK to reTx PDCCH  and PUSCH to reTx PDCCH processing time at the gNB should be reported. 
· The number of PUCCHs carrying HARQ-ACK per slot.
· FFS: scheduling constraints (e.g., cDCI, TB size, #RBs, #layers, #CCs, etc.) and UE capabilities needed to enable reducing N1/N2.
· Note: If TDD is assumed, the DL/UL configurations should be reported.

Thursday
R1-1814173	Summary for Potential Enhancements to Scheduling/HARQ/CSI Processing Timeline	Qualcomm
Decision: The document is noted.

Proposals:
· In order to evaluate the necessity of introducing a new N1/N2 timing capability in Rel. 16 eURLLC, RAN1 should provide the following aspects:
· Perform latency analysis to identify the set of scheduling configuration parameters for which the eURLLC latency requirement(s) can/cannot be satisfied under the NR Rel. 15 timing capabilities.
· To do this, the worst-case achievable latency should be considered.
· Perform system-level and/or link-level evaluations to investigate the gains brought by reducing N1/N2 and allowing for more (re-)transmissions within the eURLLC latency budget.
· For system-level evaluation, the performance metrics agreed for Rel. 16 eURLLC SI are the baseline.
· For link-level evaluation, at least the resource efficiency, i.e., the total number of REs used for completing the transmission of a TB, should be reported. The number of transmissions for successfully decoding a TB and the target BLER for each transmission should be reported.
· For both system-level and link-level evaluations, the simulation parameters agreed for Rel. 16 eURLLC SI are the baseline.
· For all aspects, the comparison reference point is Rel. 15 NR capability timing 2 for FR1 and Rel. 15 NR capability timing 1 for FR2.
· For all aspects, companies should report the assumed values for the following parameters:
· Alignment latency 
· The considered N1/N2 values
· SR periodicity in case at least the first PUSCH Tx is based on a dynamic grant.
· SR Tx to initial PUSCH grant processing time 
· PDCCH monitoring periodicity 
· The number of BDs/non-overlapping CCEs per monitoring occasion should be reported.
· For the purpose of this study, the possibility of enhancing the number of non-overlapping CCEs/BDs for NR eURLLC can be considered.
· Type-B time-domain allocation length for PDSCH/PUSCH channels 
· Time-domain allocation length for PDCCH, SR and PUCCH
· UE and gNB PDSCH/PUSCH decoding time
· For the evaluations, companies to report HARQ-ACK to reTx PDCCH and PUSCH to reTx PDCCH processing time at the gNB (e.g., N2 & N1 defined for Rel-15 UEs)
· The number of PUCCHs carrying HARQ-ACK per slot.
· Companies can report operation constraints (e.g., cDCI, TB size, #RBs, #layers, #CCs, etc.) needed to enable reducing N1/N2.
· Note: If TDD is assumed, the DL/UL configurations should be reported.

Friday
R1-1814283	Summary for Potential Enhancements to Scheduling/HARQ/CSI Processing Timeline	Qualcomm Incorporated
Decision: The document is noted.

Agreements:
· In order to evaluate the necessity to introduce a new N1/N2 timing capability in Rel. 16 eURLLC, the following aspects should be considered:
· Perform latency analysis to identify the set of scheduling configuration parameters for which the eURLLC latency requirement(s) can/cannot be satisfied under the NR Rel. 15 timing capabilities.
· To do this, the worst-case achievable latency should be considered.
· Perform system-level and/or link-level evaluations to investigate the gains brought by reducing N1/N2 and allowing for more (re-)transmissions within the eURLLC latency budget.
· For system-level evaluation, the performance metrics agreed for Rel. 16 eURLLC SI are applied.
· For link-level evaluation, at least the resource efficiency, i.e., the average number of REs used for completing the transmission of a TB, should be reported. The number of transmissions for successfully decoding a TB and the target BLER for each transmission should be reported.
· For both system-level and link-level evaluations, the simulation parameters agreed for Rel. 16 eURLLC SI are the baseline.
· For all aspects, the comparison reference point is Rel. 15 NR capability timing 2 for FR1 and Rel. 15 NR capability timing 1 for FR2.
· For all aspects, companies should report the assumed values for the following parameters:
· Alignment latency 
· The considered N1/N2 values
· SR periodicity in case the first PUSCH Tx is based on a dynamic grant
· SR reception to initial PUSCH grant processing time at the gNB
· PDCCH monitoring periodicity 
· The number of BDs/non-overlapping CCEs per monitoring occasion should be reported.
· For the purpose of this study, the possibility of enhancing the number of non-overlapping CCEs/BDs for NR eURLLC can be considered.
· Type-B time-domain allocation length for PDSCH/PUSCH channels 
· Time-domain allocation length for PDCCH, SR and PUCCH
· UE and gNB PDSCH/PUSCH decoding time
· The HARQ-ACK to reTx PDCCH  and PUSCH to reTx PDCCH processing time at the gNB 
· The maximum number of possible PUCCH transmissions carrying HARQ-ACK per slot
· Companies can report operation constraints (e.g., compact DCI, TB size, #RBs, #layers, #CCs, etc.) needed to enable reducing N1/N2.
· Note: If TDD is assumed, the DL/UL configurations should be reported.


R1-1812156	Scheduling/HARQ/CSI Processing Timeline Enhancements for NR URLLC	Ericsson
R1-1812224	Enhancements to scheduling/HARQ/CSI processing timeline for URLLC	Huawei, HiSilicon
R1-1812387	DL/UL scheduling and HARQ for URLLC	ZTE
R1-1812504	On enhancements to UE processing times for eURLLC	Intel Corporation
R1-1812575	Scheduling/HARQ processing timeline enhancements for NR URLLC	LG Electronics
R1-1812631	Scheduling enhancements for URLLC	CATT
R1-1812818	Schedule and HARQ enhancement	OPPO
R1-1812856	HARQ Enhancements to URLLC	AT&T
R1-1812885	Discussion on out-of-order scheduling and HARQ	CMCC, China Southern Power Grid
R1-1812997	Potential enhancements for scheduling/HARQ/CSI Processing timeline	Samsung
R1-1813116	Enhancements to scheduling/HARQ/CSI processing timeline for NR URLLC	Nokia, Nokia Shanghai Bell
R1-1813146	Scheduling/HARQ Processing Timeline Enhancements for NR URLLC	Fraunhofer HHI
R1-1813284	Discussion on flexible HARQ scheduling for URLLC	III
R1-1813327	Enhancements to Scheduling/HARQ/CSI Processing timeline for URLLC	NTT DOCOMO, INC.
R1-1813343	Enhancement of processing timeline for intra-UE prioritization and multiplexing	ITRI
R1-1813355	HARQ enhancement for URLLC	Motorola Mobility, Lenovo
R1-1813436	Scheduling/HARQ/CSI Processing Timeline for eURLLC	Qualcomm Incorporated
R1-1813540	HARQ enhancements for URLLC	Sequans Communications
R1-1813577	On Physical Layer Enhancements for NR URLLC	CEWiT
[bookmark: _Toc1677442]Other
R1-1812157	Intra-UE Prioritization and Multiplexing of  UL Transmissions	Ericsson
R1-1812159	Transmit Diversity for Rel-16 URLLC	Ericsson
R1-1812160	Uplink Power Control Enhancement for NR URLLC	Ericsson
R1-1812316	CSI measurement for URLLC	vivo
R1-1812317	Power control for URLLC	vivo
R1-1812391	Further issues related to URLLC enhancement	ZTE
R1-1812392	Issues on URLLC resource allocation	ZTE
R1-1812576	HARQ-ACK enhancements with BWP switching for NR URLLC	LG Electronics
R1-1812832	Resource allocation enhancements for NR URLLC	OPPO
R1-1812833	On eMBB and URLLC data differentiation	OPPO
R1-1813556	Enhanced CSI measurement and reporting for URLLC	Huawei, HiSilicon
R1-1813669	Compact DCI  for URLLC	Huawei, HiSilicon
R1-1813670	PDCCH repetition for URLLC	Huawei, HiSilicon
[bookmark: _Toc529013720][bookmark: _Toc1677443]UL inter UE Tx prioritization/multiplexing
R1-1812161	Inter-UE Prioritization and Multiplexing of  UL Transmissions	Ericsson
· Observation 1: The power control UL multiplexing scheme introduces inefficiency in radio interface.
· Observation 2: According to simulation results, the power control UL multiplexing scheme cannot ensure URLLC reliability.
· Proposal 1: In Rel-16, consider supporting dynamic inter-UE multiplexing for UL transmissions with different latency requirements by indicating to suspend UL transmissions that are ongoing or planned for transmission to make available resources for latency critical UL traffic.
· Proposal 2: In Rel-16, consider group-common signalling for UL pre-emption indication.
· Proposal 3: In Rel-16, consider a monitoring periodicity of once per symbol for group-common signaling to indicate UL pre-emption.
· Proposal 4: In Rel-16, consider the following options as baseline candidates for the design of group common signaling for UL pre-emption:
· Option 1: UL pre-emption indication based on DCI format 2_0 (dynamic SFI)
· Option 2: UL pre-emption indication design similar to DCI format 2_1 (Group common DL pre-emption indication). In Rel-16, consider a monitoring periodicity of once per symbol for group-common signaling to indicate UL pre-emption.
· Proposal 5: Further study whether the UE simply stops or stops and resumes a UL transmission that is indicated to be pre-empted based on its capability.
· Proposal 6: In Rel-16, support new UE capability with shorter processing time than Rel-15.
Decision: The document is noted.

R1-1813328	UL inter UE transmission multiplexing	NTT DOCOMO, INC.
· Observation 1: UL power boosting is not sufficient for inter-UE Tx prioritization/multiplexing.
· eMBB UL transmission overlapped with URLLC UL transmission with boosted-power cannot be decoded correctly.
· There are not so small issues. e.g. Applicable coverage of inter-UE Tx prioritization/multiplexing is limited due to potential power limitation.
· In practical, no resource sharing between eMBB UE of Rel-15/16 and URLLC UE of Rel-16 may be feasible if only UL power boosting is solution for inter-UE Tx prioritization/multiplexing.
· Proposal 1:
· UL cancellation should be supported for inter-UE prioritization/multiplexing.
· eMBB UE cancels UL transmission when an indication is detected.
· eMBB UE can obtain higher maximum throughput by supporting UL cancellation.
· Study further details on UL cancellation for inter-UE Tx prioritization/multiplexing.
· Proposal 2: Study further the specification impacts and benefits of each option for UL cancellation indication. Select option 1-1 as the possible solution to be considered.
· UL cancelation indication. When UE receives the cancellation indication, the UE cancel the whole of the remaining eMBB UL transmission.
· Proposal 3: Study further details on inter-UE Tx prioritization/multiplexing between a grant-based/free UL transmission for eMBB from a UE and a grant-free UL transmission for URLLC from another UE.
· Option 2 as the starting point to be considered.
· Support cancellation indication and multiple grant-free configurations on frequency domain.
Decision: The document is noted.

Continue offline discussion – Xueming (vivo)

R1-1814031	Summary of UL inter UE Tx prioritization/multiplexing	vivo
Decision: The document is noted.

Proposals:
· Observations:
· Link level performance of eMBB PUSCH at least for some higher MCS (e.g. 16QAM and above) degrades significantly when colliding with another URLLC PUSCH.
· Link level performance of URLLC PUSCH (except for some very low MCS) degrades significantly when colliding with another eMBB PUSCH and the URLLC power boost to eMBB is within 3dB.

Friday
R1-1814261	Summary#2 of UL inter UE Tx prioritization/multiplexing	vivo
Decision: The document is noted.

Agreements:
· Use cases
· At least Rel-15 enabled use cases should be assumed for evaluation
· 1ms air interface delay for 32bytes should be evaluated as the baseline.
· Others assumptions (e.g. 1 or 4ms for 200bytes) should be considered, if provided. 
· Evaluation of power distribution should be considered, if provided
· 2ms air interface delay is assumed
	Use case
(Clause #)
	Reliability (%)
	Latency (ms)
	Data packet size  and traffic model
	Description 

	Power distribution
(22.804:5.6.4 &5.6.6)
	99.9999
	5(end to end latency)

Note: 2-3 ms air interface latency 
	DL & UL:
100 bytes 

ftp model 3 with arrival interval 100 ms
	Power distribution grid fault and outage management 

	Rel-15 enabled use case (e.g. AR/VR)  
	99.999 
	1ms (air interface delay) for 32 bytes

1 ms and 4 ms (air interface delay) for 200 bytes 
	DL & UL:
32 and 200 bytes 

FTP model 3 or periodic with different arrival rates
	



· Traffic model
· eMBB: company can select between the following options
· Full buffer, 2 eMBB UEs per cell
· FTP model 3, 10 eMBB UEs per cell, with medium to high cell load for eMBB traffic.  
· URLLC: 
· For Rel-15 enabled use cases: 10 URLLC UEs per cell
· For power distribution : 10 URLLC UEs per cell
· Metrics
· eMBB: Cell throughput for full buffer traffic; UE perceived throughput for FTP model 3 traffic. 
· URLLC: 
· Company shall report whether maximum URLLC capacity has been reached
· URLLC metrics as previous agreement
· Option 1: Percentage of users satisfying reliability and latency requirements
· Option 2: URLLC capacity as defined in TR 38.802 with the modification as below:
	-	URLLC capacity and URLLC / eMBB multiplexing capacity
-	Definition: URLLC system capacity is calculated as follows:
-	C(L, R) is the maximum offered cell load under which Y% of URLLC UEs in a cell operate with target link reliability R under L latency bound
-	X = (100 – Y) % is the percentage of UEs in outage
-	A UE in outage is defined as the UE can not meet both latency L and link reliability R bound
-	Companies report their assumption on X (e.g. 5% or 0%) 
- 	Companies report their assumption on the number of eMBB UEs deployed together with the URLLC UEs



· Rel-15 processing timeline capability #2 is used for URLLC UEs 
· The following shall be reported
· Resource utilization 
· Number of packets generated per URLLC user in the simulation
· Coupling loss CDFs of URLLC and eMBB UEs 
· Percentage of UEs in outage
· ~5% if re-dropping is not used
· 0% if re-dropping is used
· Company can optionally report
· PDCCH overhead, for example the number of cancelation indications in the simulation. 
· Detailed modelling shall be described, including at least the following
· For UL cancelation indication: UE monitoring periodicity, processing timeline, cancelation with or without resuming
· For power control: exact power control scheme, e.g. semi-static or dynamic power control with details
· Retransmission modelling


R1-1813926	UL inter-UE transmission prioritization and multiplexing	Huawei, HiSilicon	(rev of R1-1812225)
R1-1812318	UL inter UE Tx prioritization for URLLC	vivo
R1-1812378	Power control enhancements for dynamic UL multiplexing between URLLC and eMBB	MediaTek Inc.
R1-1812389	On UL inter UE Tx prioritization/multiplexing	ZTE
R1-1812415	Discussion on UL preemption indication	Fujitsu
R1-1812419	UL inter-UE multiplexing of eMBB and URLLC	NEC
R1-1812505	On enhanced inter-UE multiplexing for eURLLC	Intel Corporation
R1-1812577	Discussion on UL inter UE Tx prioritization	LG Electronics
R1-1812632	Discussion on inter-UE UL multiplexing	CATT
R1-1812745	Inter-UE uplink multiplexing of URLLC & eMBB traffics	Sony
R1-1812819	Consideration on UL inter UE Tx prioritization and multiplexing	OPPO
R1-1812886	Discussion on UL inter UE Tx prioritization/multiplexing	CMCC
R1-1812998	Uplink inter UE multiplexing/prioritization for enhanced URLLC	Samsung
R1-1813063	Discussion on UL inter UE Tx prioritizationmultiplexing	Spreadtrum Communications
R1-1813089	UL inter-UE multiplexing between eMBB and URLLC	China Telecommunications
R1-1813098	UL inter UE Tx prioritization/multiplexing	ETRI
R1-1813117	Solutions for UL inter-UE multiplexing between eMBB and URLLC	Nokia, Nokia Shanghai Bell
R1-1813134	On NR URLLC UL inter UE Tx prioritization/multiplexing	Panasonic
R1-1813236	Potential enhancements for UL inter-UE multiplexing 	InterDigital, Inc.
R1-1813385	Views on pre-emption for UL inter UE Tx multiplexing	Mitsubishi Electric Co.
R1-1813388	Views on inter-UE Prioritization and Multiplexing of UL Transmission	China Unicom
R1-1813929	UL inter UE Tx prioritization-multiplexing	Qualcomm Incorporated	(rev of R1-1813437)
R1-1813481	UL Inter UE Tx prioritization/multiplexing	III
Late submission
R1-1813513	Discussion on power control mechanism for UL inter UE Tx multiplexing	ASUSTEK COMPUTER (SHANGHAI)
R1-1813542	Considerations on UL inter-UE multiplexing for URLLC	Sequans Communications
[bookmark: _Toc529013721][bookmark: _Toc1677444]Enhanced UL grant-free transmissions
R1-1812797	On NR URLLC enhancements for grant-free transmission	Panasonic Corporation
· Proposal 1: In Rel.16 grant-free, the mechanism to handle variable data size should be studied.
· Observation 1: Multiple active configured grant configurations for the active BWP of a serving cell is beneficial for several issues such as to handle variable data size, latency reduction, and ensuring K repetitions.
· Observation 2: UE based TB size and/or resource (size) selection and UCI indication of the selected parameters is beneficial at least to handle variable data size.
· Proposal 2: Multiple active configured grant configurations for the active BWP of a serving cell is supported for grant-free UL transmission in Rel.16.
· Proposal 3: UE based TB size and/or resource (size) selection and UCI indication of the selected parameters should be studied for grant-free UL transmission in Rel.16.
· Proposal 4: PUSCH repetition within a slot is supported for grant-free UL transmission in Rel. 16.
· Proposal 5: One PUSCH transmission instance is not allowed to cross the slot boundary for grant-free PUSCH.
· Proposal 6: DMRS sharing between repetitions within a slot should be supported for grant-free UL transmission in Rel. 16.
· Proposal 7: For improving the reliability of UL grant-free transmissions in NR URLLC Rel.16, the PUSCH structure with reliable detection and different types of explicit feedback should be studied.
· Proposal 8: For improving the reliability of UL grant-free transmissions in NR URLLC Rel. 16, faster feedback of channel quality (that is calculated by gNB) could be considered as one of the alternatives to explicit HARQ-ACK.
· Observation 3: For UL grant-free transmissions in NR URLLC in Rel. 16, sending a channel quality feedback from gNB to the UE is beneficial for optimizing retransmissions and repetitions. 
Decision: The document is noted.

R1-1813884	Enhancement for UL grant-free transmissions	ZTE	(rev of R1-1812390)
· Observation 1: Supporting multiple configurations is also beneficial for inter-UE multiplexing. 
· Observation 2: Sequence based solution has about 4~5 dB gain than DCI based solution when the two solutions use the same amount of CCEs.
· Observation 3: Sequence based solution could reduce DL feedback overhead. 
· Observation 4:  The existing timer scheme is still useful for missing detection of HARQ-ACK feedback. 
· Proposal 1: Mini-slot repetitions within one slot should be supported.
· Proposal 2: Using RRC signalling to inform the UE to choose transmission modes between K repetitions across consecutive slots or K repetitions within one slot
· Proposal 3: For the inter-repetition frequency hopping, the hopping pattern design can be based on the repetition number and the configured RV sequence: 
· For RV sequence {0, 0, 0, 0}, hopping boundary can occur at each repetition.
· For RV sequence {0, 2, 3, 1}, the first hop is floor (K/2), the second hop is ceil (K/2), where K is the repetition number.   
· For RV sequence {0, 3, 0, 3}, the first hopping boundary occurs between the first TO with RV0 and the first TO with RV3, the second hopping boundary occurs between the second TO with RV0 and the second TO with RV3.
· Proposal 4: A new UE behavior should be defined if the TO collides with SFI, the following mechanisms can be considered:
· For RV sequence {0, 2, 3, 1} or {0, 3, 0, 3}, if the first TO collides with SFI:
· Allow the transmission of the remaining TOs which is not collide with SFI. RV0 is transmitted on the first available TOs.
· gNB can configure additional TOs for UE to ensure the K repetitions.
· The additional TOs should not be out of the latency boundary.    
· For a colliding TO,  FFS whether data can be transmitted on the remaining symbols which not collide with SFI.
· Proposal 5: To ensure K repetitions, at least support multiple active configured grant configurations for a BWP of a serving cell.
· Proposal 6: Support K repetitions across the slot boundary. 
· FFS the first available symbol after crossing slot boundary.
· Proposal 7: For multiple active configured grant configurations, further study the following issues,
· Common or separated parameters for different configurations.
· The maximum number of configurations supported.
· Design of activation/deactivation L1 signaling.
· Whether allowing repetitions of a TB transmitted across multiple configurations.
· Proposal 8：Explicit ACK should be introduced for UL grant-free transmission.
· Proposal 9: Synchronous ACK feedback for UL grant-free transmission should be supported. 
· Proposal 10: Support sequence based solution for explicit ACK feedback for UL grant-free transmission.
Decision: The document is noted.

Continue discussion offline – Lihui (NTT DOCOMO)

R1-1813936	Summary of 7.2.6.3 Enhanced UL grant-free transmissions	NTT DOCOMO
Decision: The document is noted.

Agreements:
· Multiple active configured grant configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency 
· FFS details
· Note: it is understood that the above may be related to RAN2-led work on intra-UE multiplexing
· Send LS to RAN2 – R1-1814112
R1-1814112	[DRAFT] LS on multiple active configured grant configurations	NTT DOCOMO
Decision: The draft LS is endorsed by updating “kindly asks”, and final LS is approved in R1-1814116.
· RAN1 kindly asks RAN2 to take RAN1 agreements into account in their future work

Friday
R1-1814318	Offline discussions for 7.2.6.3 Enhanced UL grant-free transmissions	NTT DOCOMO
Decision: The document is noted.

Agreement:
· One PUSCH transmission instance is not allowed to cross the slot boundary for UL configured grant 
Agreements:
· For whether to support explicit HARQ-ACK for configured grant for UL, at least study further gNB’s missed detection performance of the PUSCH under configured grant
· Study how to resolve gNB’s missed detection if it is an issue 
· Study should take at least following into account:
· Companies report the false alarm target 
· Companies report the DMRS configuration assumptions
· The number of UEs sharing the time/frequency-domain grant free resource: 1 is the baseline, larger than 1 can also be considered

R1-1812162	Enhancement of Configured Grant for NR URLLC	Ericsson
R1-1812226	Enhanced UL configured grant transmissions	Huawei, HiSilicon
R1-1812319	Enhanced UL grant-free transmissions  for URLLC	vivo
R1-1812379	Study and evaluation of configured-grant enhancements for URLLC	MediaTek Inc.
R1-1812506	On enhanced Configured Grant PUSCH for eURLLC	Intel Corporation
R1-1812578	Discussion on enhancement for grant-free transmission	LG Electronics
R1-1812633	On enhancements to configured UL grant operation	CATT
R1-1812746	Discussion on enhanced UL grant-free transmissions	Sony
R1-1812820	Grant free transmission enhancement	OPPO
R1-1812999	Potential enhancement for UL grant-free transmission	Samsung
R1-1813069	Discussion on UL grant-free transmission enhancements	Spreadtrum Communications
R1-1813118	On Configured Grant enhancements for NR URLLC	Nokia, Nokia Shanghai Bell
R1-1813137	On Uplink Grant Free Transmission for Rel-16 NR	Dish Network
R1-1813237	Potential enhancements for UL configured grant 	InterDigital, Inc.
R1-1813329	Enhanced UL transmission with configured grant for URLLC	NTT DOCOMO, INC.
R1-1813356	Enhanced UL grant-free transmissions for URLLC operation	Motorola Mobility, Lenovo
R1-1813438	Enhanced SPS and grant-free transmissions	Qualcomm Incorporated
R1-1813509	Enhanced UL grant-free transmissions to support URLLC	CAICT
R1-1813528	Discussion on Configured Grant Enhancements	III
R1-1813537	Discussion on enhanced UL grant-free transmissions	KDDI Corporation
R1-1813543	Enhancements for grant free transmissions	Sequans Communications
R1-1813709	Support for Enhanced UL Grant Free Transmission	Fraunhofer IIS	(Revision of R1-1813517)
[bookmark: _Toc529013722][bookmark: _Toc1677445]Other
Including any remaining details for evaluation assumptions

R1-1814024	Summary of remaining details on evaluation assumptions and evaluation results	Huawei, HiSilicon
Decision: The document is noted.

Agreements:
· Companies report the value of X used in the evaluations (either ~5% or 0%).
· The value of X should be 0% if re-dropping is used in the evaluations. 

Agreement:
· No need to additionally evaluate aperiodic traffic model for factory automation.

Agreement:
· Confirm the working assumption: If 16Tx/16Rx antenna ports are additionally used, adopt the following configuration: (M, N, P, Mg, Ng; Mp, Np) = (8, 8, 2, 1, 1; 1, 8).

Agreement:
· Confirm the working assumption: for indoor hot-spot and factory automation at 30 GHz, the channel model is CDL-A (delay spread: 20 ns) as in 38.901.

Proposals:
· Update (in red) simulation bandwidth in the tables of simulation assumptions for evaluation as below:
	Simulation bandwidth 
	40 MHz
NOTE: For FDD, 40 MHz for DL and 40 MHz for UL. For TDD, 40 MHz for DL/UL.



	Simulation bandwidth 
	160MHz
NOTE: For TDD, 160 MHz for DL/UL.




Friday
R1-1814285	Summary of remaining details on evaluation assumptions and evaluation results	Huawei
Decision: The document is noted.

Agreements:
· Update simulation bandwidth in the tables of simulation assumptions for evaluation as below:
	Simulation bandwidth 
	40 MHz
NOTE: 
For FDD, 40 MHz for DL and 40 MHz for UL. Note that this is for evaluation purpose because there is no FDD bands identified at 4 GHz currently. 
For TDD, 40 MHz for DL/UL.



	Simulation bandwidth 
	160MHz
NOTE: For TDD, 160 MHz for DL/UL. No FDD bands identified at 30 GHz currently. 



Agreements:
· Reuse the system level simulation assumptions at 4 GHz for power distribution and transport industry with urban macro scenario for evaluating 700 MHz with the following modifications: 
	BS antenna configuration
	2 Tx/2 Rx antenna ports 
(M, N, P, Mg, Ng; Mp, Np) = (8,1,2,1,1;1,1)
(dH, dV) = (N/A, 0.8)λ
+45°, -45° polarization

Note: 4 Tx/4 Rx as agreed for 4 GHz should be evaluated also

	UE antenna configuration
	2Tx/2 Rx antenna ports
(M, N, P, Mg, Ng) = (1,1,2,1,1)

2 Tx/4 Rx antenna ports 
Panel model 1: Mg=1, Ng=1, P=2, dH=0.5
(M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) for 4 Rx;
(M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1) for 2 Tx;
 
0°, 90° polarization

	Simulation bandwidth 
	10 MHz, 20 MHz   

Note: 10 MHz for DL and 10 MHz for UL for simulation bandwidth of 10 MHz; 20 MHz for DL and 20 MHz for UL for simulation bandwidth of 20 MHz

	SCS 
	30 KHz    
Note: Other values for evaluation are not precluded. 



Agreements:
· Reuse the link level simulation assumptions at 4 GHz for urban macro for evaluating 700 MHz with the following modifications: 
	BS antenna configuration
	2 Tx/2 Rx antenna ports 
(M, N, P, Mg, Ng; Mp, Np) = (8,1,2,1,1;1,1)
(dH, dV) = (N/A, 0.8)λ
+45°, -45° polarization

	UE antenna configuration
	2Tx/2 Rx antenna ports
(M, N, P, Mg, Ng) = (1,1,2,1,1) 

2 Tx/4 Rx antenna ports 
Panel model 1: Mg=1, Ng=1, P=2, dH=0.5
(M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) for 4 Rx;
(M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1) for 2 Tx;

0°, 90° polarization

	Simulation bandwidth 
	10 MHz, 20 MHz   

Note: 10 MHz for DL and 10 MHz for UL for simulation bandwidth of 10 MHz; 20 MHz for DL and 20 MHz for UL for simulation bandwidth of 20 MHz

	SCS 
	30 KHz    
Note: Other values for evaluation are not precluded. 




R1-1812158	Initial Transmission Opportunity in UL Configured Grant	Ericsson
R1-1812163	Remaining Details on Evaluation Methodology and Simulation Assumptions for Rel-16 NR URLLC		Ericsson
R1-1813969	Channel Model for Factory Automation Scenario	Ericsson	(rev of R1-1812164)
R1-1813970	Evaluation of URLLC Power Distribution Scenario	Ericsson	(rev of R1-1812165)
R1-1812166	Evaluation of URLLC Factory Automation Scenario	Ericsson
R1-1813971	Evaluation of URLLC Transport Industry Scenario	Ericsson	(rev of R1-1812167)
R1-1812168	Evaluation of Rel-15 Enabled URLLC Use Cases	Ericsson
R1-1812169	Latency Evaluation of Rel-15 URLLC	Ericsson
R1-1813972	Alignment Delay Study for URLLC Latency	Ericsson	(rev of R1-1812170)
R1-1812219	Remaining evaluation assumptions and methodology for Rel-16 NR URLLC	Huawei, China Southern Power Grid, HiSilicon
R1-1812220	Simulation results on the baseline performance achievable with Rel-15 URLLC for the identified use cases	Huawei, HiSilicon
R1-1812320	UL intra UE Tx prioritization for URLLC	vivo
R1-1812321	DL intra UE Tx prioritization for URLLC	vivo
R1-1812388	Remaining issues on URLLC evaluation	ZTE
R1-1812579	Preliminary evaluation results for NR URLLC	LG Electronics
Late submission
R1-1812681	UL intra-UE transmission prioritization and multiplexing	Huawei, HiSilicon
R1-1812689	Discussion on differentiation of eMBB and URLLC services	Huawei, HiSilicon
R1-1812690	DL intra-UE transmission prioritization and multiplexing	Huawei, HiSilicon
R1-1812821	Consideration on UL intra UE Tx prioritization and multiplexing	OPPO
R1-1813850	Use cases and simulation assumptions on 700MHz	ZTE	(rev of R1-1812931)
R1-1813851	Geometry calibration and preliminary results of URLLC evaluation	ZTE	(rev of R1-1812933)
R1-1813000	Remaining details for evaluation assumption	Samsung
R1-1813119	URLLC downlink system-level performance evaluation for factory automation	Nokia, Nokia Shanghai Bell
R1-1813175	URLLC Use Cases and Deployments for Beyond 52.6 GHz	Ericsson Inc.
R1-1813238	Preliminary performance evaluations for AR-VR	InterDigital, Inc.
R1-1813330	URLLC system-level performance evaluation	NTT DOCOMO, INC.
R1-1813439	eURLLC Considerations for Factory Automation	Qualcomm Incorporated
R1-1813440	Simulation Results for Factory Automation	Qualcomm Incorporated
R1-1813536	Discussion on UL intra UE Tx prioritization and multiplexing	WILUS Inc.
R1-1813557	Scheduling reliable retransmission	Huawei, HiSilicon
R1-1813664	Intra-UE UCI multiplexing	Huawei, HiSilicon
R1-1813682	Baseline performance achievable with Rel-15 URLLC for power distribution	Huawei, HiSilicon
R1-1813683	Baseline performance achievable with Rel-15 URLLC for factory automation	Huawei, HiSilicon
[bookmark: _Toc529013723][bookmark: _Toc1677446]Study on Self Evaluation towards IMT-2020 Submission
FS_5G_eval; SID in RP-181318. Please refer to the SID for detailed scoping

Note: no online time intended for this agenda item during this meeting
[bookmark: _Toc529013724][bookmark: _Toc1677447]Evaluation methodology
R1-1812229	Consideration on IMT-2020 evaluation towards final submission in June 2019	Huawei, HiSilicon
R1-1812758	Considerations for IMT Evaluations	Intel Corporation
R1-1813125	IMT-2020 self evaluation: mMTC link budget	Ericsson
R1-1813193	Discussion on evaluation methodology for Dense Urban eMBB scenario	Samsung
[bookmark: _Toc529013725][bookmark: _Toc1677448]Other
Including evaluation results

R1-1812274	Updated DL spectral efficiency in the eMBB usage scenario for IMT-2020 self evaluation	ZTE
R1-1812275	Consideration on Evaluation of Connection density of IMT-2020 self-evaluation	ZTE
R1-1812276	Consideration on Evaluation of Peak data rate and Peak spectral efficiency of IMT-2020 self-evaluation	ZTE
R1-1812338	Evaluation results of Area Traffic Capacity in IMT-2020 self-evaluation	ZTE
R1-1812396	Evaluation results of User experience data rate in IMT-2020 self-evaluation	ZTE
R1-1812654	Evaluation results of mobility for IMT-2020 self-evaluation	NEC
R1-1812655	Evaluation results of reliability for IMT-2020 self-evaluation	NEC
R1-1813090	Updated results of Dense Urban-eMBB for IMT-2020 self-evaluation	China Telecommunications
R1-1813091	Updated results of Indoor Hotspot-eMBB for IMT-2020 self-evaluation	China Telecommunications
R1-1813092	Updated results of Rural-eMBB for IMT-2020 self-evaluation	China Telecommunications
R1-1813126	IMT-2020 self-evaluation - Reliability in NR	Ericsson
R1-1813127	IMT-2020 self-evaluation: Peak data rate and peak spectrum efficiency evaluations for NR	Ericsson
R1-1813128	IMT-2020 self-evaluation: UP latency in LTE	Ericsson
R1-1813331	Updated evaluation results of reliability for IMT-2020 self-evaluation	NTT DOCOMO, INC.
R1-1813578	IMT2020 self evaluations: On DL eMBB SE for Indoor Hotspot at 70 GHz	Ericsson
R1-1813674	Considerations and evaluation results for IMT-2020 for eMBB spectral efficiency	Huawei, HiSilicon
R1-1813675	Considerations and evaluation results for IMT-2020 for user experienced data rate	Huawei, HiSilicon
R1-1813676	Considerations and evaluation results for IMT-2020 for area traffic capacity	Huawei, HiSilicon
R1-1813677	Considerations and evaluation results for IMT-2020 for peak spectral efficiency and peak data rate		Huawei, HiSilicon
R1-1813678	Considerations and evaluation results for IMT-2020 for mMTC connection density	Huawei, HiSilicon
R1-1814144	IMT-2020 self-evaluation: mMTC coverage, data rate, latency & battery life	Ericsson, Sierra Wireless
[bookmark: _Toc1677449]Enhancements on MIMO for NR
NR_eMIMO-Core; WID in RP-182067. Please refer to the WID for detailed scoping
Evaluation methodology, if necessary, can be discussed in each respective sub-agenda.

R1-1813848	"Chairman's notes of AI 7.2.8 	Enhancements on MIMO for NR"	Ad-Hoc Chair (Samsung)
Decision: The document is endorsed, content incorporated below.
[bookmark: _Toc529013727][bookmark: _Toc1677450]CSI Enhancement for MU-MIMO Support
R1-1813002	Summary of CSI enhancement for MU-MIMO	Samsung

Agreement
For Rel-16 NR, agree on Alt1 (DFT-based compression) in Table 1 of R1-1813002 as the adopted Type II rank 1-2 overhead reduction (compression) scheme as formulated in Alt1.1 of R1-1813002
· Note: The same DFT-based compression scheme is extended for Type II port selection codebook
· Codebook subset restriction (CBSR) is supported when DFT-based compression is utilized for Type II codebooks with overhead reduction (compression) scheme
· FFS: detailed signaling mechanism 
· Note: Additional compression scheme(s) are not precluded 

Agreement 
In RAN1 NR-AH 1901, decide (agree on) at least the following aspects of DFT-based compression:
· Frequency-domain compression unit: same subband size as CQI vs. RB (or multiple of RBs) different from CQI
· 
Basis subset selection for the 2L beams: common (including the possibility of reporting a subset of 2LM  coefficients) vs. independent
Agreement
For RAN1 NR-AH 1901:
· Identify the remaining details required to finalize Type II rank 1-2 compression, e.g. range of values and configuration for each DFT-based compression parameter, CBSR utilization, detailed UCI design (such as reporting of coefficients associated with strongest beam/polarization)
· Companies are encouraged to evaluate the options A, B, C, D, and E (“other schemes”) summarized in Table 3 of R1-1813002 for potential support for Type II rank 1-2 overhead reduction 

R1-1814201	Outcome of offline session for CSI enhancement for MU-MIMO support	Samsung

Agreement: 
In RAN1 NR-AH 1901, select one of the following alternatives for precoder/PMI FD compression unit, taking into account UPT vs. overhead and complexity 
· Alt1. Subband (SB), wherein the SB size for precoder/PMI compression is the same as the CQI subband size
· Alt2. X resource blocks (RBs), different from CQI subband size. Three sub-alternatives 
· Alt2.1 X = 1
· Alt2.2 X = CQI SB size / R where R>1 is a predetermined integer 
· Only one R value is supported. FFS: the value of R
· Alt2.3 X = {2, 4} where X is higher-layer configured 

Assume Rel.15 3-bit amplitude and Rel.15 8PSK co-phasing for quantization for evaluation purposes.

Agreement
The first offline agreement in section 2.2 of R1-1814201 on ‘Basis subset or linear combination (LC) coefficient selection for the 2L beams’ is agreed.

Agreement: 
In RAN1 NR-AH 1901, select one of the following alternatives for DFT basis oversampling factor(s) O3:
· Alt1. O3 = 4
· Alt2. O3 = 1 (critically sampled)
· Alt3. O3 is fixed for and depends on a given length of the DFT vector (N3) and/or bandwidth part, exact dependence is FFS

Assume Rel.15 3-bit amplitude and Rel.15 8PSK co-phasing for  quantization for evaluation purposes.

Agreement: 

In RAN1 NR-AH 1901, companies are encouraged to evaluate the following alternatives for compression basis () subset selection scheme across different layers when RI=2. Select one of the following alternatives in RAN1#96: 
· 
Alt1. Basis subset selection () for the 1st is the same as that for the 2nd layer 
· 
Alt2. Basis subset selection () for the 1st can be different from 2nd layer

Assume Rel.15 3-bit amplitude and Rel.15 8PSK co-phasing for  quantization for evaluation purposes.

For next meeting
In RAN1 NR-AH 1901, companies are encouraged to study the following issues for finalizing the remaining details on DFT-based compression in RAN1#96:
· Supported values for the number of FD compression units before compression, or the DFT vector length (N3), by considering, e.g.
· Whether one compression is performed across the entire CSI reporting band or a segment of the CSI reporting band
· Supported values for the number of FD components after compression (M for common selection or {Mi} for independent selection)

Agreement: 

For each layer, the following alternatives for quantizing each of the coefficients in  are to be studied for down selection in RAN1#96: 
· Alt1A. Rel.15 3-bit amplitude; Rel.15 QPSK and 8PSK co-phasing 
· Alt1B. Rel.15 3-bit amplitude; Rel.15 QPSK, Rel.15 8PSK, and new 16PSK co-phasing 
· Alt2A. Rel.15 3-bit wideband amplitude for each beam, 2/3-bit differential amplitude for FD coefficients; Rel.15 QPSK and 8PSK co-phasing 
· Alt2B. Rel.15 3-bit wideband amplitude for each beam, 2/3-bit differential amplitude for FD coefficients; Rel.15 QPSK, Rel.15 8PSK, and new 16PSK co-phasing
· Alt2C. Rel.15 3-bit wideband amplitude + Rel.15 QPSK and 8PSK wideband co-phasing for each beam, 2/3-bit differential amplitude and co-phasing for FD coefficients;
· Alt3. A-bit amplitude for each of 2L beams, B-bit amplitude for each of M FD components, 1-bit differential amplitude and 8PSK co-phasing for each of the 2LM FD coefficients
· Alt4. For each beam, 
· B0-bit amplitude and C0-bit phase for coefficients for the P0 strongest coefficients, 
· B1-bit amplitude and C1-bit phase for coefficients for the P1 2nd strongest coefficients, …
· …
· BQ-1-bit amplitude and CQ-1-bit phase for coefficients for the PQ-1 Qth strongest coefficients
· Alternatively, amplitude/phase can be replaced with real/imaginary
· Alt5. Special case of Alt4: Q=2, B0=C0=3; B1=C1=2 on amplitude/phase

R1-1812242	Discussion on CSI enhancement	Huawei, HiSilicon
R1-1813913	CSI Enhancement for MU-MIMO Support	ZTE	(rev of R1-1812255)
R1-1812322	Discussion on CSI enhancement for MU-MIMO support	vivo
R1-1812348	CSI enhancement for MU-MIMO	MediaTek Inc.
R1-1813871	Discussion on Type II CSI compression	Intel Corporation	(rev of R1-1812511)
R1-1813916	Discussions on overhead reduction for Type II codebook	LG Electronics	(rev of R1-1812580)
R1-1813917	Considerations on Type II CSI enhancement	CATT	(rev of R1-1812634)
R1-1812645	Discussion on CSI Reporting	NEC
R1-1812806	Enhancements on type II CSI feedback for MU-MIMO	OPPO
R1-1812849	On Type2 CSI Enhancements for MIMO	AT&T
R1-1813001	CSI enhancement for MU-MIMO	Samsung
R1-1813130	Enhancements on Type-II CSI reporting	Fraunhofer IIS, Fraunhofer HHI
R1-1813270	On CSI enhancement for MU-MIMO support	Ericsson
R1-1813332	Type II CSI feedback overhead reduction	NTT DOCOMO, INC.
R1-1813357	Type II CSI overhead reduction	Motorola Mobility, Lenovo
R1-1813387	Discussion on CSI enhancement for MU-MIMO	China Unicom
R1-1813441	CSI enhancement for MU-MIMO support	Qualcomm Incorporated
R1-1813488	CSI feedback overhead reduction for MU-MIMO enhancements	Nokia, Nokia Shanghai Bell
R1-1813883	WF on Type II overhead reduction	Ericsson, Samsung, Huawei, HiSilicon, Nokia, NSB, Fraunhofer IIS, LGE, Motorola Mobility, lenovo, MediaTek
[bookmark: _Toc529013728][bookmark: _Toc1677451]Enhancements on Multi-TRP/Panel Transmission 
R1-1814002	Summary of AI: 7.2.8.2 Enhancements on Multi-TRP/Panel Transmission	Huawei, HiSilicon

Agreement
For multi-TRP/panel transmission, both multiple PDCCH and single PDCCH designs are supported in Rel-16
· Applies for eMBB

R1-1814003	Summary of AI: 7.2.8.2 Enhancements on Multi-TRP/Panel Transmission of Offline Discussion	Huawei, HiSilicon

Agreement 
For multiple-PDCCH based multi-TRP/panel DL transmission, at least following enhancements can be studied for eMBB: 
· Multiple PDCCH enhancements/restrictions, including following 
· #1: PDSCH scheduling restriction/indication, e.g. 
· The number of layers per PDSCH and the maximal of layers across all coordination TRPs 
· no/partial/full PDSCH overlapping at T/F domains, considering 
· associated rate matching mechanism 
· the maximum number of overlapped PDSCH per BWP per symbol
· PDSCH mapping types 
· PDSCH scrambling 
· #2: Configurations and monitoring of multiple PDCCH, e.g. 
· CORESET/search space configurations (including configuration details) for multi-TRP reception 
· The number of BD/CCE for multi-TRP reception  
· Independent DCI (strive to reuse Rel-15 DCI format/field) or dependent DCI (e.g. two-step DCI) considering 
· Associated DCI format/fields
· Applicability to non-ideal backhaul and ideal backhaul 
· #3: PDCCH/PDSCH processing/preparation timing for supporting multiple PDCCH
· UL control enhancement 
· [bookmark: OLE_LINK9]#4: UL ACK/NACK feedback for multiple TRP/panels, e.g. 
· separated A/N payload/DAI for PDSCH transmitted by different resources
· whether need to or how to handle intra-UE A/N and PUSCH overlapping at time domain 
· whether/how to do joint A/N payload considering the applicability of backhaul assumption 
· #5: CSI reporting enhancement for multiple TRP/panels, e.g. 
· CSI processing/timing, separated CSI reporting/reporting resources, and CSI multiplexing with A/N 
· Whether/how to use joint CSI reporting and associated reporting resource
· Whether and how to enhance HARQ, e.g.
· Increasing the number of HARQ
· Other enhancements are not excluded.
· Note that for the sake of discussion, the UE may assume that the UE may receive DL transmission from multiple TRP within a CP with single/multiple FFT windows. Companies are encouraged to clarify time/frequency synchronization assumptions for proposed multi-TRP/panel DL transmission.
· Note that CSI measurement enhancement for NCJT considering backhaul condition and semi-static network coordination are not excluded. Companies are encouraged to evaluate CSI measurement schemes in Ad-Hoc and RAN1#96. 
Agreement
Study for URLLC reliability/robustness enhancement with multi-TRP/panel/beam, including the case of ideal backhaul
· [bookmark: _Hlk530133533]For PDSCH/PUSCH where the same TB is transmitted including
· #1: the number of TRP/panel/beams
· #2: Configuration/indication mechanism of TB repetition
· Other enhancements are not excluded.
· For PDCCH/PUCCH
· #1: the number of TRP/panel/beams
· #2: Repetition/Diversity of DCI/UCI
· Other enhancements are not excluded.
FFS: Non-ideal backhaul case

R1-1812243	Enhancements on multi-TRP/panel transmission	Huawei, HiSilicon
R1-1812256	Enhancements on Multi-TRP/Panel Transmission	ZTE
R1-1812323	Discussion on enhancements on multi-TRP/panel transmission	vivo
R1-1812349	Enhancements on multi-TRP/Panel transmission	MediaTek Inc.
R1-1812509	Discussion on multi-TRP/multi-panel transmission	Intel Corporation
R1-1812581	Enhancements on multi-TRP/panel transmission	LG Electronics
R1-1812635	Multi-TRP/panel transmission enhancement for Rel-16	CATT
R1-1812656	Discussion on multi-TRP transmission	NEC
R1-1812747	Considerations on Multi-TRP Panel and Transmission	Sony
R1-1812784	Discussion of multi-TRP/panel transmission	Lenovo, Motorola Mobility
R1-1812807	Enhancements on multi-TRP and multi-panel transmission	OPPO
R1-1812850	Overview of Multi-TRP/Panel Enhancements	AT&T
R1-1812887	Discussion on DL multi-TRP transmission	CMCC
R1-1812920	Considerations on PDCCH design for NCJT design	Apple Inc.
R1-1813003	Enhancements on multi-TRP/panel transmission	Samsung
R1-1813066	Discussion on Multi-TRP transmission	Spreadtrum Communications
R1-1813093	Discussion on Multi-TRP/Panel Transmission	China Telecommunications
R1-1813135	On multi-TRP enhancements for NR MIMO in Rel. 16	Panasonic
R1-1813239	Aspects of Multi-TRP Transmission 	InterDigital, Inc.
R1-1813271	On multi-TRP and multi-panel	Ericsson
R1-1813278	Discussion on Multi-TRP transmission	CHTTL
R1-1813333	Enhancements on multi-TRP/panel transmission	NTT DOCOMO, INC.
R1-1813442	Multi-TRP Enhancements	Qualcomm Incorporated
R1-1813489	Enhancements on Multi-TRP/Panel Transmission	Nokia, Nokia Shanghai Bell
R1-1813510	Discussion on multi-TRP/panel transmission	KDDI Corporation
[bookmark: _Toc529013729][bookmark: _Toc1677452]Enhancements on Multi-beam Operation
R1-1813944	Feature lead summary of Enhancements on Multi-beam Operations	LG Electronics

Agreement 
In Rel-16, an identifier (ID) that can be used at least for indicating panel-specific UL transmission is supported, where detailed usages for the panel-specific UL transmission are FFS
· The ID should be defined considering the possibility to reuse/modification of Rel-15 specification support or introducing new ID
· Note: RAN1 to avoid unnecessary specification support requiring UE to explicitly disclose its UL antenna panel implementation
· FFS: Whether UE capability signalling is introduced for panel-specific UL transmission

R1-1813978	Summary on SCell BFR and Beam Measurement	Intel

Agreement
RAN1 has identified the following scenarios to be important for SCell BFR
· Scenario 1: SCell with both uplink and downlink
· Scenario 2: SCell with downlink only
· PCell can be in FR1 or FR2 for scenarios above
Agreement
· Support L1-SINR measured from
· For signal part, SSB and/or NZP CSI-RS
· FFS: For interference part
· Companies are encouraged to provide simulation results on how to measure/define L1-SINR, e.g. whether interference is measured from dedicated IMR
· For example, take Rel-15 L1-RSRP and/or SINR specified in 38.215 as a comparative reference for evaluation purposes

R1-1814122	Updated feature lead summary of Enhancements on Multi-beam Operations	LG Electronics

Agreement: 
Decide (agree on) either one of the followings in RAN1 NR-AH 1901:
· Alt.1: Support sub-time unit for beam management RS shorter than 1 OFDM symbol in a reference numerology.
· No new RS for beam management is introduced in Rel-16.
· FFS: details including IFDMA-based, DFT-based, larger subcarrier spacing based, etc, or limited to only for P-3.
· Alt.2: No support of sub-time unit for beam management RS shorter than 1 OFDM symbol.

R1-1814145	Summary 2 on SCell BFR and Beam Measurement	Intel

Agreement
For interference part, down-select at least one from the following alternative:
· Alt 1: Dedicated resource(s) for interference measurement
· FFS: UE assumes interference signal on the REs of the RS for signal part and REs for dedicated resource(s) for interference measurement similar to specified in 38.214
· FFS: whether resource(s) for interference measurement can be NZP based or ZP based or both
· FFS: whether/how to reuse NZP CSI-RS resource(s) configured for channel measurement as resource(s) for interference measurement
· Alt 2: The same reference signal as signal part as specified in 38.215
· Alt 3: Alt1 when SSB is used for signal part, Alt2 when CSI-RS is used for signal part
· Companies are encouraged to provide simulation results for down-selection


R1-1812244	Enhancements on multi-beam operation	Huawei, HiSilicon
R1-1812257	Enhancements on Multi-beam Operation	ZTE
R1-1812324	Discussion on enhancements on multi-beam operation	vivo
R1-1812350	Enhancements on Multi-beam operations	MediaTek Inc.
R1-1812416	Discussion on beam failure recovery for SCell	Fujitsu
R1-1812507	On beam management enhancement	Intel Corporation
R1-1812582	Discussion on multi-beam based operations and enhancements	LG Electronics
R1-1812636	Enhancement on multi-beam operation	CATT
R1-1812646	Discussion on Beam Failure Recovery	NEC
R1-1812748	Considerations on multi-beam operation	Sony
R1-1812785	Discussion of multi-beam operation	Lenovo, Motorola Mobility
R1-1812837	Discussion on Multi-beam Operation Enhancement	OPPO
R1-1812868	Enhancements on multi-beam operation	AT&T
R1-1812888	Enhancements on Multi-beam Operation	CMCC
R1-1812921	Considerations on beam measurement and reporting enhancement	Apple Inc.
R1-1813998	Enhancements on multi-beam operation	Samsung	(rev of R1-1813004)
R1-1813067	Discussion on multi-beam operation	Spreadtrum Communications
R1-1813132	Enhancements on UE multi-beam operation	Fraunhofer IIS, Fraunhofer HHI
R1-1813240	On multi-beam operation enhancements 	InterDigital, Inc.
R1-1813267	Enhancements on Multi-beam Operation	Ericsson
R1-1813334	Discussion on multi-beam enhancement	NTT DOCOMO	(rev of R1-1813867)
R1-1813340	Enhancements on beam management	Beijing Xiaomi Electronics
R1-1813344	Discussion on enhancements on multi-beam operation	ITRI
R1-1813373	Non-codebook based UL transmission enhancement in Rel. 16	CEWiT
R1-1813384	Views on multi-beam operation	Mitsubishi Electric Co.
R1-1813443	Enhancements on Multi-beam Operation	Qualcomm Incorporated
R1-1813490	Enhancements on Multi-beam Operation	Nokia, Nokia Shanghai Bell
R1-1813575	Discussion on enhancements on multi-beam operation	ASUSTEK COMPUTER (SHANGHAI)
R1-1813624	On Beam Failure Recovery for SCell	Convida Wireless
[bookmark: _Toc529013730][bookmark: _Toc1677453]Full TX Power UL transmission
R1-1814013	Feature lead summary on Full TX Power UL transmission	vivo

R1-1814045	Summary of offline discussion	vivo

Agreement
Full TX power UL transmission with multiple power amplifier is supported at least for codebook based UL transmission for non-coherent and partial/non-coherent capable UEs
· This specification support is a UE optional feature
· FFS: Whether this applies for the entire codebook or subset of codebook

Agreement
Full TX power UL transmission, one additional option (option 5) is added

Option5: For the precoders with 0 entries, the linear value  of a PUSCH transmission power is scaled by a ratio Rel-16.  The value of Rel-16 is selected up to UE implementation within the range of [Rel-15, 1],  where Rel-15 is the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the number of configured antenna ports for the PUSCH transmission scheme as defined in NR Rel-15 specification.  
· UE is required to maintain consistent Rel-16 value on different occasions of PUSCH transmissions with the same precoder for PUSCH

Agreement
Full TX power UL transmission, option 4 is updated as follows
Option 4: Up to UE implementation with UE capability signalling of full power transmission in UL (no specification impact)

For guidance in future RAN1 discussions:
Understanding of antenna virtualization for ease of discussion (not for specification):
· A UE forms an antenna port by transmitting on one or more TX chains (each with a power amplifier)

R1-1812258	Full TX Power UL transmission	ZTE
R1-1812325	Discussion on full TX power UL transmission	vivo
R1-1812351	Full Tx power UL transmission	MediaTek Inc.
R1-1812508	On full power uplink transmission	Intel Corporation
R1-1812583	Discussions on full Tx power uplink transmission	LG Electronics
R1-1813918	Enhancement on full Tx power UL transmission	CATT	(rev of R1-1812637)
R1-1812687	Possible enhancement to allow full power transmission for UL MIMO with multiple PAs	Huawei, HiSilicon
R1-1812838	Discussion on the Full TX power UL transmission	OPPO
R1-1812852	On Full Transmit Power for UL Tranmission	AT&T
R1-1812922	Considerations on supporting full Tx power UL transmission	Apple Inc.
R1-1813005	View on full power UL transmission	Samsung
R1-1813065	Discussion on full TX power UL transmission	Spreadtrum Communications
R1-1813241	On Solutions for UL Full TX Power 	InterDigital, Inc.
R1-1813261	Full TX Power UL transmission	Ericsson
R1-1813897	Full Tx power for UL transmissions	Qualcomm Incorporated	(rev of R1-1813444)
R1-1813491	On the Full TX Power UL transmission	Nokia, Nokia Shanghai Bell
R1-1813584	Discussion of TX power in non-codebook based UL transmission	Lenovo, Motorola Mobility
[bookmark: _Toc529013731][bookmark: _Toc1677454]Low PAPR RS
R1-1814012	Feature lead summary of low PAPR RS	Ericsson

Agreement
The working assumption from RAN1#95 on low PAPR RS for Rel-16 NR is confirmed as an agreement 
· For PDSCH DMRS and PUSCH DMRS for CP-OFDM, DMRS enhancements are specified in Rel.16 to reduce the PAPR to the same level as for data symbols for all port combinations given by 38.212
· For the Rel-16 DMRS enhancement, each CDM group can be configured with different cinit
· For Type 1, the two cinit (configured by nSCID=0,1, respectively) in Rel-15 are used for port(s) in each of the two CDM groups, respectively
· For Type 2, introduce the CDM group index in cinit 
· FFS: How CDM group index is derived?
· For Type 1 and Type 2, simultaneously use dynamic TRP selection (or MU-MIMO pairing with different nSCID) and CDM group specific cinit is supported
· The following solution categories are precluded 
· Modification of OCC 
· Modification to PN sequence generation, such as subsampling a longer sequence
· Note: Concerns raised by MediaTek that preclusion of the above solutions will negatively impact power imbalance issue
· Carefully consider backward compatibility issues and the total number of cinit configured per UE
· For PUSCH/PUCCH DMRS for pi/2 modulation, new DMRS sequences are specified in Rel.16 to reduce the PAPR to the same level as for data symbols
· Carefully consider channel estimation performance and cross correlation performance
· For the next meeting:
· CSI-RS PAPR reduction
· Whether to specify a solution to reduce the PAPR to the same level as for data symbols for all CSI-RS configurations given by 38.211
· Power imbalance issues
· Power imbalance between PAs, between OFDM symbols, between RE in same OFDM symbol 
· Whether is it in scope of WI and if so, whether to specify a solution
[bookmark: _Hlk529864447]
Conclusion
For CSI-RS, there is no consensus to specify low PAPR related specification features in Rel-16

Agreement
Metrics to consider for new sequence design for the pi/2 BPSK DMRS are the gNB receiver complexity, PAPR relative to data and link level throughput/BLER performance considering frequency domain flatness and autocorrelation properties, interference considering cross correlation properties and when applicable (e.g. PUCCH), orthogonality of sequences

R1-1814109	Feature lead summary #3 of low PAPR RS	Ericsson 

Agreement
For CP-OFDM and for both DMRS type 1 and 2, the following cinit for CDM group λ is used for Rel-16 DMRS sequence generation
[image: ]
and where nSCID is provided by DCI. Lambda is absolute CDM group index.

For further study:
When 2nd or 3rd CDM group is used, there are two behaviors for a Rel.16 UE: Rel.15 or Rel.16 sequences
· Alt.1 RRC signaling to configure the use of R.15 or R.16 sequence for 2nd and 3rd CDM group
· Alt.2 RRC + DCI signaling to switch between R.15 or R.16 sequence for 2nd and 3rd CDM group
· DCI code points or explicit (new) bit can be used
More analysis of potential benefits needed, downselect next meeting between Alt. 1 and 2 


Agreement
· For sequences with length 30 or larger, DMRS for π/2 BPSK modulation for PUSCH is generated based on Gold-sequence followed by π/2 BPSK modulation followed by transform precoding resulting in a DMRS Type 1 comb structure. 
· For sequences with length 30 or larger, DMRS for π/2 BPSK modulation for PUCCH is generated based on Gold-sequence followed by π/2 BPSK modulation followed by transform precoding. 
· For sequences with allocation length 6,12,18 and 24 CGS is used for DMRS for π/2 BPSK modulation in case of PUSCH and PUCCH 

Agreement 
Support PUCCH DMRS enhancements for PUCCH format 3 and 4

R1-1814205	Joint proposal on Length-12, length-18, and length-24 CG sequences for pi/2 BPSK	Qualcomm, Intel, ZTE, Sanechips, Huawei, HiSilicon, IITH, CEWiT, Reliance Jio, IITM, Tejas Networks


R1-1812259	Low PAPR RS	ZTE
R1-1812326	Discussion on low PAPR RS	vivo
R1-1812352	Low PAPR RS	MediaTek Inc.
R1-1813892	Low PAPR reference signals	Intel Corporation	(rev of R1-1812510)
R1-1812584	Discussions on low PAPR RS	LG Electronics
R1-1812638	Discussion on the RS PAPR issue	CATT
R1-1812657	Discussion on low PAPR RS	NEC
R1-1812688	Discussion on PAPR for CSI-RS and DMRS	Huawei, HiSilicon
R1-1812808	Discussion on RS enhancement for PAPR reduction	OPPO
R1-1812851	Remaining Issues of PAPR in NR	AT&T
R1-1812889	Discussion on low PAPR RS	CMCC
R1-1813006	View on Low PAPR RS	Samsung
R1-1813086	Low PAPR Reference Signals	Indian Institute of Tech (H)
R1-1813136	On low PAPR RS in NR MIMO in Rel. 16	Panasonic
R1-1813262	Further details on RS PAPR reduction	Ericsson
R1-1813898	Lower PAPR reference signals	Qualcomm Incorporated	(rev of R1-1813445)
R1-1813492	Discussion on Low PAPR RS	Nokia, Nokia Shanghai Bell
R1-1814203	Feature lead summary #4 on low PAPR RS	Ericsson
[bookmark: _Toc529013732][bookmark: _Toc1677455]Other
R1-1814008	Feature Lead summary on EVM for NR-eMIMO	Nokia, Nokia Shanghai Bell

Agreement
For evaluation of multi-TRP techniques for URLLC services, companies use one or more of the use cases/evaluation scenarios in TR38.824.

Agreement
For evaluation of multi-beam techniques, include ‘Dense Urban Macro layer only’ scenario in addition to ‘Dense Urban Micro layer only’ scenario in SLS evaluation scenarios.

Agreement

Companies can optionally use a different parameterization of the elevation angles , in addition to the blocking region parameters in TR38.901 Table 7.6.4.1-2


R1-1812260	Details and evaluation on enhanced beam reporting	ZTE
R1-1812261	Evaluation assumptions on multi-TRP/Panel for URLLC	ZTE
R1-1812262	Discussion on UL power control for multi-panel operation	ZTE
R1-1812327	Consideration on multi-TRP transmission for URLLC	vivo
R1-1812328	Discussion on UL non-coherent transmission for URLLC	vivo
R1-1812585	Discussions on supporting rank 3 and 4 for Type II codebook	LG Electronics
R1-1812783	Discussion on UL multi-panel transmission	Lenovo, Motorola Mobility
R1-1812809	Evaluation on CSI-RS and DMRS for PAPR reduction	OPPO
R1-1812923	Considerations on separate DL and UL beam reporting	Apple Inc.
R1-1813007	SLS evaluation on Type II overhead reduction	Samsung
R1-1813008	Preliminary SLS evaluation on Type II rank 3-4 extension	Samsung
R1-1813999	Evaluation on SINR metrics for beam selection	Samsung	(rev of R1-1813009)
R1-1813131	Enhancements on Type-II CSI: Doppler Approach	Fraunhofer IIS, Fraunhofer HHI
R1-1813263	Why PAPR is important for BS transmission	Ericsson
R1-1813264	On specification based solutions to the CSI-RS PAPR issue	Ericsson
R1-1813265	Further observations on DMRS for DFT-spread pi/2-BPSK	Ericsson
R1-1813268	Detailed performance analysis of NC-JT in Dense Urban scenario	Ericsson
R1-1813269	Performance of NC-JT at 30 GHz	Ericsson
R1-1813558	UL/DL BM for latency/overhead reduction	Huawei, HiSilicon
R1-1813559	Panel-based UL beam selection	Huawei, HiSilicon
R1-1813560	Beam measurement and reporting using L1-SINR	Huawei, HiSilicon
R1-1813561	Beam failure recovery for Scell	Huawei, HiSilicon
R1-1813603	Enabling full TX power UL transmission for PUSCH	Ericsson
R1-1813604	Enabling full TX power UL transmission for SRS	Ericsson
R1-1813605	Additional simulation results related to the RS PAPR reduction	Ericsson
R1-1813606	Link recovery on SCell	Ericsson
R1-1813607	Initial simulation results for UL multi-panel transmission	Ericsson
R1-1813608	On DL signalling reduction	Ericsson
R1-1813609	UL beam selection improvements	Ericsson
R1-1814022	A comparison between NC-JT with coordinated vs. independent scheduling in Indoor scenario	Ericsson	(rev of R1-1813610)
R1-1813611	Performance of beam selection based on L1-SINR	Ericsson
R1-1813945	Intra-site vs. inter-site clustering for NC-JT and DPS in Dense Urban scenario	Ericsson	(rev of R1-1813612)
R1-1814007	A comparison between NC-JT with coordinated vs. independent scheduling in Dense Urban scenario	Ericsson	(rev of R1-1813613)
R1-1813614	On OFDM symbol level PDSCH power boosting	Ericsson
R1-1813663	Phase Randomization and Correction for CSI quantization in frequency domain 	Huawei, HiSilicon
R1-1813665	Evaluation results of multi-beam operation	Huawei, HiSilicon
R1-1813666	Evaluation results of full power transmission for UL MIMO with multiple PAs	Huawei, HiSilicon
R1-1813667	Evaluation results of PAPR reduction for CSI-RS and DMRS	Huawei, HiSilicon
R1-1813690	Evaluation assumptions for multi-beam operation	Huawei, HiSilicon
R1-1813691	Consideration of high resolution codebook design for rank 3 and 4	Huawei, HiSilicon
R1-1813692	The impact of basis vectors for codebook enhancement	Huawei, HiSilicon
R1-1813693	Quantization bit for codebook enhancement	Huawei, HiSilicon
R1-1813694	Oversampling for codebook enhancement	Huawei, HiSilicon
R1-1813695	Common and different beam quantitation for codebook enhancement	Huawei, HiSilicon
R1-1813696	Single PDCCH based multi-TRP/panel transmission	Huawei, HiSilicon
R1-1813697	Evaluation results for multi-TRP/panel transmission with eMBB	Huawei, HiSilicon
R1-1813698	Evaluation results for multi-TRP/panel transmission with higher reliability/robustness	Huawei, HiSilicon
R1-1813706	Discussion on the impact of UE antenna architecture for full power transmission	Huawei, HiSilicon
R1-1813707	Discussion on CSI-RS enhancement	Huawei, HiSilicon
R1-1814004	Performance of UE antenna virtualization for full power UL transmission	Ericsson
R1-1814086	Sequence design for Pi/2-BPSK DFT-S-OFDM	Huawei, HiSilicon
R1-1814087	Simulation results for low PAPR Type 2 DMRS sequence	Huawei, HiSilicon
R1-1814258	Evaluation results of Pi/2-BPSK sequences	Huawei, HiSilicon
[bookmark: _Toc529013733][bookmark: _Toc1677456]Study on UE Power Saving for NR
FS_NR_pov_sav; SID in RP-181463. Please refer to the SID for detailed scoping

R1-1812639	Update of TR38.840 UE Power Saving	CATT
Decision: The document is endorsed.

Friday: Email approval for updated TR till Nov 26th – Fangchen (CATT)
[bookmark: _Toc529013734][bookmark: _Toc1677457]Evaluation Methodology
General assumption for analysis and evaluation including UE power consumption modelling, deployment scenarios, 
link-level/system-level evaluation assumptions, etc.

R1-1812329	Remaining aspects for evaluation methodology for power saving	vivo
Proposal 1: FTP Model 3 with some modifications, is used to model at least FTP, web-browsing and instant messaging applications.
Proposal 2: The parameters and delay requirement for VoIP traffic model in R1-070674 is used for UE power saving.
Proposal 3: The parameters and delay requirement for gaming traffic model in R1-070674 is used for UE power saving, with updated packet size in Table 3 and Table 4 in R1-1812329.
Proposal 4: the followings for RRM are proposed
· Assuming the probability of performing cell identification when also performing measurements is 1 / 3 for UE power saving evaluation.
· For calculation power consumption for multiple power states, subtracting a fixed value from the sum is the start point for further discussion. 
· If dynamic UE Rx antenna is used in the evaluation, the power consumption for switching 2Rx/4Rx should be included.
Proposal 5: Use Table 5 in R1-1812329 for Evaluation method and Evaluation Metric mapping.
Proposal 6: Use Table 6 in R1-1812329 for RRM accuracy evaluation.

Observation 1: UE could select a most power efficient sleep state based on the time duration available for sleep. Table 7 in R1-1812329 can be used for evaluation. 
Observation 2: According to the calibration results for FTP model 3, the modelled CDRX can save ~62% UE energy, compared with no CDRX. 
Observation 3: For both cases with and without DRX, ~90% UE energy is consumed by PDCCH only. PDCCH with PDSCH state consumes up to 2% of UE energy.
Observation 4: According to the calibration results for VoIP traffic, the modelled CDRX can save ~60% UE energy, compared with no CDRX. 
Observation 5: Even with the modelled CDRX, ~60% UE energy is consumed by PDCCH only monitoring.
Decision: The document is noted.

R1-1812420	Consideration on UE power consumption model and preliminary evaluation results	ZTE Corporation
· Observation 1: PDCCH-only state is the highest contributor to power consumption. 
· Observation 2:The power saving gain due to cross-slot scheduling for FTP model 3 is about 26%, for VoIP is about 15% .The total power consumption of cross-slot scheduling has little relation with a non-negative k0 value.
· Observation 3: It is power efficient if the BWP matches the size of data packet.
· Observation 4: C-DRX cycle with a proper inactivity timer saves UE power consumption.
· Observation 5: Reduction in PDCCH monitoring saves UE power consumption.
Decision: The document is noted. Further revised in R1-1814080.

R1-1812640	Evaluation Methodology for UE Power Saving Scheme	CATT
· Proposal1: UE power saving schemes are subject to be evaluated by numerical analysis, link level simulation or system level simulation. The proposed evaluation methodology for different power saving scheme could be as evaluation reference.
· Proposal 2: Power scaling scheme for FR2 could reuse FR1 scaling scheme. For multiple beam processing in FR2, need X% additional power consumption compared to available mode. X% is FFS. 
· Proposal 3: Power scaling scheme for PDCCH reduction could be scaled to BD number within a slot. 
· Proposal 4: RRM measurement and neighbor cell search could be combined as total power consumption, and value is FFS.
· Proposal 5: The power consumption of combined signals within a slot is to replace the power consumption of micro sleep at each symbol to the power consumption of the signal processing, such as CSI measurements or PDCCH only.    
· Proposal 6: for evaluation purpose, power consumption of power saving signal could be reused deep sleep power consumption 1unit/slot, 0.1unit/slot, even less than 0.1unit/slot.
· Proposal 7: It is necessary to model the power consumption before real activation to get complete knowledge of DRX ON/OFF switching.
Decision: The document is noted.

Tuesday conclusion: Continue discussion offline – Peter (Qualcomm)

Wednesday
R1-1814015	Summary for UE Power Saving Evaluation Methodology	Qualcomm
Decision: The document is noted.

Agreement: To capture the following in the TR:
	 
	Power States
	HW [1]
	Vivo [2]
	MTK [3]
	ZTE [25]
	Intel [24]
	LGE [6]
	CATT [7]
	SS [10]
	E/// [11]
	QCOM [13]

	FTP, w/o C-DRX
	PDCCH only
	 
	99.75%
	99.75%
	99.73%
	99.75%
	99.75%
	99.71%
	99.75%
	99.80%
	99.75%

	
	PDCCH+PDSCH
	 
	0.25%
	0.25%
	0.27%
	0.25%
	0.25%
	0.29%
	0.25%
	0.20%
	0.25%

	
	Micro sleep
	 
	0.00%
	0.00%
	 0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	
	Light sleep
	 
	0.00%
	0.00%
	 0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	
	Deep sleep
	 
	0.00%
	0.00%
	 0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	FTP, w/ C-DRX
	PDCCH only
	34.96%
	34.68%
	34.62%
	35%
	34.96%
	35.27%
	37.92%
	32.85%
	38.20%
	35.01%

	
	PDCCH+PDSCH
	0.21%
	0.25%
	0.20%
	0.27%
	0.25%
	0.26%
	0.29%
	0.20%
	0.20%
	0.25%

	
	Micro sleep
	0.02%
	0.01%
	0.02%
	0.03%
	0.02%
	0.02%
	61.85%
	0.01%
	0%
	0.01%

	
	Light sleep
	0.15%
	0.13%
	0.17%
	0%
	0.15%
	0.17%
	
	0.14%
	0%
	0.15%

	
	Deep sleep
	64.66%
	64.94%
	64.99%
	65%
	64.62%
	64.28%
	
	66.80%
	61.60%
	64.58%

	VoIP, w/o C-DRX
	PDCCH only
	 
	98.59%
	98.56%
	98.43%
	98.75%
	 
	98.70%
	98.46%
	98.50%
	98.60%

	
	PDCCH+PDSCH
	 
	1.41%
	1.44%
	1.57%
	1.25%
	 
	1.31%
	1.54%
	1.50%
	1.40%

	
	Micro sleep
	 
	0.00%
	0.00%
	 0.00%
	0.00%
	 
	0.00%
	0.00%
	0.00%
	0.00%

	
	Light sleep
	 
	0.00%
	0.00%
	 0.00%
	0.00%
	 
	0.00%
	0.00%
	0.00%
	0.00%

	
	Deep sleep
	 
	0.00%
	0.00%
	 0.00%
	0.00%
	 
	0.00%
	0.00%
	0.00%
	0.00%

	VoIP, w/ C-DRX
	PDCCH only
	22.09%
	22.40%
	21.46%
	19.31%
	18.72%
	 
	14.43%
	20.16%
	32.40%
	22.31%

	
	PDCCH+PDSCH
	1.08%
	1.09%
	1.09%
	0.78%
	1.25%
	 
	0.40%
	1.96%
	1.50%
	1.08%

	
	Micro sleep
	0.00%
	0.00%
	0.00%
	 0.00%
	0.00%
	 
	85.16%
	0.00%
	0.00%
	0.00%

	
	Light sleep
	1.37%
	0.61%
	0.41%
	 0.00%
	0.00%
	 
	
	0.34%
	26.50%
	0.54%

	
	Deep sleep
	75.45%
	75.90%
	77.04%
	79.92%
	80.03%
	 
	
	77.54%
	39.60%
	76.07%



Agreements:
· Update the intra-frequency measurement power table for FR2 as follows (shown in change marks):
	N: Number of cells for intra-frequency measurement
	Synchronous case
	Asynchronous case

	
	FR1
	FR2
	FR1
	FR2

	N=8
	150
	FFS [225]
	170
	FFS [285]

	N=4
	120
	FFS [195]
	140
	FFS [255]



Agreements:
· For power modelling purpose, adopt the following maximum number of cells for intra-frequency measurement within a slot:
	FR1
	FR2

	Nmax = 19
	Nmax = 9



Proposals:
For combined measurement and search:
· To obtain combined neighbor cell measurement and search power, add the difference between full search power and PDCCH-only power to the neighbor cell measurement power, at least for FR1, as shown below:
	N: Number of cells for intra-frequency measurement & search
	Synchronous case
	Asynchronous case

	
	FR1
	FR2
	FR1
	FR2

	N=8
	[230]
	FFS
	[250]
	FFS

	N=4
	[200]
	FFS
	[220]
	FFS



Agreements:
· Additions or modifications to the previously agreed table in RAN1#94bis are marked in red below:
	
	Proposal
	Comment

	BWP Bandwidth (DL)
	Scaling of X MHz = 0.4 + 0.6 * (X - 20) / 80. Linear interpolation for intermediate bandwidths. Valid only for X = 10, 20, 40, 80, and 100.
Above scaling is applicable for FR1 only.
In case scaling is needed for FR2, companies can report the assumed scaling factor.
	For 10MHz BW, only AL up to 8 can be used for PDCCH
The transition time is the same as DCI-based BWP switching delay for Rel-15.
FFS: transition energy for BWP switching

	BWP Bandwidth (UL)
	No scaling at 0dBm or 23dBm
Above scaling is applicable for FR1 only.
In case scaling is needed for FR2, companies can report the assumed scaling factor.
	

	CA (DL)
	2CC is 1.7x1CC
4CC is 3.4x1CC (i.e. 2x 2CC)
Above refers to the worst case CA configuration in terms of power consumption.
	Higher CA is FFS
Activation/deactivation delay follows RAN4 specification; FFS transition energy
Applicable for FR1 and FR2

	CA (UL)
	Same as downlink at 0dBm. 2CC is 1.2x1CC at 23dBm
Limit scaling up to 2CC.
	Applicable for FR1 and FR2

	Antenna scaling (DL)
	2Rx power is 0.7x 4Rx power for FR1
1Rx power is 0.7x 2Rx power for FR2
	Other antenna counts are FFS
Assume same number of antenna elements per Rx chain

	Antenna scaling (UL)
	2Tx power is 1.4x 1Tx power at 0dBm; [No scaling] 1.2x at 23dBm. FR1 only.
	Other antenna counts are FFS
2Tx support is not considered for FR2.


	PDCCH-only
	Power of cross-slot scheduling is 0.7x same-slot scheduling
FFS for the scaling w.r.t. # of blinding decoding
	Applicable for FR1 and FR2

	SSB
	FFS for # of SSB to be processed in one slot (Note 2 SSBs in a slot for the ref. config.)
One SSB power is 0.75 of two SSB power, i.e. 75 power units
FFS for neighbor cell measurement including cell detection
FFS for #measured cells/SSBs
	

	PDSCH-only slot
	[280] for FR1
[280] for FR2
	This assumes the same number of PDSCH symbols as in the PDCCH+PDSCH case.

	CSI-RS
	FFS for scaling w.r.t. # of symbols for CSI-RS
FFS for neighbor cell measurement
FFS for #measured cells
	

	Short PUCCH
	Short PUCCH power = [0.6 0.3] x uplink power
Reference config consists of 1-symbol PUCCH
	Applicable for FR1 and FR2.

	SRS
	SRS power = [0.6 0.3] x uplink power
	Applicable for FR1 and FR2.



Thursday
R1-1814171	Summary for UE Power Saving Evaluation Methodology	Qualcomm
Decision: The document is noted.

Agreement:
· For power scaling for PDCCH candidate reduction (for same slot scheduling only): P(α) = α ∙ Pt + (1 – α) ∙ 0.7Pt where α is the ratio of PDCCH candidates to the max number of PDCCH candidates in the reference configuration (α>0). Pt is the PDCCH-only power for same-slot scheduling.

Agreements:
· Update the baseline power table for FR2 as follows (shown in change marks):
	Power State
	Characteristics
	Relative Power

	
	
	FR1
	FR2 (for reference only)

	PDCCH-only
	No PDSCH and same-slot scheduling; this includes time for PDCCH decoding and any micro-sleep within the slot. 
	100
	[175]

	SSB or 
CSI-RS proc.
	SSB can be used for fine time-frequency sync. and RSRP measurement of the serving/camping cell. FFS the power scaling for RRM of neighbor cells . TRS is the considered CSI-RS for sync. FFS the power scaling for processing other configurations of CSI-RS.
(Note 2 SSBs in a slot for the ref. config.)
	100
	[175]

	PDCCH + PDSCH
	PDCCH + PDSCH. ACK/NACK in long PUCCH is modeled by UL power state. FFS the power scaling for PDSCH-only slot.
	300 
	[300 350]

	UL
	Long PUCCH or PUSCH. FFS the power scaling for short PUCCH and SRS.
	250 (  0 dBm)
700 (23 dBm)
	[300 350]
(FFS Tx power level)




Agreements:
Update the full neighbour cell search power table as follows (shown in change marks):
For full neighbor cell search:
The baseline neighbor cell search power is independent of the number of cells on the first order and can be approximated as:
	FR1
	FR2

	[150]
	[270]



It is expressed as the power averaged over a slot during which search is performed.

Agreements:
For combined measurement and search:
To obtain combined neighbor cell measurement and search power, add the difference between full neighbor cell search state power and SSB/CSI-RS proc. state power to the neighbor cell measurement power, as shown below:
	N: Number of cells for intra-frequency measurement & search
	Synchronous case
	Asynchronous case

	
	FR1
	FR2
	FR1
	FR2

	N=8
	200
	[320]
	220
	[380]

	N=4
	170
	[290]
	190
	[350]



Agreements:
For UE power modelling, the following power scaling relationship is assumed:
· For simplicity, 
· The slot-averaged power for “PDCCH+PDSCH+PUCCH” is same as “PDCCH+PDSCH”
· The slot-averaged power for “PDSCH+PUCCH” is same as “PDSCH-only”
· The slot-averaged power for “PDCCH+PUCCH” is the sum of “PDCCH-only” power and “short PUCCH” power.
· Note: PDCCH-only with cross-slot scheduling scaling is also applicable
· Note: it is observed via evaluations (where 0dBm PUCCH tx power is assumed) that the difference is not significant 
· For non-RRM evaluation, for “PDCCH+PDSCH” concurrent in the same slot as “SSB or CSI-RS processing”, assume “PDCCH+PDSCH” power
· For non-RRM evaluation, for “PDSCH only” concurrent in the same slot as “SSB or CSI-RS processing”, assume “PDSCH only” power
· For “PDCCH-only” and “SSB or CSI-RS processing” concurrent in a slot, the slot-averaged power is 0.85x the sum of the respective power, at least for FR1
· For FR1, 0.85*(100+100) = 170
· For FR2, 0.85*(175+175) = [300]
· For “SSB processing” and “CSI-RS processing” concurrent in a slot, the slot-averaged power is 0.85x the sum of the respective power, at least for FR1
· For FR1, 0.85*(100+100) = 170
· For FR2, 0.85*(175+175) = [300]
· 2-SSB within a slot is assumed

Conclusion:
· For reducing simulation time for system level simulation, scaling of the bandwidth and packet size of the traffic model can be considered (e.g. factor of 1/5). Companies to report the scale factor used, if any.

Agreements:
· For LLS simulation on power saving signal detection performance, at least the following SINR values should be evaluated: -6dB, 3dB, 20dB.


Friday session
R1-1814313	Summary for UE Power Saving Evaluation Methodology	Qualcomm Inc.
Decision: The document is noted.

Agreements:
· For system level simulation, at least assume that the traffic model is FTP model 3 with 0.5Mbyte payload and mean inter-arrival time of 200 milliseconds
· The mean inter-arrival time can be adjusted to achieve different cell loading scenarios. 
· Note: Other variations including different traffic models are not precluded
· The same traffic model settings should be used across all users.

Agreements:
For FTP, instant messaging, and VoIP application, the following traffic models and DRX configuration should be included for evaluation:
	
	FTP traffic
	Instant messaging
	VoIP

	Model
	FTP model 3
	FTP model 3
	As defined in R1-070674.
Assume max two packets bundled.

	Packet size
	0.5 Mbytes
	0.1 Mbytes
	

	Mean inter-arrival time
	200 ms
	2 sec
	

	DRX setting
	Period = 160 ms
Inactivity timer = [100] ms
	Period = 320 ms
Inactivity timer = 80 ms
	Period = 40 ms
Inactivity timer = 10 ms


Note: For ON duration setting, following reference DRX configurations as previously agreed.

Agreements:
· For web-browsing, video streaming, and gaming applications, the traffic models and the delay requirements defined in R1-070674 can be used in the evaluation. The parameters (e.g. packet size) may be updated to be in line with EMBB traffic requirements.
· For background app sync application, for power consumption evaluation purpose, it can be assumed that idle mode operations (inclusive of page detection, RRM, deep sleep and transition overhead) contributes to X% of the use case power. The remaining portion is contributed by intermittent RRC connections due to background activities (FFS: value of X)
· Companies should report the assumptions made in the evaluation

Agreements:
For power evaluation,
· For evaluation of DRX scenarios, the RRC release timer is set to infinity to ensure C-DRX and I-DRX cases are treated separately.
· Power consumption for channel/time/frequency and beam tracking operations should be taken into account.

Agreements:
Use the following as a reference for RRM power evaluation:
· Assume SMTC window duration of 2ms (corresponding to 30kHz SCS) for synchronised FR1 scenario.
· Assume SMTC window duration of 5ms for all other cases FR2 scenario.
· Note: other values are not precluded


R1-1812230	Evaluation methodology for UE power saving	Huawei, HiSilicon
R1-1812360	Evaluation methodology for UE power saving	MediaTek Inc.
R1-1814014	Evaluation methodology for UE power saving techniques	Intel Corporation	(rev of R1-1812512)
R1-1813960	Discussion on evaluation methodology for UE power consumption	LG Electronics	(rev of R1-1812586)
R1-1812823	Evaluation methodology for UE power saving	OPPO
R1-1812924	Evaluation methodology for UE power saving	Apple Inc.
R1-1813010	Evaluation Methodology for UE power saving	Samsung
R1-1813181	Evaluations and modeling of UE power consumption	Ericsson
R1-1813242	Discussion on power saving evaluation methodology 	InterDigital, Inc.
R1-1813446	UE Power Saving Evaluation Methodology	Qualcomm Incorporated
R1-1813619	Evaluation methodology for UE power consumption estimation	Nokia, Nokia Shanghai Bell
R1-1813634	Traffic modelling for power consumption evaluation	Sony
R1-1814080	Consideration on UE power consumption model and preliminary evaluation results	ZTE Corporation
[bookmark: _Toc529013735][bookmark: _Toc1677458]Potential Techniques for UE Power Saving
[bookmark: _Toc1677459]UE adaptation to the traffic and UE power consumption characteristics  
R1-1812231	Power saving techniques	Huawei, HiSilicon
Proposal 1: Study the timeline relaxing of UE processing and corresponding mechanisms to enable pre-known K0>0 for PDSCH receiving and relaxation of K1/K2 beyond the processing timeline of Rel-15 UE capability.
Proposal 2: CC-grouping is introduced for power saving and reported as recommendation to gNB for power efficient activation/scheduling in CA.
Proposal 3: Study the methods to reduce PDCCH-only monitoring for activated SCells in CA.
Proposal 4: Study the mechanism that gNB indicates to the UE to adapt the number of antennas to reduce UE power consumption.
Proposal 5: Study UE reporting assistance information to gNB for power saving purpose at least from the following aspects:
· For C-DRX, UE desired lengths of DRX cycle, On Duration and Inactivity Timer. 
· For CA, UE desired number of carriers.
· For BWP, UE desired BWP.
· For MIMO, UE desired maximum number of layers and/or antenna numbers.
Proposal 6: UE reporting assistance information is not a mandatory function.
Proposal 7: UE assistance information reported by UE for power saving is only UE recommendation and the network shall make the final decision on whether and how to use that information.
Decision: The document is noted.

R1-1812513	UE adaptation to the traffic and UE power consumption characteristics	Intel Corporation
· Observation 1: Dynamic reduction in PDCCH monitoring activity in a DRX cycle may offer significant UE power savings.
· Observation 2: 
· Number of DRX cycles not resulting in any PDCCH may unnecessarily increase UE power consumption. 
· One set of DRX configuration may not adapt well to varying traffic arrival pattern.  
· Observation 3: Associating BWP adaptation framework with DRX operation can be leveraged for further power saving.
· Observation 4: The received signal processing always according to the maximum number of MIMO layers for reception of the PDSCH may not be always desirable from power consumption perspective. 
· Observation 5: GTS and WUS in general reduce power consumption compared to legacy C-DRX and no DRX, at the expense of increase in latency/drop in UE perceived throughput.
· Observation 6: For low load cases, such as smaller lambda and/or packet size, GTS or GTS with WUS signalling provides relatively more power saving gain than high load cases.
· Observation 7: When the configured inactivity timer is significantly longer than packet duration, GTS signalling provides higher relative power saving gain. 
· Observation 8: When inactivity timer is relatively longer, GTS signalling provides more power saving compared to WUS
· Observation 9: GTS signalling cause negligible latency increase compared to legacy C-DRX 
· Observation 10: When both GTS and WUS are applied, latency performance is dominated by WUS performance. 
Decision: The document is noted.

R1-1812925	Power saving techniques based on UE adaptation	Apple Inc.
· Observation 1: UE having better knowledge on channel status and traffic demand/pattern/usage could help network to make better decisions for both BWP configuration.
· Proposal 1: NR supports that UE can send UE-preferred BWP configuration to network.
· UE can indicate it’s preferred BWP configuration including a set of BWP sizes and starting RB indices, and BWP inactivity timer.
· Observation 2
· For a given traffic load, there exists an optimal bandwidth that minimizes power consumption.
· The optimal BWP changes based on traffic load.
· The optimal BWP is also dependent on UL power level.
· Observation 3
· A larger BWP allows UE to complete DL PDSCH reception quickly and then to switch to sleep mode to save power.
· The optimal BWP size depends on the existence of sleep operation.
· With sleep operation, power saving gain of optimal BWP could be as large as 70%.
· Proposal 2: NR supports the UE’s indication of preferred set of K0, K1, K2 values to network for UE power saving.
· Observation 4: Controlling K0, K1 values can give the power saving gain of 31% ~ 48%.
· Observation 5: The key to achieve power saving is not really same-slot scheduling vs. cross-slot scheduling. Rather, power saving is tied to specific TDRA configuration, and UE has to know such TDRA before DCI decoding.
· Observation 6: Multiple BWP may not be the efficient way to achieve power saving from different TDRA patterns.
· Proposal 3: NR supports a MAC CE which can activate/deactivate a subset of TDRA entries for a particular BWP. A scheduling DCI can indicate one of activated entries only.
· Proposal 4: NR supports that UE report its preferred TDRA entries back to gNB among the entries in the RRC-configured TDRA table.
· Proposal 5: NR supports that UE sends a TDRA entry change request.
· Proposal 6: NR supports the scheduling DCI-based carrier activation mechanism.
· Observation 7: UE can significantly reduce SCell activation/deactivation delay using UE-initiated SCell activation/deactivation mechanism based on UE’s knowledge in UE’s application layer (e.g., file size to download/upload). Since such information is available only in the UE, UE-initiated approach is better than network-initiated approach.
· Proposal 7: NR supports UE-initiated SCell activation/deactivation request mechanism.
· Observation 8
· UE-initiated SCell activation/deactivation scheme always provide power saving gain compared to default network-initiated CA activation/deactivation mechanism.
· The power saving gain for most typical size file (1MB) is around 43%.
· Observation 9: In case network activates additional carriers which supports low throughput, UE-initiated SCell deactivation mechanism could be effectively used to request the deactivation of the carriers with low power efficiency (bit/Joules).
· Proposal 8: NR supports limiting the maximum number of MIMO layers. The possible maximum number ranges from 1 to 4 for single codeword and 1 to 8 for dual codeword.
· Observation 10: This there is 30% of power saving gain when UE is configured with max MIMO layer of 2 compared to the case with max MIMO layer of 4.
· Observation 11: The sleep operation could reduce the power saving gain of MIMO layer restriction.
· Proposal 9: NR supports that UE’s indication of its preferred DRX parameters.
· Proposal 10: NR study the association between a BWP and DRX operation.
Decision: The document is noted.

Tuesday conclusion: Continue offline discussion – Fangcheng (CATT)

Wednesday
R1-1814093	Summary of offline discussion on UE adaptation	CATT
Decision: The document is noted.

Agreements: RAN1 to study further following:
· UE switching to micro sleep after PDCCH reception 
· Cross-slot scheduling    
·  Minimum K0 > 0 and aperiodic CSI-RS triggering offset is not within the duration - UE could switch to micro sleep right away after PDCCH reception – no addition PDSCH and CSI-RS signals reception within the given duration (e.g. the same slot)
· It is known to the UE at PDCCH decoding
· Extended micro sleep time and reduce the PDCCH processing in reducing UE power consumption 
· FFS: whether minimum K2 > 0 is essential to avoid the requirements of fast PDCCH processing 
· Same slot scheduling 
· Adaptation of TDRA configurations to achieve UE power saving – ensure the gap between PDCCH reception and PDSCH transmission known to the UE
· Adjustment of TDRA configuration
· Selection of TDRA entry in the TDRA table (e.g. K0 > 0)
· Note: cross-slot scheduling could be incorporated in the TDRA configuration
· FFS: Power model for TDRA power saving scheme
· Multi-slot scheduling – PDCCH decoding in one slot (e.g., one DCI, multiple DCI) supports scheduled PDSCH/PUSCH transmission over multiple slots.
· Achieving UE power consumption reduction by potentially skipping PDCCH monitoring at subsequent slots of PDSCH/PUSCH transmission.
· Other approach(es) not precluded

Companies are encouraged to perform more analysis/evaluations for the above schemes

Friday
R1-1814148	Summary of offline discussion on UE adaptation	CATT
R1-1814327	Summary of offline discussion on UE adaptation	CATT
Decision: The document is noted.

Agreements:
For power saving scheme with UE adaptation to the DRX operation for further study
· UE adaptation of its behavior to the DRX operation for UE power consumption reduction
· Power saving signal as the signal for the indication whether to wakeup or not before or at the beginning of DRX ON duration
· At least for the indication of PDCCH monitoring
· Preparation period in advance of DRX ON, e.g., to perform channel tracking, CSI measurements, beam tracking, in preparation for the PDCCH decoding 
· Go-to-sleep signaling as the indication allowing UE going back to sleep state
· Constraints on scheduling DCI during DRX_ON
· Dynamic DRX configuration – parameters could be dynamic adapted to the traffic arrival
· Dynamic selection of DRX configuration from multiple DRX configurations to adapt to the traffic arrival
· Adaptive parameters setting of one DRX configuration 
Other power saving schemes with UE adaptation to the DRX operation are not precluded.
Note: UE background processing, e.g.,periodic RRM/CSI measurements, beam management, RLM, time/frequency tracking,  needs to be studied in accordance to UE adaptation to DRX operation.

Agreements:
The UE power power saving schemes for the UE adaptation in frequency domain for further study are as follows, 
· BWP -  UE adaptation to different BWP
· RS to assist UE channel tracking and measurements to assist BWP switching  
· Enhancement of L1 signaling, e.g., power saving signal or DCI for power saving, in triggering the BWP switching
· Association of BWP and DRX configuration
· CA/DC – 
· Quick activation/de-activation (e.g.,L1 signaling, MAC CE enhancement) 
· Adaptation of PDCCH monitoring/search space on activated SCell 
· Power adaptation based on the operation in a group of cell in power efficient way
· CSI/RRM measurements and beam management at non-active SCell
Other power saving schemes with UE adaptation in frequency domain are not precluded.

Agreements:
RAN1 to further study the following, 
· The power saving schemes of indicated processing time of K0, K1, K2 and aperiodic CSI-RS offset in advance allows the UE in staying low power consumption state for the UE power saving.  
· Other schemes are not precluded

Agreements:
The power saving schemes to reduce PDCCH monitoring and blind decoding for further studies are as follows,
· Triggering of PDCCH monitoring – dynamic trigger through L1 signal/signaling
· Power saving signal triggering PDCCH monintoring
· Go-to-sleep signaling to skip PDCCH monitoring
· PDCCH skipping - 
· DCI based indication  for PDCCH skipping (e.g., indication in DCI content, new SFI state).
· L1 signal/signaling (other than DCI) based triggering  -
· Mulitple CORESET/search space configurations 
· Configuration of different PDCCH periodicities with dynamic signaling
· Adaptation of CORSET/search space configuration – DCI/timer/HARQ-ACK based indication 
· Dynamic/semi-persistent CORSET/search space ON/OFF
· Adaptation between DRX ONduration timer and inactivitytimer
· Separated PDCCH monitoring of DL and UL
· L1 signaling triggering to assist  UE in reducing the number of PDCCH blind decoding – 
· Reduced PDCCH monitoring on SCell (including cross carrier scheduling)
· Network assistance –  RS is dynamically transmitted based on the need to assist UE performing synchronization, channel tracking, measurements and  channel estimations before PDCCH decoding 
Other power saving schemes for the reduction of PDCCH monitoring and blind decoding are not precluded.

Agreements:
The UE assistance information for the power saving schemes for further studies are as follows,
· UE assistance information/feedback to assist network in configurations for UE adaptation
· UE preferred processing timeline parameters, e.g., K0, K1, K2 values
· UE preferred BWP information/configuration
· UE preferred antenna configuration, including MIMO layers, antenna panel awareness information
· UE assistance/feedback on the DRX configurations/parameters
· UE preferred BWP provided to assist network in BWP switching
· UE request on SCell/SCG activation/de-activation/configuration
· UE preferred PDCCH monitoring parameters/search space configuration/maximum number of blind decoding
Other UE assistance information for the power saving schemes is not precluded.


R1-1812330	Discussion on UE adaptation to the traffic and UE power consumption characteristics	vivo
R1-1812361	Adaptation framework for UE power saving	MediaTek Inc.
R1-1812421	On adaptation aspects for NR UE power consumption reduction	ZTE Corporation
R1-1812587	Discussion on UE adaptation to UE power consumption characteristics	LG Electronics
R1-1812641	UE Power saving schemes with adaptation	CATT
R1-1812749	Adaptive power saving techniques based on UE power consumption characteristics	Sony
R1-1812824	UE Adaptation to the Traffic and UE Power Consumption Characteristics	OPPO
R1-1812891	Discussion on CSI report enhancement for CDRX	CMCC
R1-1813011	On UE adaptation schemes	Samsung
R1-1813111	PDSCH resource allocation restriction for power saving	ASUSTeK
R1-1813182	Adaptation aspects of NR UE power saving	Ericsson
R1-1813243	Discussion on power saving techniques 	InterDigital, Inc.
R1-1813358	UE power saving in MIMO operation	Motorola Mobility, Lenovo
R1-1813447	UE Adaptation to the Traffic and UE Power Consumption Characteristics	Qualcomm Incorporated
R1-1813494	Discussion on UE traffic adaptation and power consumption characteristics	PANASONIC
R1-1813620	On UE adaptation to the traffic	Nokia, Nokia Shanghai Bell
[bookmark: _Toc1677460]Triggering adaptation of UE power consumption characteristics
R1-1812362	Triggering adaptation for UE power saving	MediaTek Inc.
Observation 1: The power saving gains for “wake-up” and “wake-up + cross-slot scheduling” indicated by power saving signal are 19.3% and 28.9%, respectively. Around 10% of gain can be further achieved when more adaptations can be triggered by power saving signal.
Observation 2: The following factors play important roles to achieve large power saving gain for power saving signal/channel
· Time location: compared with the case that power saving signal/channel is right before on-duration, about 11% of power saving gain can be further achieved when the signal/channel is around SSB.
· Traffic type and corresponding C-DRX configurations: with the same time location of power saving signal/channel, VoIP with shorter C-DRX cycle achieves more than 10% of power saving gain than FTP with longer C-DRX cycle. 
Observation 3: Supporting both UE-specific and group-UE-specific power saving signal/channel provides the scheduling flexibility at network side.
· UE-specific power saving signal/channel always leads to lower network resource overhead when the required resource of UE-specific signal/channel is no larger than half of that of group-UE-specific signal/channel and the ratio of scheduled DRX cycle is lower than 35%. But the gain is decreasing with the increase of ratio of scheduled DRX cycle.
· Group-UE-specific signal/channel provides the flexibility that the network can reach a group of UEs at a monitoring occasion.
Observation4: From the perspective of UE power saving, the indication carried by power saving signal/channel should be UE-specific at UE side.
· Compared with the case that 2 UEs share the same wake-up, the UE-specific wake-up achieves more than 20% of UE power reduction in PDCCH monitoring when the ratio of scheduling DRX-cycle is 50%. 
Observation 5: The flexibilities of configurations in CORESET and search space provide a good framework for power saving signal/channel in frequency, time and link adaptation designs.
Observation 6: Background activity during on-duration limits the power saving from the introduction of the power saving signal/channel.
Proposal 1: Power saving signal supports wake-up/go-to-sleep and baseband/RF relevant parameters adaptation triggering
Proposal 2: Power saving signal/channel should be around SSB or SSB burst which is the closest one before upcoming on-duration.
Proposal 3: Both UE-specific and group-UE-specific power saving signal/channel should be supported. The information carried by power saving signal/channel is UE-specific at UE side.
Proposal 4: The power saving signal/channel should be transmitted in search space and it supports link adaptation.
Proposal 5: Introduce background activity window around the SSB burst and/or the power saving signal/channel where periodic activities like CSI/BM reporting and SRS transmission can occur.
Observation 7: Compared with the scheme of power saving signal for wake-up, 15.6% and 19.4% of power saving gain can be further achieved for T1 equalling to 20 ms and 10 ms, respectively, by further reducing the dummy PDCCH monitoring during inactivity timer.
Proposal 6: Reducing the dummy PDCCH monitoring during inactivity timer should be supported. FFS the following alternatives for adaptation triggering
· Timer-based triggering
· L1 signaling based triggering
· MAC CE signaling triggering
Observation 8: The power saving gain of SCell by reducing dummy PDCCH monitoring in SCell is 56.5%.
Proposal 7: Eliminating dummy PDCCH monitoring in SCell should be supported. The parameter adaptation in follower cells is triggered by the adaptation in the bundled leader cells.
Decision: The document is noted.

R1-1813012	On triggering adaptation schemes	Samsung
· Proposal 1: Study the UE adaptation procedure for adaptation request from a serving gNB with assistance information from UE.
· Proposal 2: Study UE-triggered configuration adaptation mechanisms using transmission of a periodic adaptation request from a UE.
· Proposal 3: Study UE-triggered configuration adaptation mechanisms using transmission of a triggered adaptation request from a UE.
· Proposal 4: Study power saving signal/channel for triggering adaptation on transmission/reception configurations for a UE, focusing on
· evaluation of trade-offs among different options
· feasibility and performance aspects
· Proposal 5: Study signal/channel mechanisms for a UE to support UE-triggered adaptation and assistance information report.
Decision: The document is noted.

R1-1813621	On UE Power Saving Triggering Mechanisms	Nokia, Nokia Shanghai Bell
· Observation 1: BWP concept and BWP switching provides Rel-15 baseline for frequency domain adaptation but also has in-built support for time domain power saving when UE is in default BWP. 
· Observation 2: To enable efficient UE power saving by cross-slot scheduling for DL, all K0 candidate values need to be configured by RRC-signaling larger than 0. Otherwise, UE micro-sleep mode cannot be enabled.
· Observation 3: SCells activation/deactivation can be used also to provide frequency domain adaptation to enable UE power savings. 
· Observation 4: From functional perspective, Go-to-Sleep triggering can be seen as similar as Rel-15 DRX MAC CE command.
· Observation 5: In comparison with cross-slot scheduling, both Wake-Up and Go-to-Sleep mechanism can obtain further power saving by reducing both PDSCH and PDCCH reception.   
· Observation 6: Due to ever increasing number of antenna elements and panels at UE side, spatial domain UE power saving mechanisms can be considered to provide power saving gains. 
· Observation 7: From perspective of UE power saving, latency and signaling overhead perspective, it would be reasonable to enable multiple triggering mechanisms to operate jointly.
· Proposal 1: When considering the trigger based adaptation, enable support for multiple states with single indication.
· Some further consideration for the requirements of the triggering signal/channel is presented in Section 2.2:-
· Observation 8: It is highly important that trigger design for evaluations also accounts efficient multiplexed with existing channel and signal structures.
· Observation 9: It would be beneficial that triggering signalling could be based on existing Rel-15 based signal or channel. 
· Proposal 2: Efficient multiplexing of the trigger is signal is prioritized over resource utilization in evaluation.
· Proposal 3: Triggering based on existing Rel-15 based signal or channel is prioritized in the evaluation.
Decision: The document is noted.

Tuesday conclusion: Continue offline discussion – Fangcheng (CATT)

Friday
R1-1814309	Summary of offline discussion on power saving signal/channel/procedures	CATT
R1-1814328	Summary of offline discussion on power saving signal/channel/procedures	CATT
Decision: The document is noted.

Agreements:
The power saving signal/channel for UE adaptation includes the following signals/channels for further study
· Existing signal/channel based power saving signal/channel
·  PDCCH channel
· TRS, CSI-RS type  RS, SSS-like and DMRS
· PDSCH channel carried MAC CE and/or RRC signaling
· New power saving signal/channel – sequence based 

The aspects of the power saving signal/channel used for the UE adaptation to the traffic used for further evaluation of power saving signal design in addition to its triggering to the power saving gain.  
· Network resource overhead  
· Resource and/or periodicity of power saving signal/channel
· Multiplexing capability
· Usage of resource
· Coexistence/multiplexing with existed signal/channel of Rel-15
· UE-specific, group-specific, cell-specific power saving signal/channel
· Detection performance
· Complexity
· Power consumption of the power saving signal/channel

Agreements:
· The power saving signal/channel in trigger UE adaptation to DRX operation for further study is that the power saving signal/channel can be configured along the DRX configuration as the indication for UE to wake up from the sleep state.  RS resources can be considered to assist UE in performing RRM/CSI measurement and channel time/frequency and/or beam tracking.
· Other schemes are not precluded
Agreements:
· The power saving signal/channel candidate in triggering UE to achieve reducing PDCCH monitoring for further study  is that the power saving signal/channel can be used to trigger UE to skip the PDCCH monitoring and/or to go to sleep for a period of time.
· Other schemes are not precluded
Agreements:
· The power saving signal/channel in trigger UE frequency domain processing adaptation for further study is the power saving signal/channel can be used to trigger the indication of RS configuration for channel tracking, CSI measurents, and beam management for the additional assistance of dynamic switching of BWP or activation of SCell in achieving the power saving gain.  The power saving signal/channel can be used for BWP switching, activation/deactivation of SCell or adaptation of PDCCH monitoring and/or CORESET/search space of PCell/SCell.
· Other schemes are not precluded

Agreements:
For further study, the power saving signal/channel in triggering adaption to the UE processing, such as MIMO configuration/layers, antenna configuration, UE processing time, and background processing can be used as the indication for UE adaptation.  The power saving signal/channel in triggering UE adaptation to the processing is to allow UE in reducing the power consumption by indication of the processing time, such as PDCCH/PDSCH/PUSCH/PUCCH processing or the essential background processing, such as periodic CSI and RRM measurements.  
· Other schemes are not precluded


R1-1812232	Design of power saving signal	Huawei, HiSilicon
R1-1812331	Discussion on triggering adaptation of UE power consumption characteristics	vivo
R1-1812422	Consideration on triggering for UE power saving	ZTE Corporation
R1-1812514	Triggering adaptation of UE power consumption characteristics	Intel Corporation
R1-1812588	Discussions on triggering adaptation for UE power consumption	LG Electronics
Late submission
R1-1812642	UE Power saving schemes with power saving signal/channel/procedures	CATT
R1-1812750	Conditions and procedures for adaptation of power consumption characteristics	Sony
R1-1812825	Triggering Adaptation of UE Power Consumption Characteristics	OPPO
R1-1812890	Considerations on power saving signal design	CMCC
R1-1812926	Power saving techniques based on explicit indication	Apple Inc.
R1-1813076	Discussion on triggering adaptation for UE power saving	Spreadtrum Communications
R1-1813183	Triggers for NR UE power saving	Ericsson
R1-1813244	Discussion on triggering of power mode adaptation 	InterDigital, Inc.
R1-1813448	Triggering Adaptation of UE Power Consumption Characteristics	Qualcomm Incorporated
R1-1813495	Discussion on UE traffic adaptation procedures	PANASONIC
R1-1813516	Triggering adaptation of UE power consumption	ASUSTEK COMPUTER (SHANGHAI)
R1-1813625	Triggering Adaptation of UE Power Consumption Characteristics	Convida Wireless
[bookmark: _Toc529013736][bookmark: _Toc1677461]UE power Consumption Reduction in RRM Measurements
R1-1813184	RRM aspects of NR UE power saving	Ericsson
· Observation 1: RRM measurements are expected to significantly contribute to UE energy consumption, especially in FR2 due to beam-swept transmission of the measurement signals and due to wide-BW operation compared to LTE.
· Proposal 1: RAN1 should study approaches for UE reporting its mobility status and requesting suitable measurement configurations, under NW control.
· Proposal 2: RAN1 should study NW indication to the UE that there is no need to search for additional cells for a certain time forward.
· Proposal 3: RAN1 should study RRM measurement operation with multiple measurement profiles, switched via L1-2 mechanisms.
· Proposal 4: RAN1 should consider developing a common framework for lightweight, dynamic switching between multiple configurations previously provided to the UE via RRC signaling.
· Proposal 5: RAN1 should study allowing a camping UE in idle/inactive mode to halt the current RRM measurement when the UE observes that the quality of the camping cell (or a re-selection candidate cell) is good enough.
· Proposal 6: RAN1 should study the benefits of providing UE with additional cell T/F alignment information.
· Proposal 7: RAN1 should study ways for optimizing RRM measurements using improved measurement gap, SMTC, and serving and neighbor-cell SSB placement in time.
· Proposal 8: RAN1 should be cautious about introducing additional signals for RRM measurements, instead optimizing RRM measurement conflict situations by improved coordination of UE operating mode and SSB and other RS transmission timings.
Decision: The document is noted.

R1-1813335	Discussion on UE power Consumption Reduction in RRM Measurements	NTT DOCOMO, INC.
· Observation 1: Relaxing non-essential RRM measurement in appropriate conditions would not affect to the mobility management and system performance.
· Proposal 1: Appropriate condition for Relaxing non-essential RRM measurement should be focused on so that a degradation of the mobility and system performances can be avoided.
· Proposal 2: Relaxing RRM measurement should be fully controllable by NW.
· Proposal 3: Relaxing the number of RRM measurement attempts in time domain based on the conditions regarding measurement result should be studied for UE power consumption reduction in RRM.
· NW can fully control whether/how the above conditions can be applied for relaxing the number of RRM measurement attempts in time domain.
· Proposal 4: Relaxing the number of measured cells/frequencies for neighbour cells based on the conditions regarding measurement result should be studied for UE power consumption reduction in RRM. 
· NW can fully control whether/how the above conditions can be applied for relaxing the number of measured cells/frequencies for neighbour cells.
Decision: The document is noted.

R1-1813449	UE Power Consumption Reduction in RRM Measurements	Qualcomm Incorporated
· Observation 1: It is likely that typical idle UEs will camp on FR1 for coverage and power savings.
· Observation 2: An idle UE could have lower RRC connection setup latency and lower power consumption by camping in RRC-INACTIVE. 
· Observation 3: RRM enhancement based on SFN synchronization signals could provide a substantial UE power savings gain for RRM measurement. Furthermore, additional UE power savings could come from no cell reselection when UE moves across cells within an area.
· Proposal 1: RAN1 considers RRM measurement based on SFN synchronization signals in RRC-INACTIVE.
· Proposal 2: RAN1 considers SFN paging for enabling power savings at both NW and UE in RRC-INACTIVE.
· Observation 4: Rel-15 RRM might require some scheduling restrictions due to the use of different Rx beamforming and/or different sub-carrier spacings of RRM reference signals and/or measurement gap for intra/inter frequency measurements.
· Proposal 3: RAN1 considers adaptive RRM measurement configuration in RRC-CONNECTED to minimize scheduling restriction and unnecessary UE power consumption.
· Multiple RRM measurement configurations (e.g., measurement duration, periodicity and measurement gap) can be configured
· A suitable measurement configuration can be dynamically indicated to UE. 
· Proposal 4: RAN1 considers repetition of CSI-RS resources for mobility within a resource set.
· Proposal 5: At least for FR2, RAN1 studies multi-panel RRM measurement options for UE power savings:
· The link to the serving cell may not be interrupted during the RRM measurement.
Decision: The document is noted.

Discuss further offline – Xiaodong (vivo)
R1-1814099	Summary of UE power Consumption Reduction in RRM Measurements	vivo
Decision: The document is noted.

Agreement:
· [bookmark: _Hlk529974035]Observation: for certain conditions (e.g., low mobility deployment/UE speed/favorable RSRP conditions), the number of RSRP measurement samples for a given duration (e.g., measurement period / evaluation period) can be relaxed with negligible impact on accuracy achieved by existing Rel-15 measurement.

Proposal:
· Observation: for certain conditions (e.g., not too frequent measurement reporting by the UE), relaxing the number of RRM measurement samples for a given duration (e.g., measurement period / evaluation period) is beneficial from UE power saving perspective for RRC IDLE/INACTIVE/CONNECT states.

Friday
R1-1814028	Summary of UE power Consumption Reduction in RRM Measurements	vivo
Decision: The document is noted.

Agreement:
· Observation: fFor certain conditions (e.g., favorable RSRP conditions, etc.), reducing RRM measurement activities (e.g., measurement, reporting) for a given time period is beneficial from UE power saving perspective for RRC IDLE/INACTIVE/CONNECTED states.

Agreements:
· [bookmark: _Hlk530059834]For intra frequency and/or inter frequency measurement, the following approaches are to be studied for UE power saving in time domain, including impact on mobility performance
· Increasing measurement period
· Reducing number of samples (e.g., OFDM symbols / slots) within a measurement period (e.g., SMTC window)
· Confining RRM measurements within a measurement window and increasing the periodicity of the measurement window for intra frequency and/or inter frequency measurement
· Other approaches are not precluded
· Note: this does not necessarily mean that the techniques studied will have spec impact

R1-1814286	Summary of UE power Consumption Reduction in RRM Measurements	vivo
Decision: The document is noted.

Agreements:
To further study the following adaption mechanism of RRM measurement activities for UE power saving:
· gNB controlled RRM measurement operation with UE assistance information reported to gNB, e.g.,
· mobility related information (e.g., mobility state, history of mobility state, UE's visited cells and cells not reselected due to the ping-pong effect, the number of handovers for certain period, etc.)
· channel condition (e.g. change in serving RS/signal)
· gNB controlled RRM measurement operation without UE assistance information reported to gNB based on certain conditions, e.g.,
· subscription, capabilities (e.g. at AS or NAS level), device type
· Doppler estimation for RRC CONNECTED states
· cell type (e.g., small cell/macro cell)
· gNB controlled threshold to support UE autonomous RRM measurement adaptation based on e.g.,
· signal measurements (e.g., RSRP)
· UE mobility state (e.g., low/medium/high mobility)
· UE location in the cell (e.g., cell-center/cell-edge)
· S-measure enhancement (e.g. S-measure for SCell, CSI-RS) 
· Other mechanisms/approaches are not precluded

Agreements:
Observation:
· Reducing the number of cells for intra-frequency measurement can be beneficial for UE power saving due to at least the followings, 
· Assuming that UE can limit the processing for measurement within a constrained time period and/or with reduced complexity.
· Assuming number of neighbouring cells to be measured is reduced.
· For UE power saving perspective, reducing the need in neighbour cell intra-frequency measurement can be beneficial.

Agreements:
Observation: Under certain conditions and certain deployment scenarios, additional resource for RRM measurement can be beneficial for UE power saving, including at least the following aspects: 
· Minimizing/reducing the timing gap between measurement (e.g., SSB) and DRX ON duration (e.g., paging monitoring occasion/reception, data reception, etc.) 
· Additional resource around the measurement occasion, e.g., for AGC assistance
· Reducing measurement activities by providing additional resource may provide sufficient measurement/T-F accuracy.


R1-1812233	UE power consumption reduction in RRM measurements	Huawei, HiSilicon
R1-1813862	UE power Consumption Reduction in RRM Measurements	vivo	(rev of R1-1812332)
R1-1812363	UE power saving for RRM	MediaTek Inc.
R1-1812423	On UE Power Saving for RRM Measurement	ZTE Corporation
R1-1812515	On RRM aspects of NR UE power reduction	Intel Corporation
R1-1812589	Considerations on RRM measurements to reduce UE power consumption	LG Electronics
R1-1812643	UE Power saving scheme for RRM measurements	CATT
R1-1812826	UE power Consumption Reduction in RRM Measurements	OPPO
R1-1812892	Discussion on power saving in intra-band RRM measurements	CMCC
R1-1813013	UE power consumption reduction in RRM measurement	Samsung
R1-1813081	Considerations on NR RRM for UE power saving	Spreadtrum Communications
R1-1813622	UE Power Consumption Reduction in RRM Measurements	Nokia, Nokia Shanghai Bell
[bookmark: _Toc529013737][bookmark: _Toc1677462]Other
R1-1812333	Power consumption simulation results	vivo
R1-1812334	Online gaming traffic modelling for UE power saving	vivo
R1-1812516	On evaluation results for UE Power Saving signals	Intel Corporation
R1-1812590	Discussion on power saving for DRX operation	LG Electronics
R1-1812591	Discussion on power saving for CA operation	LG Electronics
R1-1812592	Discussion on power saving for PDCCH monitoring	LG Electronics
R1-1812685	UE power saving for paging	Huawei, HiSilicon
R1-1813185	Network impact of NR UE power saving	Ericsson
R1-1813186	Detection performance and correlation analysis of PDCCH-based wakeup signal	Ericsson
R1-1813187	Further details on power consumption modeling	Ericsson
R1-1813188	Aspects of UE power saving in UL transmission	Ericsson
R1-1813189	UE power saving techniques for Idle and Inactive states	Ericsson
R1-1813190	DoU Traffic modeling	Ericsson
R1-1813684	Calibration results for power saving study	Huawei, HiSilicon
R1-1813685	Initial evaluation results for power saving	Huawei, HiSilicon
R1-1813686	Simulation results of C-DRX parameters	Huawei, HiSilicon
R1-1813687	Initial link-level performances for PDCCH/TRS-based power saving signal	Huawei, HiSilicon
[bookmark: _Toc529013738][bookmark: _Toc1677463]Study on NR positioning support
FS_NR_pos; SID in RP-182155. Please refer to the SID for detailed scoping

R1-1813849	"Chairman's notes of AI 7.2.10 	Study on NR positioning support"	Ad-Hoc Chair (Ericsson)
Decision: The document is endorsed, content incorporated below.


R1-1813589	TR 38.855 Study on NR positioning support v0.0.2	Ericsson, Intel Corporation
R1-1813589 is endorsed
R1-1813869	Text proposal for deployment scenarios and evaluation methodolgies for NR positioning	Ericsson, Intel Corporation	(Revision of R1-1813595)
The text proposals in R1-1813869 are agreed for inclusion into the TR.

Endorsement of TR version based on agreements from this meeting and potentially including RAN2 text proposals (Intel, Alexey).
Friday:
R1-1814259	TR 38.855 Study on NR positioning support v0.0.3	Intel Corporation
Decision: The TR is further updated and endorsed in:
R1-1814357	TR 38.855 Study on NR positioning support v0.0.3	Intel, Ericsson
[bookmark: _Toc529364830][bookmark: _Toc1677464]Remaining Details on Requirements for NR Positioning
R1-1812234	Remaining issues on the requirements for NR positioning	Huawei, HiSilicon
R1-1812263	GNSS receiver high-accuracy synchronization testing result	ZTE Corporation
R1-1812271	Requirements on synchronization error	ZTE Corporation
R1-1812335	Remaining issues on requirements for NR positioning	vivo
R1-1812371	Remaining details on NR positioning requirement	MediaTek Inc.
R1-1812517	Remaining details on requirements for NR positioning	Intel Corporation
R1-1812593	Discussions on Requirement for NR Positioning design	LG Electronics
R1-1812613	Discussion of NR Positioning Requirements	CATT
R1-1812751	Remaining issues on NR positioning requirements	Sony
R1-1812970	Remaining Details on Requirements for NR Positioning	Samsung
R1-1813141	Remaining details on NR Positioning Requirements	Nokia, Nokia Shanghai Bell
R1-1813173	Text Proposal for TR 38.855 Requirements	FirstNet, NextNav
R1-1813450	Requirements and Performance Metrics for Positioning Evaluations	Qualcomm Incorporated
R1-1813581	NR Positioning Performance Targets 	Fraunhofer IIS, Fraunhofer HHI, Deutsche Telekom
R1-1813594	Requirements for NR positioning	Ericsson

R1-1813909	Summary for NR Positioning AI - 7.2.10.1 Remaining Details of Requirements for NR Positioning Studies	Intel Corporation

Agreement:
· For commercial use cases, remove brackets from target performance requirements on horizontal positioning error that were agreed at the RAN1#94bis meeting
· Add Note:
· For commercial use cases, indoor deployment means indoor deployed UEs and gNBs
· For commercial use cases, outdoor deployment means outdoor deployed UEs and gNBs

Agreement:
The following note is added under the regulatory and commercial NR positioning target requirements
· Note: It is understood that no single positioning technology has to meet all the requirements for every scenario
[bookmark: _Toc529364831][bookmark: _Toc1677465]Remaining Details on Evaluation Methodology
Including evaluation scenarios
Including evaluation results

R1-1812235	Remaining details on evaluation methodology and simulation results	Huawei, HiSilicon
R1-1812336	Remaining issues on evaluation methodology for NR positioning	vivo
R1-1812372	Remaining details on evaluation methodology	MediaTek Inc.
R1-1812518	Remaining details of evaluation methodology for NR positioning	Intel Corporation
R1-1812594	Discussions on Evaluation Methodology for NR Positioning	LG Electronics
R1-1812614	NR positioning evaluation scenarios and methodology	CATT
R1-1812971	Remaining Details on Evaluation Methodology	Samsung
R1-1813142	Evaluation Methodology and Initial Simulation Results for NR Positioning	Nokia, Nokia Shanghai Bell
R1-1813451	Positioning evaluation methodology and results	Qualcomm Incorporated
R1-1813582	UTDOA for NR	Fraunhofer IIS, Fraunhofer HHI
R1-1813590	Evaluation methodologies and scenarios for NR positioning	Ericsson
R1-1813708	Considerations on RAT-dependent evaluation methodology	ESA

R1-1813910	Summary for NR Positioning AI - 7.2.10.2 Remaining Details of NR Positioning Evaluation Methodology	Intel Corporation

Agreement:
· The evaluation methodology does not define any baseline reference signals.
· The results from the evaluations can potentially be used to select a subset of the reference signals studied as part of the evaluations when considering design options

Agreement:
The existing channel models as provided in the TR 38.901 are used for NR positioning evaluation as a baseline.
· Note: Companies can provide additional results and describe modifications made for NLOS channel model
[bookmark: _Toc529364832][bookmark: _Toc1677466]Potential Techniques for NR Positioning
R1-1812236	Potential techniques for NR positioning	Huawei, HiSilicon
R1-1812337	Considerations on techniques for NR positioning	vivo
R1-1812373	"Views on potential positioning techniques"	MediaTek Inc.
R1-1812397	Co-Band TBS simulation results	BUPT
Late submission
R1-1812519	Potential RAT dependent techniques for NR positioning	Intel Corporation
R1-1812595	Discussions on Possible Techniques for NR Positioning	LG Electronics
R1-1812615	Discussion of Potential Techniques for NR Positioning	CATT
R1-1812658	Considerations for NR PRS design	ZTE Corporation
R1-1812752	Considerations on OTDOA positioning in NR	Sony
R1-1812893	Discussion on enhancements for NR positioning	CMCC
R1-1812972	Potential Techniques for NR Positioning	Samsung
R1-1813084	Discussion on potential techniques for NR positioning	Spreadtrum Communications
R1-1813107	View on Potential Techniques for NR Positioning	ITRI
R1-1813143	Potential RAT-dependent techniques for NR Positioning	Nokia, Nokia Shanghai Bell
R1-1813336	Discussion on potential techniques for NR positioning	NTT DOCOMO, INC.
R1-1813386	Views on NR positioning techniques	Mitsubishi Electric Co.
R1-1813452	Potential techniques for NR positioning	Qualcomm Incorporated
R1-1813479	Co-Band TBS description	BUPT, ZTE, CAICT
R1-1813583	NR Beam Management Supporting multi-gNB Measurements for Positioning	Fraunhofer IIS, Fraunhofer HHI
R1-1813592	RAT dependent NR positioning solutions	Ericsson

R1-1814005	Summary of RAT dependent positioning methods in 7.2.10.3 at RAN1#95	Ericsson

R1-1814129	Outcome of the Offline Discussion on NR Positioning Techniques	Intel Corporation

Agreement:
The following candidate techniques are considered for study of DL positioning:
· Timing based techniques 
· Timing of arrival path(s)
· Phase difference based techniques
· Note: feasibility needs to be further assessed
· Angle-based techniques
· Downlink angle(s) of departure 
· Downlink angle(s) of arrival 
· Carrier-phase based techniques
· Note: feasibility needs to be further assessed
· Received reference signal power based techniques
· Cell ID and TRP related information (e.g. RS resource and/or resource set ID)

Agreement:
The following candidate techniques are considered for study of UL positioning:
· Timing based techniques 
· Timing of arrival path(s)
· Angle-based techniques
· Uplink angle(s) of departure 
· Uplink angle(s) of arrival 
· Carrier-phase based techniques
· Note: feasibility needs to be further assessed
· Received reference signal power based techniques

Agreement:
The following candidate techniques are considered for study of DL and UL positioning:
· Timing based techniques
· Round trip time measurement including support for multiple TRPs
· Combination of DL and UL techniques for NR positioning
· e.g. E-CID like techniques (including one or multiple cells)

Agreement:
· Combination of DL, UL and DL + UL techniques can be used for NR positioning
· Combination of RAT-dependent and RAT-independent techniques can be considered for NR positioning

Agreement:
The following candidate reference signals were identified for DL positioning evaluation and are to be further studied
· NR CSI-RS (including TRS configuration)
· NR Synchronization Signals (SSBs)
· New DL positioning reference signals (DL PRS)

Agreement:
The following candidate reference signals were identified for UL positioning evaluation and are to be further studied
· NR PRACH
· NR SRS
· NR UL DMRS
· NR UL PTRS
· New UL positioning reference signals (UL PRS)
[bookmark: _Toc529364833][bookmark: _Toc1677467]Other
R1-1812520	Initial evaluation results of NR positioning performance	Intel Corporation
R1-1812616	NR PRS Design for Downlink based UE positioning	CATT
R1-1812684	On single-BS positioning technique	Huawei, HiSilicon
R1-1812686	Additional considerations on channel modeling and deployment	Huawei, HiSilicon
R1-1813591	Idle mode positioning solutions	Ericsson
R1-1813593	RAT independent and hybrid NR positioning solutions	Ericsson
R1-1814270	SRS design for UL-based NR positioning evaluation	Huawei, HiSilicon
[bookmark: _Toc1677468]Study on Channel Modeling for Indoor Industrial Scenarios
FS_IIIOT_CM; SID in RP-182138. Please refer to the SID for detailed scoping

Note: no online time intended for this agenda item during this meeting

R1-1812683	Consideration on channel model for industrial factory environment	Huawei, HiSilicon
R1-1812699	IIOT channel modeling for industrial indoor scenario	ZTE, Sanechips
R1-1812894	Discussions on Indoor Industrial Scenario Channel Model	CMCC
R1-1813129	Views on scenario description, frequency bands of interest, and existing literature on channel measurements for the indoor industrial scenario	Ericsson
R1-1813177	Scenarios, Frequencies and New Field Measurement Results from two Operational Factory Halls at 3.5 GHz for various Antenna Configurations	Nokia, Nokia Shanghai Bell
R1-1813337	On accuracy of InH path loss model of 38.901 for factory scenario	NTT DOCOMO, INC.
R1-1813453	Indoor Industrial Channel Model	Qualcomm Incorporated
[bookmark: _Toc529013744][bookmark: _Toc1677469]Other
R1-1812727	Fast failure recovery	Ericsson
R1-1812728	L1-RSRP reporting on non-serving cells	Ericsson
R1-1813266	Rel-16 Type B PDSCH extensions for LTE-NR coexistence	Ericsson
R1-1813362	Frequency compensation in NTN	Ericsson
R1-1813364	NTN Overview	Ericsson
R1-1813366	On adapting HARQ procedures for NTN	Ericsson
R1-1813367	On adapting random access procedures for NTN	Ericsson
R1-1813368	On UL power control for NTN	Ericsson
R1-1813369	On UL transmission timing for NTN	Ericsson
R1-1813370	PHY aspects of a moving RAN in non-terrestrial networks	Ericsson
R1-1813371	Scenarios and simulation assumptions for NTN	Ericsson
R1-1813372	On Sync and PBCH-SIB reading in NTN	Ericsson
R1-1813511	Frequencies for IIoT channel modelling work above 52.6 GHz	Ericsson
R1-1813659	Overview of NTN	Huawei, HiSilicon
R1-1813660	Discussion on numerology and frame structure for NTN	Huawei, HiSilicon
R1-1813661	Discussion on random access procedure for NTN	Huawei, HiSilicon
R1-1813662	Discussion on data transmission related procedures for NTN	Huawei, HiSilicon
R1-1813671	Survey of frequency band of interest for Industrial IOT	Huawei, HiSilicon
R1-1813672	Consideration on work plan for the SI on Channel Modeling for Indoor Industrial Scenarios	Huawei, HiSilicon
R1-1813673	Discussion on timing advance for NTN	Huawei, HiSilicon
R1-1813679	Investigation of characteristics of industrial factory environment	Huawei, HiSilicon
R1-1813680	Existing literature and measurement review for industrial factory environment	Huawei, HiSilicon
[bookmark: _Toc529013745][bookmark: _Toc1677470]Other
R1-1813527	NTN Issues and potential solutions	THALES
R1-1813569	NR-NTN worst case scenario versus Doppler	THALES
[bookmark: _Toc490832601][bookmark: _Toc1677471]Closing of the meeting
RAN1 chair thanked the delegates for all the efforts, with special attention to Rel-15 NR CRs. He commented that Rel-15 NR was declared complete by Dec 17, but it requested one more and full year of efforts to get the specs really complete!!
He re-emphasized the decision to proceed with individual CRs from early 2019 onwards and hope to see good CR cover pages duly filled with proper information for tracability.
Special thanks were given to the Vice Chairmen (especially for the achievement regarding late drop CRs) and to Kazuaki-san/Xiaoyi for chairing all the different sessions.
Thanks to NOMA delegates for completing the SI – which appeared to be sometimes a bit controversial but got finalized.
Thanks to RIM delegates – RIM was a small project but rather challenging due to the short timeframe.
Thanks to IAB for the efficient work – definitely easy to manage from RAN1 stand-point.
Last but not least, thanks to the feature leads – some of the summaries were really good and provided a detailed insight of the features (especially for a reader not attending the different sessions).


[bookmark: _Hlk530488304]MCC post-meeting: The purpose of the ad-hoc meeting in January 2019 is to address some NR Rel-16 SIs/WIs related topics only.
It is common understanding that RAN1 mandates this Ad hoc meeting with full decision power for the treated NR Rel-16 SIs and WIs.

Meeting was closed at 17:25.
See you all in 2019.


3GPP TSG RAN WG1 Meeting #96			R1-1901482
Athens, Greece, 25th February – 1st March 2019
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[bookmark: _Toc1677473]Annex B:	List of CRs agreed at RAN1 #95

	TS/TR
	CR
	rev
	Rel
	Title
	Cat
	Vsn
	@ Mtg
	TD#
	Source to WG
	Work Item

	36.201
	27
	-
	Rel-15
	Introduction of Even Further Enhanced MTC for LTE into 36.201
	F
	15.1.0
	R1#95
	R1-1813152
	Nokia, Nokia Shanghai Bell
	LTE_eMTC4-Core

	36.201
	28
	-
	Rel-15
	Introduction of NB-IoT TDD into 36.201
	F
	15.1.0
	R1#95
	R1-1813153
	Nokia, Nokia Shanghai Bell
	NB_IOTenh2-Core

	36.211
	468
	1
	Rel-15
	Corrections to LTE-MTC
	F
	15.3.0
	R1#95
	R1-1814372
	Ericsson
	LTE_eMTC4-Core

	36.211
	469
	1
	Rel-15
	Corrections to NB-IoT
	F
	15.3.0
	R1#95
	R1-1814373
	Ericsson
	NB_IOTenh2-Core

	36.211
	470
	-
	Rel-14
	Clarification on cyclic shift field mapping table for DMRS bit field in DCI format 0/4
	F
	14.8.0
	R1#95
	R1-1813732
	LG Electronics, Ericsson
	LTE_eFDMIMO-Core

	36.211
	471
	-
	Rel-15
	Clarification on cyclic shift field mapping table for DMRS bit field in DCI format 0/4
	A
	15.3.0
	R1#95
	R1-1813733
	LG Electronics, Ericsson
	LTE_eFDMIMO-Core

	36.211
	472
	-
	Rel-15
	Correction on rate-matching around SPDCCH resources for PDSCH repetition
	F
	15.3.0
	R1#95
	R1-1813750
	Huawei, HiSilicon, Lenovo, Motorola Mobility, Ericsson, LG Electronics
	LTE_HRLLC-Core

	36.211
	473
	-
	Rel-15
	Correction on the number of CCEs for DMRS-based SPDCCH
	F
	15.3.0
	R1#95
	R1-1813780
	Qualcomm Inc.
	LTE_sTTIandPT-Core

	36.211
	474
	-
	Rel-15
	Correction of SPDCCH rate-matching description
	F
	15.3.0
	R1#95
	R1-1813781
	Ericsson, Nokia, Nokia Shanghai Bell, LG Electronics, Huawei, HiSilicon
	LTE_sTTIandPT-Core

	36.213
	1191
	2
	Rel-15
	Corrections to even further enhanced MTC for LTE in 36.213, s06-s07
	F
	15.3.0
	R1#95
	R1-1814397
	Motorola Mobility
	LTE_eMTC4-Core

	36.213
	1192
	2
	Rel-15
	Corrections to even further enhanced MTC for LTE in 36.213, s08-s09
	F
	15.3.0
	R1#95
	R1-1814398
	Motorola Mobility
	LTE_eMTC4-Core

	36.213
	1193
	2
	Rel-15
	Corrections to Rel-15 Further NB-IoT enhancements in 36.213, s14-xx
	F
	15.3.0
	R1#95
	R1-1814399
	Motorola Mobility
	NB_IOTenh2-Core

	36.213
	1194
	-
	Rel-14
	Correction for SRS triggering for SRS carrier switching
	F
	14.8.0
	R1#95
	R1-1813728
	Qualcomm Incorporated
	LTE_SRS_switch-Core

	36.213
	1195
	-
	Rel-15
	Correction for SRS triggering for SRS carrier switching
	A
	15.3.0
	R1#95
	R1-1813729
	Qualcomm Incorporated
	LTE_SRS_switch-Core

	36.213
	1196
	-
	Rel-14
	Applicability of 1 and 2 bit  field for DCI format 3B
	F
	14.8.0
	R1#95
	R1-1813730
	Qualcomm Incorporated
	LTE_SRS_switch-Core

	36.213
	1197
	-
	Rel-15
	Applicability of 1 and 2 bit  field for DCI format 3B
	A
	15.3.0
	R1#95
	R1-1813731
	Qualcomm Incorporated
	LTE_SRS_switch-Core

	36.213
	1198
	-
	Rel-15
	Correction on slot-PDSCH repetition for TDD
	F
	15.3.0
	R1#95
	R1-1813734
	LG Electronics
	LTE_HRLLC-Core

	36.213
	1199
	-
	Rel-15
	Correction on DCI validation for UL SPS
	F
	15.3.0
	R1#95
	R1-1813735
	Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, Ericsson, LG Electronics
	LTE_HRLLC-Core

	36.213
	1200
	
	Rel-15
	Correction on references to MCS table
	F
	15.3.0
	R1#95
	R1-1813751
	Qualcomm Incorporated
	TEI15

	36.213
	1201
	-
	Rel-15
	Corrections on UL SPS repetition
	F
	15.3.0
	R1#95
	R1-1813782
	ZTE
	LTE_HRLLC-Core

	36.213
	1202
	-
	Rel-15
	Correction on CQI definition for feCoMP in 36.213
	F
	15.3.0
	R1#95
	R1-1813784
	Huawei, HiSilicon, Ericsson, Intel Corporation
	feCOMP_LTE-Core

	36.213
	1203
	1
	Rel-14
	Correction on look-ahead for PHR determination in SRS carrier switching
	F
	14.8.0
	R1#95
	R1-1813797
	Qualcomm Incorporated
	LTE_SRS_switch-Core

	36.213
	1204
	1
	Rel-15
	Correction on look-ahead for PHR determination in SRS carrier switching
	A
	15.3.0
	R1#95
	R1-1813798
	Qualcomm Incorporated
	LTE_SRS_switch-Core

	36.213
	1205
	-
	Rel-15
	Correction on resource exclusion procedure for V2X Phase 2
	F
	15.3.0
	R1#95
	R1-1814276
	LG Electronics
	LTE_eV2X-Core

	36.213
	1206
	1
	Rel-15
	Corrections to even further enhanced MTC for LTE in 36.213, s00-s05
	F
	15.3.0
	R1#95
	R1-1814404
	Motorola Mobility
	LTE_eMTC4-Core

	36.213
	1207
	1
	Rel-15
	Corrections to even further enhanced MTC for LTE in 36.213, s10-s13
	F
	15.3.0
	R1#95
	R1-1814405
	Motorola Mobility
	LTE_eMTC4-Core

	36.213
	1208
	-
	Rel-15
	CR on sensing and reporting for mode 3 in Rel-15 eV2X
	F
	15.3.0
	R1#95
	R1-1814383
	ZTE, OPPO, Sanechips, Fraunhofer HHI
	LTE_eV2X-Core

	37.885
	3
	-
	Rel-15
	Correction on the groupcast terminology
	F
	15.1.0
	R1#95
	R1-1814158
	LG Electronics
	FS_LTE_NR_V2X_eval

	37.885
	4
	-
	Rel-15
	Correction on vehicle blockage loss in NLOSv
	F
	15.1.0
	R1#95
	R1-1814159
	Huawei, HiSilicon, AT&T, Intel
	FS_LTE_NR_V2X_eval

	37.885
	5
	-
	Rel-15
	Introduction of CDL models
	F
	15.1.0
	R1#95
	R1-1814160
	Qualcomm
	FS_LTE_NR_V2X_eval

	38.202
	5
	
	Rel-15
	CR to 38.202 capturing RAN1#95 meeting agreements
	F
	15.3.0
	R1#95
	R1-1814391
	Qualcomm
	NR_newRAT-Core

	38.211
	4
	1
	Rel-15
	Combined CR of all essential corrections to 38.211 from RAN1#94bis and RAN1#95
	F
	15.3.0
	R1#95
	R1-1814378
	Ericsson
	NR_newRAT-Core

	38.212
	5
	3
	Rel-15
	Combined CR of all essential corrections to 38.212 from RAN1#94bis and RAN1#95
	F
	15.3.0
	R1#95
	R1-1814400
	Huawei
	NR_newRAT-Core

	38.213
	7
	2
	Rel-15
	Combined CR of all essential corrections to 38.213 from RAN1#94bis and RAN1#95
	F
	15.3.0
	R1#95
	R1-1814394
	Samsung
	NR_newRAT-Core

	38.214
	6
	2
	Rel-15
	Combined CR of all essential corrections to 38.214 from RAN1#94bis and RAN1#95
	F
	15.3.0
	R1#95
	R1-1814395
	Nokia
	NR_newRAT-Core

	38.215
	5
	3
	Rel-15
	Combined CR of all essential corrections to 38.215 from RAN1#94bis and RAN1#95
	F
	15.3.0
	R1#95
	R1-1814403
	Intel
	NR_newRAT-Core



[bookmark: _Toc1677474]
Annex C-1:	List of Outgoing LSs from RAN1 #95

	TDoc #
	Title
	Source
	Release
	Related WIs
	Reply to
	To
	Cc
	Original LS
	Reply in

	R1-1813747
	LS to RAN2 on number of PDCCH/EPDCCH/SPDCCH received parallel for TDD
	RAN1, Huawei
	Rel-14
	LTE_UL_CAP_enh-Core, LTE_sTTIandPT-Core
	
	RAN2
	
	
	

	R1-1813749
	LS on cross-carrier scheduling for short processing time
	RAN1, LG Electronics
	Rel-15
	LTE_sTTIandPT-Core
	
	RAN2
	
	
	

	R1-1813778
	LS on preconfigured uplink resource in NB-IoT and MTC
	RAN1, Huawei
	Rel-16
	NB-IoTenh3-Core, LTE_eMTC5-Core
	
	RAN2, RAN4
	
	
	

	R1-1813779
	LS on capability for simultaneous antenna and carrier switching
	RAN1, Qualcomm
	Rel-14
	LTE_SRS_switch-Core
	
	RAN2
	
	
	

	R1-1813950
	LS on power offset indication for CSI-RS
	RAN1, Huawei
	Rel-15
	NR_newRAT-Core
	 
	RAN2
	 
	
	

	R1-1813951
	Reply LS on PHR and SUL
	RAN1, Huawei
	Rel-15
	NR_newRAT-Core
	R2-1815646
	RAN2
	 
	
	

	R1-1813952
	Reply LS on MIMO layer configuration
	RAN1, MediaTek
	Rel-15
	NR_newRAT-Core
	R2-1816065
	RAN2
	 
	
	

	R1-1814066
	Reply to further reply LS on ssb-PositionsInBurst mismatch in SIB1 and ServingcellConfigCommon
	RAN1, Ericsson
	Rel-15
	NR_newRAT-Core
	R2-1816055
	RAN2
	 
	
	

	R1-1814068
	LS on CORESET 0
	RAN1, NTT DOCOMO
	Rel-15
	NR_newRAT-Core
	 
	RAN2
	 
	
	

	R1-1814106
	Reply LS on late drop UE capabilities
	RAN1, Huawei
	Rel-15
	NR_newRAT-Core
	R2-1816066
	RAN2
	RAN4
	
	

	R1-1814116
	LS on multiple active configured grant configurations
	RAN1, NTT DOCOMO
	Rel-16
	FS_NR_L1enh_URLLC, FS_NR_IIOT
	 
	RAN2
	 
	
	

	R1-1814165
	LS on transient period in sidelink channels
	RAN1, LG Electronics
	Rel-16
	FS_NR_V2X
	 
	RAN4
	 
	
	

	R1-1814175
	Reply LS on clarification for limited Tx capability
	RAN1, LG Electronics
	Rel-15
	LTE_eV2X-Core
	R2-1815690
	RAN2
	 
	
	

	R1-1814191
	Response to LS on redundant transmission for URLLC
	RAN1, Huawei
	Rel-16
	FS_NR_L1enh_URLLC
	S2-1811555
	SA2
	RAN2, RAN3
	
	

	R1-1814275
	LS on beam correspondence related features
	RAN1, AT&T
	Rel-15
	NR_newRAT-Core
	 
	RAN
	RAN4
	
	

	R1-1814320
	LS on power control for NR-LTE Dual Connectivity
	RAN1, Ericsson
	Rel-15
	NR_newRAT-Core
	 
	RAN4, RAN2
	 
	
	

	R1-1814321
	LS on timing related capability for intra-band EN-DC and capability for number of TAGs
	RAN1, Intel
	Rel-15
	NR_newRAT-Core
	 
	RAN2, RAN4
	 
	
	

	R1-1814337
	Reply LS on LS on SMTC availability issue during cell search
	RAN1, Intel
	Rel-15
	NR_newRAT-Core
	R2-1818913
	RAN2
	RAN4
	
	

	R1-1814339
	Reply LS on the search space of cross-carrier scheduling
	RAN1, NTT DOCOMO
	Rel-15
	NR_newRAT-Core
	R2-1816064
	RAN2
	 
	
	

	R1-1814340
	LS to RAN on the completion of NR-U SI
	RAN1, Qualcomm
	Rel-16
	FS_NR_unlic
	 
	RAN
	SA2
	
	

	R1-1814349
	LS on RRC Parameter for Capability 2 Processing Time
	RAN1, Qualcomm
	Rel-15
	NR_newRAT-Core
	 
	RAN2
	 
	
	

	R1-1814353
	LS response on the total RRC configuration size
	RAN1, MediaTek
	Rel-15
	NR_newRAT-Core
	R2-1816024
	RAN2
	 
	
	

	R1-1814362
	LS on Rel-15 RAN1 NR UE features
	RAN1, NTT DOCOMO, AT&T
	Rel-15
	NR_newRAT-Core
	 
	RAN, RAN2
	RAN4
	
	

	R1-1814390
	LS on LTE eV2X mode 3 sensing
	RAN1, ZTE
	Rel-15
	LTE_eV2X-Core
	
	RAN2
	
	
	

	R1-1814411
	Reply LS on the Interruption time during mobility in LTE
	RAN1, Qualcomm
	Rel-16
	LTE_feMob-Core
	R2-1815706
	RAN2, RAN4
	
	
	

	R1-1814412
	LS on RRM measurements in half-duplex CA UE
	RAN1, Nokia
	Rel-15
	NR_newRAT-Core
	
	RAN4
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Annex C-2:	List of Incoming LSs from RAN1 #95

	TDoc #
	Title
	Source
	Release
	Related WIs
	Reply to
	To
	Cc
	Original LS
	Reply in

	R1-1812102
	LS to RAN2 on Data Volume measurements
	SA5, Ericsson, Orange
	Rel-15
	EE_5G
	 
	RAN2
	RAN1, RAN3, SA
	S5-186392
	

	R1-1812103
	LS on sensing and reporting for Mode 3
	RAN2, Huawei
	Rel-15
	LTE_eV2X-Core
	 
	RAN1
	 
	R2-1815668
	

	R1-1812104
	LS on clarification for limited Tx capability
	RAN2, LG Electronics
	Rel-15
	LTE_eV2X-Core
	 
	RAN1
	 
	R2-1815690
	

	R1-1812105
	LS to SA2 on unicast, groupcast and broadcast in NR sidelink
	RAN2, Huawei
	Rel-16
	FS_NR_V2X
	 
	SA2
	RAN1
	R2-1815692
	

	R1-1812106
	LS on the interruption time during mobility in LTE
	RAN2, Nokia
	Rel-16
	LTE_feMob-Core
	 
	RAN4, RAN1
	 
	R2-1815706
	

	R1-1812107
	Reply LS on higher layer configuration for search space monitoring
	RAN2, NTT DOCOMO
	Rel-15
	NR_newRAT-Core
	R1-1810010
	RAN1
	 
	R2-1816023
	

	R1-1812108
	LS on the total RRC Configuration size
	RAN2, MediaTek
	Rel-15
	NR_newRAT-Core
	 
	RAN1
	 
	R2-1816024
	

	R1-1812109
	LS on requesting study of system level aspects of NR-U
	RAN2, Qualcomm
	Rel-16
	FS_NR_unlic
	 
	SA2
	RAN1, RAN3, RAN, SA
	R2-1816026
	

	R1-1812110
	LS on TSN performance evaluation
	RAN2, Nokia
	Rel-16
	FS_NR_IIOT
	 
	RAN1, RAN3, SA1, SA2
	 
	R2-1816043
	

	R1-1812111
	Further reply LS on ssb-PositionsInBurst mismatch in SIB1 and ServingcellConfigCommon
	RAN2, Nokia
	Rel-15
	NR_newRAT-Core
	R1-1809958
	RAN1
	 
	R2-1816055
	

	R1-1812112
	Reply LS on intra-band combination for NR CA and MR-DC
	RAN4, T-Mobile USA Inc.
	Rel-15
	NR_newRAT-Core
	R2-1813442
	RAN2
	RAN1
	R4-1813862
	

	R1-1812113
	Reply LS on requesting study of system level aspects of NR-U
	SA2, Nokia
	Rel-16
	FS_Vertical_LAN, FS_NR_unlic
	R2-1816026
	RAN2
	RAN1, RAN3, RAN, SA
	S2-1811023
	

	R1-1812114
	LS on redundant transmission for URLLC
	SA2, Huawei
	Rel-16
	FS_5G_URLLC
	 
	RAN1, RAN2, RAN3
	 
	S2-1811555
	

	R1-1812115
	LS on the search space of cross-carrier scheduling
	RAN2, vivo
	Rel-15
	NR_newRAT-Core
	R1-1810009
	RAN1
	 
	R2-1816064
	

	R1-1812116
	LS on MIMO layer configuration
	RAN2, MediaTek
	Rel-15
	NR_newRAT-Core
	 
	RAN1, RAN4
	 
	R2-1816065
	

	R1-1812117
	LS on late drop UE capabilities
	RAN2, Huawei
	Rel-15
	NR_newRAT-Core
	 
	RAN4, RAN1
	 
	R2-1816066
	

	R1-1812118
	Reply LS on RAN4 design on channel bandwidth
	RAN2, Qualcomm
	Rel-15
	NR_newRAT-Core
	R4-1811905
	RAN4
	RAN1
	R2-1816067
	

	R1-1812273
	Reply LS on RIM solution frameworks
	RAN3, Ericsson
	Rel-16
	FS_NR_RIM
	R1-1809987
	RAN1
	 
	R3-186224
	

	R1-1813783
	LS on flexible PRB resource restriction
	RAN4, Ericsson
	Rel-15
	LTE_eMTC4-Core
	 
	RAN1
	 
	R4-1816249
	

	R1-1814169
	Reply LS on network synchronization for handover purposes
	RAN2, Samsung
	Rel-15
	NR_newRAT-Core
	R1-1812074
	RAN1
	 
	R2-1818999
	

	R1-1814180
	LS on UL HARQ operation for SUO case 1
	RAN2, Nokia Shanghai Bell
	Rel-15
	NR_newRAT-Core
	 
	RAN1
	 
	R2-1818775
	

	R1-1814181
	LS on SMTC availability issue during cell search
	RAN2, OPPO
	Rel-15
	NR_newRAT-Core
	 
	RAN1
	 
	R2-1818913
	

	R1-1814338
	Reply LS on TCI-state for CORESET#0
	RAN2, NTT DOCOMO
	Rel-15
	NR_newRAT-Core
	R1-1814068
	RAN1
	 
	R2-1819084
	

	R1-1814342
	LS on Intra-UE Prioritization/Multiplexing
	RAN2, Nokia
	Rel-16
	FS_NR_IIOT
	 
	RAN1
	 
	R2-1818795
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Annex D:	List of Approved updated WIDs

None
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Annex E:	List of draft TSs/TRs agreed at RAN1 #95

	Tdoc Number
	Title
	Source
	Conclusion/Decision

	R1-1813054
	Updated TR for 36.776
	Qualcomm Incorporated
	Endorsed

	R1-1813786
	Updated TR for 36.776
	Qualcomm Incorporated
	Endorsed

	R1-1813794
	TR 36.776 v1.0.0 Study on LTE-based 5G terrestrial broadcast
	MCC
	For information to plenary

	R1-1814006
	TR 38.812 v0.2.0 on Study on Non-Orthogonal Multiple Access (NOMA) for NR
	ZTE, Sanechips
	Endorsed

	R1-1814347
	TR 38.812 v0.3.0 capturing agreements made in RAN1#95
	ZTE
	Endorsed

	R1-1814407
	TR 38.812 v0.4.0 on Study on Non-Orthogonal Multiple Access (NOMA) for NR
	ZTE
	Endorsed – used as basis for v1.0.0 for one-step approval

	R1-1814346
	TR 38.889 V0.2.1 Study on NR-based Access to Unlicensed Spectrum
	Qualcomm
	Endorsed

	R1-1814385
	TR 38.889 V0.3.0 Study on NR-based Access to Unlicensed Spectrum
	Qualcomm
	Endorsed

	R1-1814386
	TR 38.889 V1.0.0 Study on NR-based Access to Unlicensed Spectrum
	MCC
	For one-step approval

	R1-1812252
	TR38.885 v0.1.1 for Study on NR Vehicle-to-Everything (V2X)
	Huawei
	Endorsed

	R1-1814389
	TR 38.885 v1.0.0 Study on Vehicle-to-Everything
	Huawei
	For information to plenary

	R1-1814365
	TR 38.866 v0.2.0
	CMCC
	Endorsed

	R1-1814392
	TR 38.866 v1.0.0 Study on remote interference management for NR
	MCC
	For one-step approval

	R1-1814036
	TR 38.824 v0.0.5 Study on physical layer enhancements for NR ultra-reliable low latency communication (URLLC)
	Huawei, HiSilicon
	Endorsed

	R1-1814401
	TR 38.824 v0.0.6 Study on physical layer enhancements for NR ultra-reliable low latency communication (URLLC)
	Huawei, HiSilicon
	Endorsed

	R1-1814402
	TR 38.824 v1.0.0 Study on physical layer enhancements for NR ultra-reliable low latency communication (URLLC)
	MCC
	For information to plenary

	R1-1814357
	TR 38.855 Study on NR positioning support v0.0.3
	Intel, Ericsson
	Endorsed – used as basis for v1.0.0 for information to plenary

	R1-1814387
	TR 38.840 v0.1.0 Study on UE Power Saving
	CATT
	Endorsed



[bookmark: _Toc1677478]
Annex F:	List of actions

· Outgoing LS
[95-LTE-04] – Alberto (Qualcomm)
R1-1812106	LS on the interruption time during mobility in LTE	RAN2, Nokia
Email approval on reply LS for interruption time during mobility in LTE until December 13, 2018
Done: According to email decision posted on Dec.15th, the conclusion of the following email summary is agreed:
R1-1814410	Email discussion on reply LS for interruption time during mobility	Qualcomm Incorporated
Corresponding reply LS to R1-1812106(R2-1815706) is approved (decision from email dated Dec.19th) in:
R1-1814411	Reply LS on the Interruption time during mobility in LTE	RAN1, Qualcomm	Rel-16	LTE_feMob-Core	to: RAN2, RAN4

[95-LTE-02] – Wenfeng (ZTE)
Email approval on LS informing RAN2 of the decision on sensing and reporting for mode 3 in Rel-15 eV2X until Nov. 30th 
Done: According to email decision posted on Dec.1st, LS is approved in:
R1-1814390	LS on LTE V2X mode 3 sensing	RAN1, ZTE

[95-NR-06] – Karol (Nokia)
Email approval on LS informing RAN4 about the option agreed by RAN1 (on Feb 5th) and ask RAN4 to discuss/confirm RRM behavior.
Done: According to email decision posted on Feb.12th , LS is approved in:
R1-1814412	LS on RRM measurements in half-duplex CA UE	RAN1, Nokia

· CR approval
[95-LTE-01-spec#]
Editors to prepare consolidated CRs for Rel-15 eMTC & NB-IoT by Nov 21st, for comments and endorsement by Nov 28th
Done: The following set of CRs is agreed:
R1-1814372	Corrections to LTE-MTC	Ericsson	36.211	15.3.0	LTE_eMTC4-Core	CR0468r1, F
R1-1814404	Corrections to even further enhanced MTC for LTE in 36.213, s00-s05	Motorola mobility	36.213	15.3.0	LTE_eMTC4-Core	CR1206r1, F
R1-1814397	Corrections to even further enhanced MTC for LTE in 36.213, s06-s07	Motorola mobility	36.213	15.3.0	LTE_eMTC4-Core	CR1191r2, F
R1-1814398	Corrections to even further enhanced MTC for LTE in 36.213, s08-s09	Motorola mobility	36.213	15.3.0	LTE_eMTC4-Core	CR1192r2, F
R1-1814405	Corrections to even further enhanced MTC for LTE in 36.213, s10-s13	Motorola mobility	36.213	15.3.0	LTE_eMTC4-Core	CR1207r1, F
R1-1814373	Corrections to NB-IoT	Ericsson	36.211	15.3.0	NB_IOTenh2-Core	CR0469r1, F
R1-1814399	Corrections to Rel-15 Further NB-IoT enhancements in 36.213, s14	Motorola mobility	36.213	15.3.0	NB_IOTenh2-Core	CR1193r2, F
Note: No updates related to 36.212 for eMTC. So RAN1#94 endorsed CR0310 for eMTC in R1-1812086 is also agreed. No updates for NB-IoT from either meeting.

[95-LTE-02] – Wenfeng (ZTE)
Email approval on agreeing to a CR on sensing and reporting for mode 3 in Rel-15 eV2X until Nov. 27th 
Done: According to email decision posted on Nov. 28th, CR is agreed in:
R1-1814383	CR on sensing and reporting for mode 3 in Rel-15 eV2X	ZTE, OPPO, Sanechips, Fraunhofer HHI	36.213	15.3.0	LTE_eV2X-Core	CR1208, F

[95-LTE-05] – Alberto (Qualcomm)
Email approval to fix an error in the approved CRs (R1-1813790 and R1-1813791), till 11/26
For serving cell [image: cid:image001.png@01D480B3.948C7000] with frame structure type 2, and not configured for PUSCH/PUCCH transmission, 
· if the UE transmits SRS in subframe [image: cid:image002.png@01D480B3.948C7000] for serving cell [image: cid:image001.png@01D480B3.948C7000], or if the UE does not transmit SRS in subframe  due to a collision with a higher priority physical channel or signal (as defined in Subclause 8.2) in subframe, and the UE would have transmitted the SRS in subframe  had the higher priority physical channel or signal in subframe not occurred, power headroom for a Type 3 report is computed using
Where the red part seems to be a typo: subframe  instead of subframe  given that the text says before “SRS in subframe i”.
Done: According to email decision posted on Nov. 27th, revised CRs are agreed in:
R1-1813797	Correction on look-ahead for PHR determination in SRS carrier switching	Qualcomm Incorporated	36.213	14.8.0	LTE_SRS_switch-Core	CR1203r1, F
R1-1813798	Correction on look-ahead for PHR determination in SRS carrier switching	Qualcomm Incorporated	36.213	15.3.0	LTE_SRS_switch-Core	CR1204r1, A

[95-LTE-06] – Chao (Qualcomm)
Email approval of the draft CR for agreements below, till Nov 26th 
R1-1813032	Collision handling for HARQ-Ack and subPRB PUSCH	Qualcomm Incorporated
Agreement:
PUSCH with sub-PRB allocation is dropped when a collision with UCI in the same subframe occurs
Done: According to email conclusion posted on Nov. 27th, draft CR (36.213) is endorsed in:
R1-1814384	Collision handling for HARQ-Ack and subPRB PUSCH	Qualcomm Incorporated	36.213	15.3.0	LTE_eMTC4-Core	draftCR, F

[95-NR-01-spec#]
Editors to prepare CRs incorporating all endorsed draft CRs by by Nov 21st, for comments and endorsement by Nov 28th (refer to R1-1814174)
Done: The following set of CRs is agreed:
R1-1814391	CR to 38.202 capturing RAN1#95 meeting agreements	Qualcomm	38.202	15.3.0	NR_newRAT-Core	CR0005, F
R1-1814378	CR to 38.211 capturing the RAN1#94bis and RAN1#95 meeting agreements	Ericsson	(rev of R1-1812090)	38.211	15.3.0	NR_newRAT-Core	CR0004r1, F
R1-1814400	CR to 38.212 capturing the RAN1#94bis and RAN1#95 meeting agreements	Huawei	Patrick	(rev of R1-1812091)	38.212	15.3.0	NR_newRAT-Core	CR0005r3, F
R1-1814394	CR to 38.213 capturing the RAN1#94bis and RAN1#95 meeting agreements	Samsung	(rev of R1-1812092)	38.213	15.3.0	NR_newRAT-Core	CR0007r2, F
R1-1814395	CR to 38.214 capturing the RAN1#94bis and RAN1#95 meeting agreements	Nokia	(rev of R1-1812093)	38.214	15.3.0	NR_newRAT-Core	CR0006r2, F
R1-1814403	CR to 38.215 capturing the RAN1#94bis and RAN1#95 meeting agreements	Intel	(rev of R1-1812094)	38.215	15.3.0	NR_newRAT-Core	CR0005r3, F

[95-NR-02] – Asbjorn (Ericsson)
· RAN1#94bis agreements for L=4 and L=64 will be captured in the specification
· Three day email discussion on L=8 to allow time to check the RAN4 requirements
Email approval for the draft CR capturing the above two bullets (L=4 only for first bullet) till Nov 26th 
Done: According to email conclusion posted on Nov. 27th, the following is agreed:
Agreements:
· Confirm the working assumption for L=8 made in RAN1#94bis
· Prepare draft CR for L=4 & L=8
Draft CR (38.211) is endorsed in:
R1-1814363	Network synchronization for handover purposes	Ericsson

[bookmark: _Hlk530658921][95-NR-03] – Jing (Qualcomm)
R1-1814084, is endorsed in principle. To add isolated impact analysis is for email approval till Nov 21st 
Done: According to email conclusion posted on Nov 22nd, draft CR (38.213) is endorsed in:
R1-1814359	Draft CR on slot configuration period	MediaTek

[bookmark: _Hlk530660111][95-NR-04] – Sorour (Ericsson)
· It is understood that for PUCCH transmission uses PUCCH format 4, the threshold value of 115 is compared against the total number of UCI bits including CRC
Email approval on how to update the specs based on the above till Nov 21st
Done: According to email conclusion posted on Nov 22nd draft CRs are endorsed in:
R1-1814367	On maximum payload size for transmission on PUCCH formats 4 (38.213)	Ericsson, vivo
R1-1814368	On maximum payload size for transmission on PUCCH formats 4 (38.214)	Ericsson, vivo

[95-NR-05] – Lihui (NTT DOCOMO)
R1-1814355	Correction on DCI size alignment for configured grant transmission	NTT DOCOMO
Draft CR is for email approval till Nov 21st 
Done: According to email conclusion posted on Nov 22nd draft CR (38.212) is endorsed in:
R1-1814369	Correction on DCI size alignment for configured grant transmission	NTT DOCOMO

[95-NR-07] – Ravi (Ericsson)
Email approval on draft CR for agreement on NE-DC power sharing (A.I 7.1.4) until November 20, 2018
Done: According to email conclusion posted on Nov 21st, draft CR (38.213) is endorsed in:.
R1-1814364	Draft CR to TS 38.213 on power sharing for NE-DC	Ericsson

[95-NR-08] – George (Sprint)
R1-1814325	Draft CR to 38.213 - EN-DC dynamic power sharing NR drop threshold	SPRINT Corporation
R1-1814344	CR for 38.213 EN-DC dynamic power sharing	Apple
Email discussion/approval of R1-1814325/R1-1814344 till Nov 21st .
Done: According to email conclusion posted on Nov 21st, draft CR (38.213) is endorsed in:.
R1-1814370	Draft CR to 38.213 - EN-DC dynamic power sharing NR	SPRINT Corporation

[bookmark: _Hlk530658062][95-NR-15] – Youngwoo (Samsung)
Email approval of the draft CR for the agreements below till Nov 21st 
Agreement
Text proposal for TS38.212 (see 7.1.2.2)
6.3.1.1.2		CSI only
Done: The agreement made in 7.1.2.2 is updated to indicate that the correction of rank indication also affects Tables 6.3.1.1.2-3/4/5, not only for single table Table 6.3.1.1.2-4. The draft CR (38.212)  is endorsed in:
R1-1814366	Draft CR on corrrections of rank indicator mapping	Samsung

[95-NR-16] – Mihai (Nokia)
Email approval of the draft CR for the agreements below till 11/21
Agreement
· For cross carrier scheduling, Tci-PresentInDCI has to be always enabled
· For cross-carrier scheduling with tci-PresentInDCI being enabled for a DCI format 1_1, the scheduling timing offset cannot be smaller than the threshold
· Above two bullets apply in case the scheduled carrier is in FR2
· The first bullet applies for both FR1 and FR2
· The first two bullets apply only for CORESET associated for cross carrier scheduling 
Done: According to email conclusion posted on Nov 22nd, draft CR (38.214) is endorsed in:.
R1-1814371	Draft CR on cross-carrier scheduling in FR2	Nokia

· Miscellaneous
[95-LTE-03] – Alberto (Qualcomm)
Email discussion on principles regarding capturing the observations and/or conclusions in the TR for the analysis of the requirements associated with simulations. Until Dec 13th
Done: According to email decision posted on Dec.19th, the proposals in the following email summary are agreed:
R1-1814409	Email discussion on capturing conclusions and observations for simulation-based requirements	Qualcomm Incorporated

[95-NR-06] – Karol (Nokia)
Email discussion/approval regarding half-duplex for CA (Rel-15 CR) till Nov 27th.
Done: According to email conclusion posted on Nov 28th, RAN1 needs more time to converge and corresponding CR should be prepared in RAN1#96.
Following is agreed on Dec 12th :
Agreements: For a UE configured with multiple serving cells in a band or band combination, where the UE is not capable of simultaneous transmission and reception, support a behavior in the following table:
· FFS: other combinations of Semi SFI, RRC and Dynamic 
· FFS: behavior for SSB in RRM measurements 
· FFS: down-select further between Alt1 and Alt2. Down-selection may be performed independently for case 3 and 6. 
· For the agreed behavior introduce a new feature as "mandatory with capability" 
· Note: Sep./Dec. UEs are still able to operate HD TDD CA if network ensures same transmission direction across all the serving cells.
· Reference (Ref) cell is the cell with the lowest cell ID among cells: (i) within the band or band combination and (ii) with conflicting directions, and “Other cell” is any cell within the band or band combination other than the Ref cell.

	No
	Ref cell
	Other cell
	UE behavior
	Note

	1
	Semi SFI D
	Semi SFI U
	Allowed to drop U for inter-band
Error case in intra-band
	Dropping U on other cell
Error case in intra-band

	2
	Semi SFI D
	RRC U
	Allowed to drop U 
	Dropping on other cell

	3
	Semi SFI D
	Dynamic U
	Alt 1: Allowed to drop D for inter-band
Error case in intra-band
	Overriding semi SFI D to F on reference cell for the UE

	
	
	
	Alt 2: Error
	Error

	4
	Semi SFI U
	Semi SFI D
	Allowed to drop D for inter-band
Error case in intra-band
	Dropping D on other cell
Error case in intra-band

	5
	Semi SFI U
	RRC D
	Allowed to drop D 
	Dropping on other cell

	6
	Semi SFI U
	Dynamic D
	Alt 1: Allowed to drop U for inter-band
Error case in intra-band
	Overriding semi SFI U to F on reference cell for the UE

	
	
	
	Alt 2: Error
	Error

	7
	RRC D
	RRC U
	Allowed to drop U 
	Dropping on other cell

	8
	RRC U
	RRC D
	Allowed to drop D
	Dropping on other cell

	9
	Dynamic D
	Dynamic U
	Error
	Error

	10
	Dynamic U
	Dynamic D
	Error
	Error


Note, in above table, the terminology is as follows:  
· Semi SFI D and U: D and U symbols configured by TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated
· Semi SFI F: flexible symbols configured by TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated, , when provided to a UE, or when TDD-UL-DL-ConfigurationCommon and TDD-UL-DL-ConfigDedicated are not provided to the UE
· RRC D: symbols corresponding to a higher-layer configured  PDCCH, or a PDSCH, or a CSI-RS on semi SFI F of the same cell
· RRC U: symbols corresponding to a higher-layer configured  SRS, or PUCCH, or PUSCH, or PRACH on semi SFI F of the same cell
· Dynamic D and U: symbols scheduled as D and U by DCI formats other than DCI format 2_0 on semi SFI F of the same cell
· Note: there is no intention to change the existing behavior w.r.t. how to update the reference cell
According to email conclusion posted on Feb 5th, the following is agreed:
Agreement:
· In symbols  indicated in ssb-PositionsInBurst  on reference and other cell(s), half-duplex CA UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot.
Agreement:
Half-duplex CA UE determines reference cell  per symbol as a cell with the lowest cell ID among multiple serving cells in a band or band combination having direction determined by RRC D/U or semi SFI D/U
· Note: this overrides earlier agreement ” Reference (Ref) cell is the cell with the lowest cell ID among cells: (i) within the band or band combination and (ii) with conflicting directions, and “Other cell” is any cell within the band or band combination other than the Ref cell. “
· Note: Agreed cases 12, 14, 17 and 18 are not needed anymore
· Note: Agreed cases 9 and 10 should apply to collisions between two cells irrespective of a cell being reference or other
Agreement:
[bookmark: _Hlk1674913]Inform RAN4 about the option below and ask RAN4 to discuss/confirm RRM behavior.
· When the scheduling restrictions due to RRM measurements are applicable, half-duplex CA UE does not transmit in UL in one cell, if the UL transmission would collide with any SSB symbols other than indicated in ssb-PositionsInBurst inside SMTC window of another cell. RRM measurements in SMTC window  are always protected.
· When the scheduling restrictions due to RRM measurements are NOT applicable, if the half-duplex CA UE is scheduled by DCI (Dynamic U) to transmit in UL in one cell, and if the UL transmission collides with any SSB symbols other than indicated in ssb-PositionsInBurst inside SMTC window of another cell, UE is not required to perform RRM measurements on the colliding SSB symbols. 
· RRM measurements during the symbols indicated in ssb-PositionInBurst are always protected.

NOMA TR 38.812 for one-step approval to next plenary
[95-NR-09] – Yifei (ZTE)
R1-1814289	TP for Conclusion Section of TR of NOMA SI	ZTE
Email approval till Nov 26th 
Done: According to email conclusion posted on Nov 29th, final TP is endorsed as:
R1-1814406	TP for Conclusion Section of TR of NOMA SI	ZTE	(rev of R1-1814289)	Rel-16	38.812	FS_NR_NOMA

[95-NR-10] – Yifei (ZTE)
Email discussion/approval of remaining critical issues, if any, by Nov 26th 
Done: No comments – according to the conclusion posted on Nov. 27th, there are no critical issues left for NOMA SI.

[95-NR-11] – Li (ZTE)
R1-1814347	TP capturing agreements made in RAN1#95 to TR 38.812	ZTE
Email approval for TPs capturing this meeting’s agreements by 11/26
Done: According to email conclusion posted on Nov 29th, final TP in R1-1814347 is endorsed as v0.3.0.
MCC post meeting: TR is updated due to one incomplete subclause (missing table and some link-level calibration results in Section A.1.2 – this information was captured in v0.1.0 but did not show-up in the successive versions). 
R1-1814407	TR 38.812 v0.4.0 on Study on Non-Orthogonal Multiple Access (NOMA) for NR	ZTE

RIM TR 38.866 for one-step approval to next plenary
[95-NR-17] – Dan (CMCC)
Email approval for TR 38.866 update, incorporating two RAN1 endorsed TPs (R1-1814291 and R1-1814360) and 3 RAN3 endorsed TPs (R3-187276, R3-187277 ,R3-187240), till Nov. 27th 
Done: According to the conclusion posted on Nov. 28th, TR is endorsed as v0.2.0 in:
R1-1814365	TR 38.866 v0.2.0	CMCC	Rel-16	38.866	0.2.0	FS_NR_RIM

NRU TR 38.889 for one-step approval to next plenary
[95-NR-12] – Jing (Qualcomm)
Email approval for potential TR update incorporating other WG’s inputs, if any, till Nov.28th.
Done: According to the conclusion posted on Nov. 27th, TR is endorsed as v0.3.0 in:
R1-1814385	TR 38.889 V0.3.0 Study on NR-based Access to Unlicensed Spectrum	Qualcomm	Rel-16	38.889	0.3.0	FS_NR_unlic

[95-NR-20] – Jing (Qualcomm)
Email approval till Dec.6th , regarding 38.889 v1.0.0, section 4
There are two tables regarding LBT requirement for Europe, which are based on an old version of ETSI regulation. To avoid confusions, suggest to remove the tables but to provide the reference to the tables 
Done: According to the conclusion posted on Dec.7th, TR is endorsed as v1.1.0 in:
R1-1814408	TR 38.889 V1.1.0 Study on NR-based Access to Unlicensed Spectrum	(rev of R1-1814386)	FS_NR_unlic

NR_V2X TR 38.885 for information to next plenary
[95-NR-13] – Matthew (Huawei)
Email approval to TR update (incorporating agreements/WAs in RAN1#94bis & 95) till Nov 26th
Done: According to the conclusion posted on Nov. 27th, TR is endorsed as v1.0.0 in:
R1-1814389	TR 38.885 v1.0.0 Study on Vehicle-to-Everything	Huawei	Rel-16	38.885	1.0.0	FS_NR_V2X

NR_UE_pow_sav TR 38.840
[95-NR-14] – Fangchen (CATT)
Email approval for updated TP till Nov 26th
Done: According to the conclusion posted on Nov. 27th, TR is endorsed as v0.1.0 in:
R1-1814387	TR 38.840 v0.1.0 Study on UE Power Saving	CATT	Rel-16	38.840	0.1.0	FS_NR_UE_pow_sav

NR URLLC TR 38.824 for information to next plenary
[95-NR-18] – Chengyan (Huawei)
Email approval for TR 38.824 update, incorporating agreements from RAN1#95 meeting for Rel-16 NR URLLC, till Nov.19th,
Done: According to the conclusion posted on Nov. 30th, TR is endorsed as v0.0.6 in:
R1-1814401	TR 38.824 v0.0.6 Study on physical layer enhancements for NR ultra-reliable low latency communication (URLLC)	Huawei, HiSilicon	Rel-16	38.824	0.0.6	FS_NR_L1enh_URLLC

[95-NR-19] – Kazuaki (NTT DOCOMO)
Email approval to delete [] below, till Nov 28th
3-5b
Candidate value set for (X, Y):
{[(7, 3)], 
[(4, 3) and (7, 3)], 
[(2, 2) and (4, 3) and (7, 3)]}
Done: According to the conclusion posted on Nov. 29th, it is agreed to remove [] as listed above for UE feature 3-5b.
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Annex H:	TSG RAN WG1 meetings in 2018 – 2019

	TITLE
	TYPE
	DATES
	LOCATION
	CTRY

	3GPPRAN1-AH-1901
	AH
	21 - 25 Jan 2019
	Taipei
	Taiwan

	3GPPRAN1#96
	WG
	25 Feb - 1 Mar 2019
	Athens
	Greece

	3GPPRAN1#96bis
	WG
	8 - 12 Apr 2019
	Xi'an
	China

	3GPPRAN1#97
	WG
	13 - 17 May 2019
	Reno
	US

	3GPPRAN1-AH-1906-TBC  
	AH
	24 - 28 Jun 2019
	Cancelled
	-

	3GPPRAN1#98
	WG
	26 - 30 Aug 2019
	Prague
	CZ

	3GPPRAN1#98bis
	WG
	14 - 18 Oct 2019
	China
	China

	3GPPRAN1#99
	WG
	18 - 22 Nov 2019
	Reno
	US



	MEETING TYPES

	AH = Ad Hoc
	ST = Startup Meeting
	RG = Rapporteurs Group

	JM = Joint
	WG = Working Group
	SG = Steering Group

	PM = Preparatory Meeting
	CM = Chairmen's meeting
	TG = Task Group

	RM = Resolution Meeting
	OR = Ordinary
	XO = Extraordinary
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UE detection   𝑂 ሺ 𝑁 𝐴𝑃 𝐷𝑀𝑅𝑆 ∙ 𝑁 𝑅𝐸 𝐷𝑀𝑅𝑆 ∙ 𝑁 𝑟𝑥 ሻ  

Channel estimation  𝑂 ሺ 𝑁 𝑈𝐸 ∙ 𝑁 𝑅𝐸 𝐶𝐸 ∙ 𝑁 𝑅𝐸 𝐷𝑀𝑅𝑆 ∙ 𝑁 𝑟𝑥 ሻ  

Rx combining, if any   

Covariance matrix calculation, if any  𝑂 ൫ 𝑁 𝑈𝐸 ∙ 𝑁 𝑅𝐸 𝑑𝑎𝑡𝑎 ∙ ሺ 𝑁 𝑟𝑥 ሻ 2 / 2 𝑁 𝑅𝐸 𝑎𝑑𝑗 ൯  

Demodulation weight computation, if any  𝑂 ቀ ሺ 𝑁 𝑅𝐸 𝑑𝑎𝑡𝑎 ∙ ሺ 𝑁 𝑟𝑥 ሻ 3 + 𝑁 𝑅𝐸 𝑑𝑎𝑡𝑎 𝑁 𝑈𝐸 ∙ ሺ 𝑁 𝑟𝑥 ሻ 2 ሻ / 𝑁 𝑅𝐸 𝑎𝑑𝑗 ቁ  

Demodulation, if any  𝑂 ሺ 𝑁 𝑈𝐸 ∙ 𝑁 𝑅𝐸 𝑑𝑎𝑡𝑎 ∙ 𝑁 𝑟𝑥 ሻ  

Soft information generation, if any  𝑂 ሺ 𝑁 𝑈𝐸 ∙ 𝑁 𝑏𝑖𝑡 ሻ  

LDPC decoding   A: 𝑁 𝑈𝐸 ∙ 𝑁 𝑖𝑡𝑒𝑟 𝐿𝐷𝑃𝐶 ∙ ሺ 𝑑 𝑣 𝑁 𝑏𝑖𝑡 + 2 ( 𝑁 𝑏𝑖𝑡 − 𝐾 𝑏𝑖𝑡 ) ሻ   C   :  𝑁 𝑈𝐸 ∙ 𝑁 𝑖𝑡𝑒𝑟 𝐿𝐷𝑃𝐶 ∙ ( 2 𝑑 𝑐   − 1 ) ∙ ( 𝑁 𝑏𝑖𝑡 − 𝐾 𝑏𝑖𝑡 )  
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