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Main facts summary

The 3GPP TSG WG RAN1#116b meeting, hosted by CF3 (Chinese Friends of 3GPP), was held at the Wanda Vista, Changsha, China.
The meeting started at 9:00 on Monday 15th April and finished at 15:40 (local time) on Friday 19th April 2024.

The number of attending delegates, having confirmed their participation through the electronic check-in application, was 597.
Note that the number of registered (F2F) was 833, and the number of registered (online participation) was 267.

As RAN1#116b was a Face-to-Face meeting with one-way remote participation, GoToWebinar (GTW - for the 3 online sessions) conference calls were set-up for the full duration of the meeting.
Note that to comply with MHPG decision, namely that one-way remote access is to be provided only for the sessions that make formal decisions, there were no access (NO MS TEAMS conf calls) to the offline sessions in Changsha.


The schedule of the RAN1#116b Online Sessions is detailed in Annex A-2.


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 1864.

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: _Toc166272294]Opening of the meeting
Mr Younsun Kim (RAN1 Chair) welcomed the participants of the RAN WG1 #116 bis meeting and opened the meeting at 09:00.

Ms Sorour Falahati from Ericsson on behalf of the Chinese Friends of 3GPP, Apple Computer Trading Co., Ltd., BEIJING SAMSUNG TELECOM R&D CENTER, China Academy of Information and Communications Technology, China Academy of Telecommunication Technology, China Mobile Communications Corporation, China Telecommunications Corporation, China Unicom, Guangdong OPPO Mobile Telecommunications Corp., Ltd., Huawei Technologies Co., Ltd., Nanjing Ericsson Panda Com Ltd., Qualcomm Wireless Communication Technologies (China) Limited, vivo Mobile Communication Co., Ltd.,ZTE Corporation, xiaomi and Honor, welcomed the delegates, and detailed the domestic arrangements for the full week.
[bookmark: _Toc166272295]Call for IPR
The attention of the delegates to the meeting 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 delegates 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 https://www.etsi.org/intellectual-property-rights/ipr ).
More information is available via the "Legal" page on the web site: https://www.3gpp.org/about-3gpp/legal-matters .
[bookmark: _Toc166272296]Competition law statement
The Chair 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 Chair and Vice Chairs. 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 Chair 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: _Toc166272297]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 Chair 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: _Toc166272298]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: _Toc95921357][bookmark: _Toc166272299]Recording of RAN1 Meeting
Recording of the GoToWebinar sessions of the present meeting is strictly prohibited. No individual or entity - including the speakers and/or the authors - may electronically record any portion of the meeting without prior written consent of the Chair and all the RAN1 meeting participants.
[bookmark: _Toc166272300]Approval of Agenda
R1-2401935	Draft Agenda of RAN1#116bis meeting	RAN1 Chair
Decision: No comments, the agenda is approved.


In addition to the agenda, the following additional guidance is provided.
R1-2401938	RAN1#116bis Meeting Timelines, Scope, Process	RAN1 Chair, ETSI MCC
Decision: The document is noted for information.
[bookmark: _Toc529013627][bookmark: _Toc166272301]Highlights from RAN plenary
R1-2401936	Highlights from RAN#103	RAN1 Chair
Decision: The document is noted for information.
[bookmark: _Toc166272302]Approval of Minutes from previous meeting
R1-2401937	Report of RAN1#116 meeting	ETSI MCC
The document was presented by Patrick Merias - MCC (ETSI Mobile Competence Center) and provides the report from RAN1#116 meeting in Athens.
Decision: No comments, the report is approved.
[bookmark: _Toc166272303]Incoming Liaison Statements
[bookmark: _Toc101357132][116bis-Incoming_LSs] – RAN1 Chair
Email discussion on handling of incoming LSs
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc 

[bookmark: _Toc156813335]Rel-17 Coverage enhancement
R1-2401942	Reply LS on skipping UL transmission and R17 TBoMS	RAN2, Huawei
Relevant tdoc(s)
R1-2403326	Discussion on skipping UL transmission and R17 TBoMS	Nokia
R1-2403383	Discussion of RAN2 LS on UL Skipping and TBoMS	Ericsson
Decision: RAN2 response to RAN1 LS in R1-2312651. No further action required in RAN1.


Rel-17 UE capability
R1-2401943	LS on Parallel Tx Capability	RAN2, ZTE
Relevant tdoc(s):
R1-2402159	Draft reply LS on parallel Tx Capability	ZTE
R1-2402202	Draft reply LS on Parallel Tx Capability	vivo
R1-2402411	Draft reply LS on Parallel Tx Capability	Samsung
R1-2403163	Discussion on LS on Parallel Tx Capability	Qualcomm Incorporated
R1-2403216	Draft reply LS on Parallel Tx Capability	NTT DOCOMO, INC.
R1-2403311	DRAFT Reply LS on Parallel Tx Capability	Nokia
R1-2403361	Discussion on LS on Parallel Tx Capability	Huawei, HiSilicon
Decision: RAN1 response is necessary. To be discussed under agenda item 5. To be moderated by Xianghui (ZTE). Comeback on Thursday.
R1-2403617	Summary of discussion on RAN2 LS on parallel Tx capability	Moderator (ZTE)
From Thursday session
Agreement
Response to R1-2401943:
RAN1’s answer to Q1: From RAN1 specification point of view, this capability can also be applied to the NR-DC band combination with the inter-band CA operation on the MCG/SCG. 
RAN1’s answer to Q2: From RAN1 specification point of view, the UE features listed in the Table 1 can also be applied to the NR-DC band combination with the inter-band CA operation on the MCG/SCG.
RAN1’s answer to Q3: From RAN1 specification point of view, the UE features listed in the Table 2 can also be applied to the NR-DC band combination with the intra-band non-contiguous CA operation on the MCG/SCG.

R1-2403618	Draft Reply LS on Parallel Tx Capability	ZTE
Decision: Draft LS is endorsed. Final reply LS is approved in R1-2403619.


Rel-18 Positioning
R1-2401939	Reply LS on SL-PRS resource allocation	RAN2, xiaomi
Decision: RAN2 response for RAN1 LS in R1-2312630. To be taken into account as part of discussions on Rel-18 positioning maintenance under agenda item 8.2.


R1-2401940	Questions on RAN1 parameter list	RAN2, CATT
Relevant tdoc(s):
R1-2402201	Draft reply LS on questions on RAN1 parameter list for Rel-18 NR Positioning	vivo
R1-2402293	Discussion on RAN2 LS on Questions on RAN1 parameter List	OPPO
R1-2402294	Draft reply LS on Questions on RAN1 parameter List	OPPO
R1-2402349	Discussion on questions on RAN1 parameter list	CATT
R1-2402350	Draft reply LS on questions on RAN1 parameter list	CATT
R1-2402414	Draft reply LS on questions on RAN1 parameter list	Samsung
R1-2402696	Draft reply LS for questions on RAN1 positioning parameter list	ZTE Corporation
R1-2402697	Discussion on RAN1 positioning parameter list for bandwidth aggregation	ZTE Corporation
R1-2402909	Draft Reply LS on Questions on RAN1 parameter list	Nokia
R1-2403150	Draft Reply LS on Questions on RAN1 parameter list	Intel Corporation
R1-2403319	Discussion on LS to RAN1 with Questions on RAN1 parameter list	Ericsson
R1-2403353	Discussion on Questions on RAN1 parameter list	Huawei, HiSilicon
Decision: RAN1 response is necessary. To be discussed under agenda item 8.2. To be moderated by Ren (CATT).


R1-2401949	LS on positioning MAC agreements	RAN2, Huawei
Relevant tdoc(s):
R1-2402034	Discussion on RAN2 LS on MAC agreements	Huawei, HiSilicon
R1-2402036	Draft reply LS on positioning MAC agreements	Huawei, HiSilicon
R1-2402203	Draft reply LS on positioning MAC agreements	vivo
R1-2402351	Discussion on positioning MAC agreements	CATT
R1-2402352	Draft reply LS on positioning MAC agreements	CATT
R1-2402698	Draft reply LS on positioning MAC agreements	ZTE Corporation
R1-2402731	Discussion on RAN2 LS on positioning MAC agreements	Sharp
R1-2402745	Discussion on the LS from RAN2 on positioning MAC agreements	OPPO
R1-2402746	Draft reply LS to RAN2 on positioning MAC agreements	OPPO
R1-2403151	Draft Reply LS on Positioning MAC agreements	Intel Corporation
R1-2403322	Discussion on LS to RAN1 on positioning MAC agreements	Ericsson
R1-2403404	Draft Reply to RAN2 LS on positioning MAC agreements	Nokia
R1-2403405	Discussion of RAN2 LS on positioning MAC agreements	Nokia
Decision: RAN1 response is necessary. To be discussed under agenda item 8.2. To be moderated by Jinhuan (Huawei).


R1-2401950	LS to RAN1 on decisions on SLPP	RAN2, Intel
Relevant tdoc(s):
R1-2402033	Discussion on RAN2 LS to RAN1 on decisions on SLPP	Huawei, HiSilicon
R1-2402699	Draft reply LS on decisions on SLPP	ZTE Corporation
R1-2403152	Discussion on LS from RAN2 on decisions on SLPP	Intel Corporation
Decision: To be taken into account as part of discussions on Rel-18 positioning maintenance under agenda item 8.2.


R1-2401956	LS on SRS BW aggregation impact on other channels/signals	RAN4, Huawei
Relevant tdoc(s):
R1-2402037	Draft reply LS on SRS BW aggregation impact on other channels/signals	Huawei, HiSilicon
R1-2402204	Draft reply LS on  SRS BW aggregation impact on other channels/signals	vivo
R1-2402353	Discussion on SRS BW aggregation impact on other channels/signals	CATT
R1-2402354	Draft reply LS on SRS BW aggregation impact on other channels/signals	CATT
R1-2402415	Draft reply LS on SRS BW aggregation impact on other channels or signals	Samsung
R1-2402700	Draft reply LS on SRS BW aggregation impact on other signals	ZTE Corporation
R1-2402743	Discussion on RAN4 LS on SRS BW aggregation impact on other channels/signals	OPPO
R1-2402744	Draft reply LS on SRS BW aggregation impact on other channels/signals	OPPO
R1-2403153	Draft Reply LS on SRS BW aggregation impact on other channels/signals	Intel Corporation
R1-2403321	Discussion on LS to RAN1 on SRS BW aggregation impact on other channels/signals	Ericsson
R1-2403341	Discussion on SRS BW aggregation impact on other channels/signals	Huawei, HiSilicon
Decision: RAN1 response is necessary. To be discussed under agenda item 8.2. To be moderated by Jinhuan (Huawei).


R1-2401959	LS on SRS and PRS bandwidth aggregation feature for positioning	RAN4, Ericsson
Relevant tdoc(s):
R1-2403342	Discussion on SRS and PRS bandwidth aggregation feature for positioning	Huawei, HiSilicon
R1-2403378	Discussion on LS on SRS and PRS bandwidth aggregation feature for positioning	Ericsson
Decision: To be discussed under agenda item 8.5.3 for possible update of Rel-18 UE capability.


Rel-18 MIMO
R1-2401958	LS reply on Relative Phase/Power Error Requirements within Port Groups for 8TX UE	RAN4, Nokia
Relevant tdoc(s):
R1-2402199	Discussion on Relative Phase/Power Error Requirements within Port Groups for 8TX UE	vivo
R1-2402291	Discussion on coherency for TDMed and non-TDMed 8-ports SRS	OPPO
Decision: RAN4 response for RAN1 LSs in R1-2312566, R1-2310645. With reference to the possible update on Rel-18 UE capability, discuss in agenda item 8.5.3.


Rel-18 BWP without restriction
R1-2401946	LS on NCD-SSB time offset for non-(e)RedCap UEs in TDD	RAN2, vivo
Decision: RAN2 response for RAN1 LS in R1-2310566. No further RAN1 action needed.


Rel-18 Demodulation enhancement
R1-2401954	Reply LS on RRC network assistant signalling for advanced receiver on MU-MIMO scenario	RAN4, China Telecom, CATT
Relevant tdoc(s):
R1-2402071	Reply LS clarify power boosting assumption for MU MIMO advanced receiver	Ericsson
R1-2402292	Discussion on network assistant signalling for advanced receiver on MU-MIMO	OPPO
R1-2402197	Discussion on RRC network assistant signalling for advanced receiver on MU-MIMO scenario	vivo
R1-2402410	Draft reply LS on RRC network assistant signalling for advanced receiver on MU-MIMO scenario	Samsung
R1-2402503	Discussion on RAN4 reply LS on RRC assistant signalling for  advanced receiver on MU-MIMO scenario	China Telecom
R1-2403001	Draft LS reply on RRC network assistant signalling for advanced receiver on MU-MIMO scenario	Nokia
R1-2403165	Discussion on Reply LS on RRC network assistant signalling for advanced receiver on MU-MIMO scenario	Qualcomm Incorporated
R1-2403333	Discussion on RAN4 LS on MU-MIMO advanced receiver	MediaTek Inc.
R1-2403364	Discussion on RRC network assistant signalling for advanced receiver on MU-MIMO scenario	Huawei, HiSilicon
Decision: To be discussed under agenda item 5. Check if RAN1 response is needed for clarification. To be moderated by Hang (China Telecom). Comeback on Thursday.
R1-2403632	FL Summary #1 of reply LS on RRC network assistant signalling for advanced receiver on MU-MIMO scenario	Moderator (China Telecom)
From Thursday session
Agreement
Draft the following clarification on UE’s behaviour into reply LS to RAN4 and RAN2:
Regardless of whether NW indicating “DMRS power boosting information of co-scheduled UEs” to target UE, UE may always assume the CDM groups without data are not used for data transmission for co-scheduled UEs.
Draft the following clarification on introducing the RRC signalling into reply LS to RAN4 and RAN2:
There is no consensus to introduce RRC signalling indicating the “DMRS power boosting information of co-scheduled UEs” from RAN1’s perspective.

R1-2403746	[draft] Reply LS on RRC network assistant signalling for advanced receiver on MU-MIMO scenario	China Telecom
Decision: Draft LS is endorsed. Final reply LS is approved in R1-2403750.



Rel-18 Less than 5MHz
R1-2401947	Reply LS on inter-frequency neighbour cells supporting NR dedicated spectrum less than 5 MHz for FR1	RAN2, Qualcomm
Decision: RAN2 response for RAN1 LS in R1-2312668. No RAN1 action needed.
R1-2401960	Reply to LS on inter-frequency neighbour cells supporting NR dedicated spectrum less than 5 MHz for FR1	RAN4, Huawei
Decision: RAN4 response for RAN1 LS in R1-2312668. No RAN1 action needed.


Rel-18 MBS
R1-2401941	Reply LS on UE Capability of Multicast Reception in RRC_INACTIVE	RAN2, vivo
Relevant tdoc(s):
R1-2402205	Discussion on RAN2 LS on UE Capability of Multicast Reception in RRC_INACTIVE	vivo
R1-2402400	Draft reply LS on RAN2 LS on UE Capability of Multicast Reception in RRC_INACTIVE	vivo
Decision: RAN2 response for RAN1 LS in R1-2312641. Discuss in agenda item 8.5 on whether any further RAN1 action is necessary.


Rel-18 Mobility enhancement
R1-2401945	Reply LS on MAC CE to activate/deactivate semi-persistent PUCCH report for LTM	RAN2, Fujitsu
Decision: RAN2 response for RAN1 LS in R1-2312642. No RAN1 action needed.

R1-2401955	LS on timing assumption between source and target cells for R18 LTM cell switch	RAN4, MediaTek
Relevant tdoc(s):
R1-2402198	Discussion on timing assumption between source and target cells for R18 LTM cell switch	vivo
Decision: To be taken into account as part of discussions on Rel-18 mobility enhancement maintenance in agenda item 8.4.


Rel-18 NR-NTN
R1-2401957	Further LS reply on the system parameters for NTN above 10 GHz	RAN4, Nokia
Relevant tdoc(s):
R1-2401989	Considerations on the system parameters for FR2-NTN	THALES
R1-2402861	On RAN4 LS on the system parameters for NTN above 10 GHz	Apple
Decision: RAN4 response for RAN1 LS in R1-2312553. To be taken into account as part of discussions on Rel-18 NR-NTN maintenance in agenda item 8.4.


Rel-18 eRedCap
R1-2401948	LS on 2-step for eRedCap	RAN2, Ericsson
Relevant tdoc(s):
R1-2402182	Discussion on LS on 2-step for eRedCap	ZTE, Sanechips
R1-2402183	Draft LS reply on 2-step for eRedCap	ZTE, Sanechips
R1-2402200	Draft reply LS on 2-step RACH for eRedCap	vivo
R1-2402297	Discussion on reply LS for 2-step RACH of RedCap UE	OPPO
R1-2402348	Discussion on reply LS on 2-step RACH for eRedCap	CATT
R1-2402413	Draft Reply LS on 2-step for eRedCap	Samsung
R1-2402488	Discussion on 2-step RACH for eRedCap	vivo
R1-2402802	Discussion on RAN2 LS on 2-step RA for eRedCap	CMCC
R1-2402933	Discussion on RAN2 LS on 2-step for eRedCap	NEC
R1-2403164	Discussion on LS on 2-step RACH for eRedCap	Qualcomm Incorporated
R1-2403324	On LS on 2-step for eRedCap	Ericsson
R1-2403362	Draft reply LS on 2-step for eRedCap	Huawei, HiSilicon
Decision: Several companies do not want to reopen the discussion on 2-step RACH for eRedCap in RAN1. RAN1 spec impact needs to be clarified, acc. to Qualcomm/Huawei.
RAN1 response is necessary. To be discussed under agenda item 8.4 as part of eRedCap maintenance. To be moderated by Johan (Ericsson).



Rel-18 Sidelink
R1-2401944	LS on IUC or DRX in co-channel co-existence	RAN2, xiaomi
Relevant tdoc(s):
R1-2402206	Draft reply LS on IUC or DRX in co-channel co-existence	vivo
R1-2402295	Discussion on IUC and SL DRX in co-channel coexistence	OPPO
R1-2402296	Draft reply LS on IUC and SL DRX in co-channel coexistence	OPPO
R1-2402347	Draft reply LS on IUC or DRX in co-channel co-existence	CATT, CICTCI
R1-2402412	Draft reply LS on IUC or DRX in co-channel co-existence	Samsung
R1-2402638	Draft reply to LS on IUC or DRX in co-channel coexistence	Xiaomi
R1-2402775	About reply LS on IUC or DRX in co-channel co-existence	ZTE, Sanechips
R1-2402810	Discussion on LS on IUC or DRX in co-channel co-existence	LG Electronics
R1-2402862	Draft Reply LS to RAN2 on IUC or DRX in Co-channel Co-existence	Apple
R1-2403166	Draft Reply to LS on IUC or DRX in co-channel co-existence	Qualcomm Incorporated
R1-2403343	Discussions on LS on IUC or DRX in co-channel co-existence	Huawei, HiSilicon
Decision: RAN1 response is necessary. To be discussed under agenda item 8.4 as part of sidelink maintenance. To be moderated by Seungmin (LG Electronics).


Rel-19 Per UE energy consumption in RAN
R1-2401965	LS on per UE energy consumption in RAN	SA2, Vodafone
Relevant LS from RAN to SA2:
R1-2401969	Reply LS RP-240029 on per UE energy consumption in RAN	RAN, InterDigital
Decision: No action required in RAN1 with regards to R1-2401965.


Follow up discussion on R1-2400007 from RAN1#116b
R1-2403335	Discussion on RAN2 LS on UL Tx switching	MediaTek Inc.
Decision: This is related to R2-2313959 LS (Rel-18, NR_MC_enh-Core). To be discussed under agenda item 8.3.


For the following incoming LSs, RAN1 is cc-ed (no RAN1 action necessary)
R1-2401951	Reply LS on n-TimingAdvanceOffset for PDCCH order RACH	RAN2, Huawei
R1-2401952	Reply LS on Rel-18 UL Tx switching for parallel switching on four bands	RAN2, OPPO
R1-2401953	Reply LS on the progress update of AI/ML Management specifications in SA5	RAN3, ZTE
R1-2401961	Updates on measurement report mapping for Positioning Enhancements WI	RAN4, Huawei
R1-2401962	Reply LS on RAN2 agreements for satellite switch with resync	RAN4, Apple
R1-2401963	LS on RAN4 UE feature list for Rel-18 (version 3)	RAN4, CMCC
R1-2401964	Reply LS on UL Tx switching	RAN4, vivo
R1-2401966	LS Reply to SA WG5 on LS on new definitions of energy efficiency and energy consumption	SA2, OPPO
R1-2401967	Clarification on the requirements for NTZ	SA2, Ericsson, LG Electronics
R1-2401968	Reply LS RP-240031 on clarification on requirements for NTZ	RAN, InterDigital


Incoming LS received during the week
R1-2403712	LS on Sidelink Feature Co-configuration	RAN2, OPPO
Decision: Due to lack of time for review, LS is postponed to next meeting.
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Rel-15 New RAT
R1-2402422	Draft CR on HARQ-ACK skipping for BWP switching	Samsung
R1-2402423	Discussion on HARQ-ACK skipping for BWP switching	Samsung
Decision: Comeback on Tuesday. To be moderated by Aris (Samsung).
R1-2403745	Summary of discussions on Type-2 HARQ-ACK codebook and DL BWP change	Moderator (Samsung)
Tuesday decision: To be revisited in the next meeting

R1-2403312	Ambiguities in SCell A-CSI reporting UE capabilities	Nokia
Decision: Comeback on Tuesday. To be moderated by Karri (Nokia).
R1-2403594	[116bis-Pre-R18-NR] Summary on SCell A-CSI reporting UE capabilities	Moderator (Nokia)
Tuesday decision: No consensus to proceed further. Discussion stopped.


Rel-16 MIMO
R1-2403313	On maxRank configuration restriction with fullpowerMode1 and transform precoding ‘enabled’	Nokia
R1-2403314	Correction to maxRank configuration restriction with fullpowerMode1 and transform precoding ‘enabled’	Nokia
Decision: Comeback on Tuesday. To be moderated by Karri (Nokia).
R1-2403595	[116bis-Pre-R18-NR] Summary of maxRank configuration restriction with fullpowerMode1 and transform precoding ‘enabled’	Moderator (Nokia)
Tuesday decision: More time is needed to let interested companies to perform final check of the CR. Comeback on Thursday.
R1-2403726	Correction to maxRank configuration restriction with fullpowerMode1 and transform precoding ‘enabled’	Moderator (Nokia)
From Thursday session
Agreement
· TP in R1-2403726 is agreed (only for the maxRank=1 part) for Rel-16. The remaining part is to be handled using alignment CR.
Final CRs in:
R1-2403771	Correction to maxRank configuration restriction with fullpowerMode1 and transform precoding ‘enabled’	Nokia, CATT, Ericsson, Samsung
(Rel-16, 38.212, NR_eMIMO-Core, CR0189, Cat F) is agreed.	
R1-2403772	Correction to maxRank configuration restriction with fullpowerMode1 and transform precoding ‘enabled’	Nokia, CATT, Ericsson, Samsung
(Rel-17, 38.212, NR_eMIMO-Core, CR0190, Cat A) is agreed.
R1-2403773	Correction to maxRank configuration restriction with fullpowerMode1 and transform precoding ‘enabled’	Nokia, CATT, Ericsson, Samsung
(Rel-18, 38.212, NR_eMIMO-Core, CR0191, Cat A) is agreed.


R1-2402270	Draft CR on Collision Handling between PUCCH and SRS	Google
R1-2402271	Discussion on Collision Handling between PUCCH and SRS	Google
Decision: Comeback on Tuesday. To be moderated by Yushu (Google).
R1-2403589	Discussion on Collision Handling Between PUCCH and SRS	Moderator (Google)
From Tuesday session
Conclusion
· It is common understanding in RAN1 that CSI report(s) in the following paragraph in 38.214 includes the combination of L1-RSRP report and L1-SINR report.
	6.2.1	UE sounding procedure
<omitted text>
For PUCCH and SRS on the same carrier, a UE shall not transmit SRS when semi-persistent or periodic SRS is configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s), or only L1-SINR report(s). A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK, link recovery request (as defined in clause 9.2.4 of [6, 38.213]) and/or SR. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS is triggered to be transmitted to overlap in the same symbol with PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only, or only L1-SINR report(s).





Rel-17 MIMO
R1-2403392	Correction on PUSCH power control for mTRP	Ericsson
Decision:
For 38.213 editor (alignment CR):
The following TP is provided for clarification on Rel-17 TS38.213 7.1.1.
----------------Start of TP----------------
< Unchanged parts are omitted >
-	 is the PUSCH power control adjustment state for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion [image: ] if the UE is provided tpc-Accumulation, where
-	 absolute values are given in Table 7.1.1-1
-	If the UE transmits a PUSCH associated with the first RS resource index , the UE applies the first  value, the first  value, and  for determining . If the UE transmits a PUSCH associated with the second RS resource index , the UE applies the second  value, the second  value, and  or  if twoPUSCH-PC-AdjustmentStates is provided or not provided, respectively, for determining .
-	If the UE receives a random access response message in response to a PRACH transmission or a MsgA transmission on active UL BWP  of carrier  of serving cell  as described in clause 8
----------------End of TP----------------


R1-2402356	Correction on power control for SRS in unified TCI framework	CATT
CR is not needed acc. to a number of companies – up to gNB implementation
Decision: Comeback on Tuesday. To be moderated by Qiubin (CATT).
R1-2403753	[116bis-Pre-R18-NR] Summary of correction on power control for SRS in unified TCI framework	Moderator (CATT)
Tuesday decision: It is confirmed that the change is not needed. Draft CR is not pursued.


R1-2403355	Correction on Reference RS for SRS Tx beam in unified TCI framework	Huawei, HiSilicon
Decision: Comeback on Tuesday. To be moderated by Keyvan (Huawei).
Tuesday decision: Possibly agree TP in R1-2403355 for Rel-17 (TS 38.214). Comeback on Thursday.
R1-2403607	Moderator summary on Correction on Reference RS for SRS Tx beam in unified TCI framework	Moderator (Huawei)
Thursday decision: No consensus. Draft CR in R1-2403355 is not pursued.



Rel-17 SDT, RedCap
R1-2402209	Draft CR on correction on center frequency of initial DL BWP for SDT by a RedCap UE	vivo
R1-2402210	Draft CR on correction on center frequency of initial DL BWP for SDT by a RedCap UE	vivo
Decision: Comeback on Tuesday. To be moderated by Zhipeng (vivo).
R1-2403533	Summary#1 of discussions on SDT search space monitoring in initial DL BWP for RedCap	Moderator (vivo)
From Tuesday session
Agreement
Adopt following TP for section 17.1 of 38.213 for release 17 and release 18:
	For unpaired spectrum operation, a RedCap UE does not expect to receive a configuration where the center frequency for an initial DL BWP in which the UE is configured to monitor Type1-PDCCH CSS set, or a CSS set provided by sdt-SearchSpace for random-access based PUSCH transmission in RRC_INACTIVE state as described in clause 19.1 or clause 19.2, is different than the center frequency for an initial UL BWP in which the RedCap UE may transmit Msg1/Msg3 or MsgA.


Final CRs in:
R1-2403624	CR on correction on center frequency of initial DL BWP for SDT by a RedCap UE	Moderator (vivo), Nokia, Samsung, Ericsson, New H3C, ASUSTeK, ZTE, Sanechips
(Rel-17, 38.213, NR_redcap-Core, CR0614, Cat F) is agreed.
R1-2403625	CR on correction on center frequency of initial DL BWP for SDT by a RedCap UE	Moderator (vivo), Nokia, Samsung, Ericsson, New H3C, ASUSTeK, ZTE, Sanechips
(Rel-18, 38.213, NR_redcap-Core, CR0615, Cat A) is agreed.

Final summary in R1-2403623.
R1-2403648	RAN1 agreements for Rel-17 NR RedCap	Rapporteur (Ericsson)	(For information)


Rel-17 SDT
R1-2402401	Draft CR on Type 1A search space definition for SDT	vivo
R1-2402402	Draft CR on Type 1A search space definition for SDT	vivo
Decision:
For 38.213 editor:
· The TP in R1-2402401 and R1-2402402 are provided to improve specification clarity in 38.213.

R1-2402716	Correction on sdt regarding type-2 RA procedure	ASUSTeK
Decision: Comeback on Tuesday. To be moderated by Denny (ASUSTeK).
R1-2403546	Correction on sdt regarding type-2 RA procedure	ASUSTeK, Samsung
Tuesday Agreement
· TP in R1-2403546 is agreed.
Final CRs in:
R1-2403723	Correction on sdt regarding type-2 RA procedure	Moderator (ASUSTeK), Samsung, New H3C, vivo, Ericsson
(Rel-17, 38.213, NR_SmallData_INACTIVE-Core, CR0623, Cat F) is agreed.
R1-2403724	Correction on sdt regarding type-2 RA procedure	Moderator (ASUSTeK), Samsung, New H3C, vivo, Ericsson
(Rel-18, 38.213, NR_SmallData_INACTIVE-Core, CR0624, Cat A) is agreed.



Follow up discussion on timeline issue for UCI multiplexing during HARQ-ACK overriding procedure from RAN1#116b
R1-2402424	Discussion on the timeline issue for UCI multiplexing during HARQ-ACK overriding procedure	Samsung
R1-2402425	Correction on timeline requirement for UCI multiplexing	Samsung
Decision: Comeback on Tuesday. To be moderated by Sa (Samsung). 
R1-2403600	Summary of discussion on timeline requirements for HARQ-ACK overriding	Moderator (Samsung)
From Tuesday session
Conclusion
For the issue described in R1-2403600, UE behavior is undefined.



Follow up discussion on UE behaviour when multi-CSI-PUCCH-ResourceList is not provided from RAN1#114
R1-2402161	Discussion on CSI dropping with UCI multiplexing on PUSCH	ZTE
R1-2403167	Clarification on UCI multiplexing behavior when simultaneousHARQ-ACK-CSI is not provided	Qualcomm Incorporated
Decision: Comeback on Tuesday. To be moderated by Karri (Nokia).
R1-2403593	[116bis-Pre-R18-NR] Summary of UCI multiplexing on PUSCH when simultaneousHARQ-ACK-CSI is not provided	Moderator (Nokia)
From Tuesday session
Conclusion:
If simultaneousHARQ-ACK-CSI is not provided, and if a first PUCCH carrying HARQ-ACK does NOT overlap with a second PUCCH carrying CSI, and the PUCCHs overlap with a PUSCH, a UE multiplexes both the HARQ-ACK and CSI in the PUSCH as long as the corresponding timeline conditions are met and at least one of the PUCCHs is a short PUCCH.
· Above conclusion is aligned with current specifications
Conclusion:
If simultaneousHARQ-ACK-CSI is not provided, and if a first PUCCH carrying HARQ-ACK overlaps with a second PUCCH carrying CSI, and the PUCCHs overlap with a PUSCH, a UE drops the CSI report and multiplexes only the HARQ-ACK on the PUSCH as long as the corresponding timeline conditions are met.
· Above conclusion is aligned with current specifications
Conclusion
The conclusion taken from RAN1#116 is updated as follows
It is clarified that when CSI is multiplexed on a PUSCH, the CSI dropping rules defined for CSI transmission on PUCCH (in TS 38.213 section 9.2.5, section 9.2.5.1 and 9.2.5.2) do not apply. 
Above applies for Rel-17 and onwards.



Follow up discussion on UCI multiplexing in a PUSCH transmission from RAN1#116b
R1-2402162	Discussion on the multiplexing prioritization for a PUSCH without a TB	ZTE
R1-2402172	Discussion on correction on UCI multiplexing in a PUSCH transmission	New H3C Technologies Co., Ltd.
R1-2402426	Discussion on intra-UE multiplexing and prioritization	Samsung
R1-2402427	Correction on UCI multiplexing in a PUSCH transmission	Samsung
R1-2403315	Discussion continuation on the multiplexing/prioritization for a PUSCH without a TB	Nokia
R1-2403359	Discussion on the multiplexing prioritization for a PUSCH without a TB	Huawei, HiSilicon
R1-2403400	Discussion on UCI multiplexing and PUSCH prioritization including PUSCH without a TB	Ericsson
Decision: Comeback on Tuesday. To be moderated by Sa (Samsung).
R1-2403598	Summary of discussion on intra-UE multiplexing and prioritization	Moderator (Samsung)
Presented in Tuesday session.

R1-2403706	Summary #2 of discussion on intra-UE multiplexing and prioritization	Moderator (Samsung)
Decision: Companies are encouraged to discuss the issues in the next meeting.



Follow up discussion on remaining ambiguities with type 2 CG-PUSCH from RAN1#114
R1-2402864	Clarifications on Type-2 CG PUSCH for a HD UE in TDD CA	Apple
Decision: Comeback on Tuesday(extended to Thursday). To be moderated by Ali (Apple).
R1-2403606	FL summary #1 of Type-2 CG PUSCH for a HD UE in TDD CA	Moderator (Apple)
From Thursday session
· For the 38.213 editor, the following is for inclusion in alignment CR on Rel-17
----------------Start of TP----------------
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<Unchanged parts are omitted>
If a UE
-	is configured with multiple serving cells and is provided with directionalCollisionHandling-r16 = 'enabled' for a set of serving cell(s) among the configured multiple serving cells, and
-	indicates support of half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells, 
the UE determines a reference cell for a symbol as an active cell with the smallest cell index among 
-	the configured multiple serving cells if the UE is not capable of simultaneous transmission and reception as indicated by simultaneousRxTxInterBandCA among the multiple serving cells, and
-	the cells of each band respectively if the UE is capable of simultaneous transmission and reception by simultaneousRxTxInterBandCA for the configured multiple serving cells,
where the symbol is configured by higher layer as
-	downlink, or uplink, as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	uplink, if the symbol is flexible and the UE is configured by higher layer to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured by higher layer to receive PDCCH, PDSCH or CSI-RS on the symbol.
<Unchanged parts are omitted>
----------------End of TP----------------

Conclusion:
For directional collision handling within the set of cells that have been configured with directionalCollisionHandling-r16, the first Type-2 CG PUSCH, and the first SPS-PDSCH, after activation DCI are respectively considered as Dynamic U, and Dynamic D.



Follow up discussion on SRS transmission occasion from RAN1#115
R1-2402067	Discussion on SRS power scaling	ZTE
R1-2402171	Discussion on SRS transmission occasion and power scaling	New H3C Technologies Co., Ltd.
R1-2402207	Discussion on SRS power scaling	vivo
R1-2402208	Draft CR on SRS power scaling	vivo
R1-2402272	Draft CR on SRS power scaling	Google
R1-2402273	Discussion on SRS power scaling	Google
R1-2402298	Discussion on SRS transmission occasion and power scaling	OPPO
R1-2402355	Discussion on SRS transmission occasion and power scaling	CATT
R1-2402416	Discussion on SRS transmission occasion	Samsung
R1-2402548	Discussion on SRS power scaling	CMCC
R1-2402549	Draft CR on SRS power scaling	CMCC
R1-2403097	SRS Tx occasion and power scaling	Ericsson
R1-2403363	Discussion on SRS transmission occasion and power scaling	Huawei, HiSilicon
R1-2403384	Correction on Multi-Resource SRS Port Power Scaling	Ericsson
Decision: Comeback on Tuesday(extended to Thursday). To be moderated by Rakesh (vivo).
R1-2403597	Summary#1 of discussion on SRS transmission occasion and power scaling	Moderator (vivo)
From Thursday session
Conclusion
The transmit power of each of the simultaneously transmitted SRS resources for usage ‘nonCodebook’ is equal in the fully overlapping time/frequency case, regardless of whether calculated transmission power across all SRS resources is higher or lower than Pcmax.
· No specification change.
Conclusion:
If total transmission power exceeds the maximum transmission power, for simultaneous transmission of SRS resources in different SRS resource sets for beam management, the transmission power of the SRS resources is left to UE implementation.



Follow up discussion on aperiodic triggering support for SRS carrier switching from RAN1#114
R1-2403098	Aperiodic SRS Carrier Switching	Ericsson
R1-2403385	Correction on Multiple Triggers of SRS Carrier Switching	Ericsson
R1-2403217	Remaining issues on aperiodic triggering support for SRS carrier switching	NTT DOCOMO, INC.
Decision: Comeback on Tuesday(extended to Thursday). To be moderated by Mark (Ericsson).
R1-2403486	Summary of NR maintenance discussion for aperiodic triggering support for SRS carrier switching	Moderator (Ericsson)
From Thursday session
· No consensus to revise 38.214 to reflect the conclusion made in RAN1#116 that the UE should not be scheduled with overlapping SRS transmissions from a same switching-from carrier.
· TP to 38.214 to identify support for DCI format 1_3 is captured for the multi-carrier enhancements work item (AI 8.3).
R1-2403784	Final summary of NR maintenance discussion for aperiodic triggering support for SRS carrier switching	Moderator (Ericsson)



Follow up discussion on TBS limitation for HARQ retransmission with reserved MCS from RAN1#115
R1-2402038	Discussion on TBS limitation for HARQ retransmissions with reserved MCS	Huawei, HiSilicon
Decision: No spec impact.


Follow up discussion on not multiplexing UCI on MSG3 PUSCH from RAN1#116b
R1-2402420	Discussion on remaining issues related to Msg3 PUSCH	Samsung
R1-2402421	Draft CR for overlapping between msg3 PUSCH and other UL channels	Samsung
R1-2402863	Views on multiplexing UCI on MSG3 PUSCH	Apple
R1-2403168	Discussion On UCI multiplexing in Msg3	Qualcomm Incorporated
R1-2403316	On not multiplexing UCI on MSG3 PUSCH	Nokia, Ericsson
R1-2403317	Clarification on not multiplexing UCI on MSG3 PUSCH	Nokia, Nokia Shanghai Bell, CATT, Ericsson
Decision: Comeback on Tuesday(extended to Thursday). To be moderated by Karri (Nokia).
R1-2403722	[116bis-Pre-R18-NR] Summary#2 of UCI multiplexing on Msg3 PUSCH	Moderator (Nokia)
Decision: No consensus on a 38.213 spec change.



From the adhoc session (chaired by David)
R1-2403651	Session notes for 7 Pre-Rel-18 NR Maintenance (ad-hoc session)	Ad-Hoc Chair (Huawei)
Friday decision: The session notes are endorsed and contents reflected below.

Rel-16 NR-Unlicensed
R1-2402417	Draft CR for Correcting Channel Access Procedures in NR-U	Samsung, Ericsson, Nokia, LG Electronics, Huawei, ZTE, Lenovo
R1-2402418	Draft CR for Correcting Channel Access Procedures in NR-U (Mirrored to Rel-17)	Samsung, Ericsson, Nokia, LG Electronics, Huawei, ZTE, Lenovo
R1-2402419	Draft CR for Correcting Channel Access Procedures in NR-U (Mirrored to Rel-18)	Samsung, Ericsson, Nokia, LG Electronics, Huawei, ZTE, Lenovo
From Monday session
Agreement
· Draft CRs in R1-2402417, R1-2402418 and R1-2402419 are endorsed.
Final CRs in:
R1-2403565	CR for Correcting Channel Access Procedures in NR-U	Samsung, Ericsson, Nokia, LG Electronics, Huawei, ZTE, Lenovo, vivo, OPPO
(Rel-16, 37.213, CR0052, Cat F) is agreed.
R1-2403566	CR for Correcting Channel Access Procedures in NR-U (Mirrored to Rel-17)	Samsung, Ericsson, Nokia, LG Electronics, Huawei, ZTE, Lenovo, vivo, OPPO
(Rel-17, 37.213, CR0053, Cat A) is agreed.
R1-2403567	CR for Correcting Channel Access Procedures in NR-U (Mirrored to Rel-18)	Samsung, Ericsson, Nokia, LG Electronics, Huawei, ZTE, Lenovo, vivo, OPPO
(Rel-18, 37.213, CR0054, Cat A) is agreed.


Rel-17 MBS
R1-2403218	Draft CR on sizeDCI-4-2 for MBS	NTT DOCOMO, INC.
Comeback on Thursday – NTT DOCOMO (Shohei)
R1-2403734	Summary for discussion of CR on sizeDCI-4-2	Moderator (NTT DOCOMO, INC.)
R1-2403733	Draft CR on sizeDCI-4-2 for MBS	Moderator (NTT DOCOMO, INC.)
From Thursday session
Agreement
· The draft CR in R1-2403733 is endorsed for the TS38.212 editor’s alignment CR.


Follow up discussion on remaining issues on Rel-17 MBS
R1-2402707	Draft CR on definition of multicast repetition value for Type-1 HARQ-ACK codebook	CATT, ZTE, Qualcomm, CBN, China broadnet, vivo, MediaTek, Nokia
Comeback on Wednesday – CATT (Minzhu)
R1-2403640	Summary of definition of multicast repetition for Type-1 HARQ-ACK codebook	Moderator (CATT)
Conclusion
It is clarified that when the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static for both of unicast and multicast HARQ-ACK codebook, for  determination [in TS 38.213 section 9.1.2],
· The parameter ‘pdsch-AggregationFactor-r16 in SPS-Config’ refers to pdsch-AggregationFactor in SPS-Config configured in BWP-DownlinkDedicate and pdsch-AggregationFactor in SPS-Config configured in CFR-ConfigMulticast, if provided. 
· The parameter ‘repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16’ refers to repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16 configured in PDSCH-Config and repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16 configured in PDSCH-ConfigMulticast-r17, if provided.

R1-2403744	Summary#2 of definition of multicast repetition for Type-1 HARQ-ACK codebook	Moderator (CATT)
Conclusion
UE behaviour is undefined for the case where there is not a bit in a HARQ-ACK codebook for the issue discussed in R1-2402707. No specification change for this case.



Miscellaneous
R1-2402133	Correction of references in TS38.215	Intel Corporation
Agreement
· R1-2402133 is endorsed as Cat-F CR for Rel-17, with a Cat-A CR for Rel-18.
Final CRs agreed in:
R1-2403550	Correction of references in TS38.215	Intel Corporation
(Rel-17, 38.215, NR_newRAT-Core, TEI17, CR0066, Cat F)
R1-2403551	Correction of references in TS38.215	Intel Corporation
(Rel-18, 38.215, NR_newRAT-Core, TEI17, CR0067, Cat A)
MCC: Typo on release# to be corrected before submission to RAN.


Rel-16 New RAT
R1-2402428	Discussion on multiplexing HARQ-ACK in a PUSCH transmission	Samsung
R1-2402429	Correction on multiplexing HARQ-ACK in a PUSCH transmission	Samsung
R1-2402430	Correction on multiplexing HARQ-ACK in a PUSCH transmission	Samsung
Comeback on Thursday – Samsung (Sa)
R1-2403599	Summary of discussion on multiple DAI values for a UL DCI format	Moderator (Samsung)
R1-2403707	Summary #2 of discussion on multiple DAI values for a UL DCI format	Moderator (Samsung)
From Thursday session
Conclusion
The proposal in R1-2403707 can be discussed at a future meeting for Rel-17 or Rel-18.



Rel-17 New RAT
R1-2402945	On R17 UE behavior without mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16	MediaTek
Comeback on Thursday– MediaTek (James)
R1-2403552	Moderator summary 1 for R1-2402945 about mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16	Moderator (MediaTek Inc.)
Agreement
RAN1 to send an LS to inform RAN2 the UE capability mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16 is mandatory with capability signalling for Rel-17. The UE capability is mandatory in Rel-18, it is up to RAN2 to decide on the capability signalling for Rel-18.

Comeback for draft LS – MediaTek (James)
R1-2403759	Draft LS on the capability mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16	MediaTek Inc.
Decision: The draft LS is endorsed, assuming to change "kindly" to "respectfully". Final LS is approved in R1-2403760.
Final summary in R1-2403553.


Rel-17 New RAT
R1-2402160	Discussion on the maximal HARQ process numbers for TN	ZTE, CMCC, China Telecom, Ericsson, Nokia,  Nokia Shanghai Bell, CATT, Verizon
To be moderated by ZTE (Xianghui)
R1-2403634	Summary of discussion on the maximal HARQ process numbers for TN	Moderator (ZTE)
Conclusion
The proposal in R1-2402160 is not considered for Rel-17 or earlier releases.



Rel-17 Coverage Enh
R1-2402504	Draft Correction on DMRS bundling for non-back-to-back transmission	China Telecom
To be moderated by China Telecom (Jianchi)
R1-2403584	FL summary of maintenance for Rel-17 NR coverage enhancements	Moderator (China Telecom)
Comeback on Thursday
Agreement
· Adopt the following TP to TS 38.214.
	6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged parts are omitted >
Events which cause power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or PUCCH transmissions of PUCCH repetition, within the nominal TDW, are:
< Unchanged parts are omitted >
-	For the UE indicating the capability dmrs-BundlingNonBackToBackTX or dmrs-BundlingNonBackToBackTX-PerBC in [13, TS 38.306], tThe gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, exceeds 13 symbols for normal cyclic prefix or exceeds 11 symbols for extended cyclic prefix.
-	For the UE not indicating either of the capabilities dmrs-BundlingNonBackToBackTX or dmrs-BundlingNonBackToBackTX-PerBC in [13, TS 38.306], a non-zero symbol gap is scheduled between any two consecutive PUSCH transmissions or between any two consecutive PUCCH transmissions.
< Unchanged parts are omitted >


Comeback for draft CR (Jianchi)
R1-2403757	Draft CR on DMRS bundling for non-back-to-back transmission	Moderator (China Telecom)
R1-2403758	CR on DMRS bundling for non-back-to-back transmission	Moderator (China Telecom), Samsung
(Rel-17, 38.214,CR0555, Cat F) is agreed.
R1-2403762	CR on DMRS bundling for non-back-to-back transmission	Moderator (China Telecom), Samsung
(Rel-18, 38.214, CR0556, Cat A) is agreed.

R1-2403644	FL summary#2 of maintenance for Rel-17 NR coverage enhancements	Moderator (China Telecom)



New RAT
R1-2403344	Clarification on modulation order of Msg3 when higher layer parameter tp-pi2BPSK is configured	Huawei, HiSilicon
To be moderated by Huawei (Fan)
R1-2403626	Summary #1 of discussion on clarification on modulation order of Msg3 when higher layer parameter tp-pi2BPSK is configured	Moderator (Huawei)
Agreement
The TP in Section 3.2 of R1-2403626 is endorsed in principle for Rel-18, with further discussion on the detailed wording of “Msg3 PUSCH”, and with the understanding that this behaviour can be implemented by a UE of an earlier release (to be reflected in the cover sheet of the CR).

Comeback for draft CR (Fan)
R1-2403677	Correction on modulation order of Msg3 when higher layer parameter tp-pi2BPSK is configured	Moderator (Huawei), HiSilicon, New H3C, Ericsson, Samsung
Agreement
· The draft CR in R1-2403677 is endorsed. 
Final CR in:
R1-2403761	Correction on modulation order of Msg3 when higher layer parameter tp-pi2BPSK is configured	Moderator (Huawei), HiSilicon, New H3C, Ericsson, Samsung
(Rel-18, 38.214, NR_newRAT-Core, TEI18, CR0551 rev 1, Cat F) is agreed.

Final summary in R1-2403764.
[bookmark: _Toc163289925][bookmark: _Toc166272306]Maintenance on Release 18
[bookmark: _Toc163289926][bookmark: _Hlk162050147][bookmark: _Toc166272307]Maintenance on NR MIMO Evolution for Downlink and Uplink
[116bis-R18-MIMO] – Eko (Samsung)
Email discussion on MIMO
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc 

R1-2403411	Moderator Summary for maintenance issues on Rel-18 CSI enhancements	Moderator (Samsung)
R1-2402299	Text proposals on NR MIMO Evolution for Downlink and Uplink	OPPO
R1-2402357	Maintenance on NR MIMO Evolution for Downlink and Uplink	CATT
R1-2403112	Maintenance on NR MIMO Evolution for Downlink and Uplink	Sharp


R1-2402069	Maintenance on NR MIMO evolution	Ericsson
R1-2402058	Maintenance on NR MIMO Evolution for Downlink and Uplink	ZTE
R1-2402211	Maintenance on Rel-18 NR MIMO Evolution	vivo
R1-2402431	Maintenance issues for Rel-18 NR MIMO	Samsung
R1-2402274	Maintenance on NR MIMO Evolution	Google
R1-2402550	Maintenance on NR MIMO evolution for downlink and uplink	CMCC
R1-2402627	Maintenance on Rel-18 MIMO	LG Electronics
R1-2402639	Maintenance on NR MIMO Evolution for Downlink and Uplink	Xiaomi
R1-2402837	Maintenance on NR MIMO Evolution for Downlink and Uplink	Nokia
R1-2402784	Discussion on maintenance issue of Rel-18 MIMO	Fujitsu
R1-2403219	Remaining issues on NR MIMO Evolution for Downlink and Uplink	NTT DOCOMO, INC.
R1-2402181	Moderator summary for maintenance of Rel-18 MIMO on unified TCI extension	Moderator (MediaTek Inc.)
From Monday session
Agreement
[bookmark: OLE_LINK4]Adopt the following text proposal to TS 38.214 V18.2.0 Section 5.1.5:
· [bookmark: OLE_LINK58]Reason for change: In S-DCI based MTRP operation, Rel-18 unified TCI framework uses different schemes (TCI selection field in the DCI, RRC configuration, or default rule) to select one or two indicated TCI states for PDSCH/PDCCH reception, rather than being based on legacy TCI field indicating one or two TCI states or MAC-CE activation command for a CORESET. Without a specification change, PDSCH/PDCCH-SFN would not work under Rel-18 unified TCI framework based on current specification.
· [bookmark: OLE_LINK59][bookmark: OLE_LINK56]Summary of change: Make PDSCH/PDCCH-SFN work under Rel-18 unified TCI framework 
· Consequences if not approved: PDSCH/PDCCH-SFN cannot work under Rel-18 unified TCI framework 
	5.1.5	Antenna ports quasi co-location
[bookmark: OLE_LINK9][bookmark: OLE_LINK77][bookmark: OLE_LINK71]-------------------------------------------Unchanged parts are omitted-------------------------------------------
[bookmark: OLE_LINK74]When a UE is configured with sfnSchemePdcch set to 'sfnSchemeA', and CORESET is activated with two TCI states or is configured with apply-IndicatedTCIState = 'both', the UE shall assume that the DM-RS port(s)of the PDCCH in the CORESET is quasi co-located with the DL-RSs of the two TCI states. When a UE is configured with sfnSchemePdcch set to 'sfnSchemeB', and a CORESET is activated with two TCI states or is configured with apply-IndicatedTCIState = 'both', the UE shall assume that the DM-RS port(s)of the PDCCH is quasi co-located with the DL-RSs of the two TCI states except for quasi co-location parameters {Doppler shift, Doppler spread} of the second indicated TCI state.
-------------------------------------------Unchanged parts are omitted-------------------------------------------
[bookmark: OLE_LINK76]When a UE is configured with sfnSchemePDSCH set to 'sfnSchemeA', and the UE not configured with dl-OrJointTCI-StateList is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in a DCI scheduling a PDSCH or the UE configured with dl-OrJointTCI-StateList is having two indicated TCI States to be applied to PDSCH, the UE shall assume that the DM-RS port(s)of the PDSCH is quasi co-located with the DL-RSs of the two TCI states. When a UE is configured with sfnSchemePDSCH set to 'sfnSchemeB', and the UE not configured with dl-OrJointTCI-StateList is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in a DCI scheduling a PDSCH or the UE configured with dl-OrJointTCI-StateList is having two indicated TCI States to be applied to PDSCH, the UE shall assume that the DM-RS port(s)of the PDSCH is quasi co-located with the DL-RSs of the two TCI states except for quasi co-location parameters {Doppler shift, Doppler spread} of the second indicated TCI state.
-------------------------------------------Unchanged parts are omitted-------------------------------------------



[bookmark: OLE_LINK8]Agreement
Adopt the following text proposal to TS 38.214 V18.2.0 Section 5.1.5:
· [bookmark: OLE_LINK52][bookmark: OLE_LINK60]Reason for change: A CR for Rel-17 (R1-2401739) was agreed in RAN1#116, which was intended to apply to Rel-17 unified TCI framework (i.e., for one indicated TCI state). However, the paragraph corresponding to the CR has no restriction of "for one indicated TCI state", and it will apply to both Rel-17 and Rel-18 unified TCI frameworks. 
· [bookmark: OLE_LINK53]Summary of change: Add "having one indicated TCI state" to the paragraph corresponding to the CR to clarify the CR of Rel-17 (R1-2401739) only applies to Rel-17 unified TCI framework 
· [bookmark: OLE_LINK54]Consequences if not approved: The CR of Rel-17 (R1-2401739) applies to Rel-18 unified TCI framework, even there is another paragraph describes the correct UE behavior for Rel-18 unified TCI framework
	[bookmark: OLE_LINK13][bookmark: OLE_LINK12]5.1.5	Antenna ports quasi co-location
[bookmark: OLE_LINK14]-------------------------------------------Unchanged parts are omitted-------------------------------------------
[bookmark: OLE_LINK5]When a UE is configured with dl-OrJointTCI-StateList and is having one indicated TCI-state, and if the UE is configured with unifiedTCI-StateType is set as ‘separate’, and if the UE receives a TCI codepoint mapped with either of {TCI-State, TCI-UL-State}, the UE shall update the one indicated {TCI-State, TCI-UL-State} and maintain the other {TCI-State, TCI-UL-State} that is not updated by the received TCI codepoint.
[bookmark: OLE_LINK6]When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI-states, if the UE receives a TCI codepoint mapped with a sub-set of first and second TCI-State(s) and/or a sub-set of first and second TCI-UL-State(s), the UE shall update the first/second TCI-State(s) and/or first/second TCI-UL-State(s) mapped to the TCI codepoint, when applicable, and keep the previously indicated first/second TCI-State(s) and/or first/second TCI-UL-State(s) that is/are not updated by the TCI codepoint.
-------------------------------------------Unchanged parts are omitted-------------------------------------------



Agreement
Adopt the following text proposal to TS 38.213 V18.2.0 Section 7.7.1:
· [bookmark: OLE_LINK48]Reason for change: The maximum output power associated with the k-th indicated TCI state  has been specified for PUSCH and PUCCH power control, however, it is missing when the UE calculates per-panel PHR for S-DCI based STxMP in two PHR mode. Also, it is unclear to how determine P0, alpha, and CL index for the PHR computed for a reference PUSCH transmission associated with k-th indicated TCI state .
· [bookmark: OLE_LINK46][bookmark: OLE_LINK43][bookmark: OLE_LINK50]Summary of change: For both actual and reference PUSCH transmission, clarify the UE shall calculate the PHR based on per-indicated-TCI-state  for S-DCI based STxMP in two PHR mode. For the PHR computed for the reference PUSCH transmission associated with k-th indicated TCI state, clarify that P0, alpha, and CL index should be derived from the k-th indicated TCI state.
· Consequences if not approved: For S-DCI based STxMP in two PHR mode, the UE will compute the PHR per UE instead of per indicated TCI state. Also, it would be unclear how to determine P0, alpha, and CL index for the PHR computed for the reference PUSCH transmission associated with k-th indicated TCI state.
	[bookmark: _Toc12021458][bookmark: _Toc20311570][bookmark: _Toc26719395][bookmark: _Toc29894826][bookmark: _Toc29899125][bookmark: _Toc29899543][bookmark: _Toc29917280][bookmark: _Toc36498154][bookmark: _Toc45699180][bookmark: _Toc161999105]7.7.1	Type 1 PH report
[bookmark: OLE_LINK15]-------------------------------------------Unchanged parts are omitted-------------------------------------------
If a UE determines that a Type 1 power headroom report for an activated serving cell is based on an actual PUSCH transmission then, for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell , the UE computes the Type 1 power headroom report as 
· If a UE is provided, for active UL BWP  of carrier  of serving cell ,
· twoPHRMode,
· two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook',
· dl-OrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and
· multipanelScheme
[bookmark: OLE_LINK18]the UE computes the Type 1 power headroom report associated with the k-th TCI-State or TCI-UL-State as
 [dB]
· [bookmark: OLE_LINK19]Otherwise, the UE computes the Type 1 power headroom report as
 [dB]
where , , , , , ,  and  are defined in clause 7.1.1. 
-------------------------------------------Unchanged parts are omitted-------------------------------------------
[bookmark: OLE_LINK42]If the UE determines that a Type 1 power headroom report for an activated serving cell is based on a reference PUSCH transmission then, for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell , the UE computes the Type 1 power headroom report as
· If a UE is provided, for active UL BWP  of carrier  of serving cell ,
· twoPHRMode, 
· two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook',
· [bookmark: OLE_LINK20][bookmark: OLE_LINK26]dl-OrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and
· multipanelScheme
[bookmark: OLE_LINK44]the UE computes the Type 1 power headroom report associated with the k-th TCI-State or TCI-UL-State as 
 [dB]
· Otherwise, the UE computes the Type 1 power headroom report as 
 [dB]
[bookmark: OLE_LINK30]where  and  is are computed assuming MPR=0 dB, A-MPR=0 dB, P-MPR=0 dB. TC = 0 dB. MPR, A-MPR, P-MPR and TC are defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3]. The remaining parameters are defined in clause 7.1.1 and, if ul-powerControl is not provided,  and  are obtained using  and p0-PUSCH-AlphaSetId = 0,  is obtained using pusch-PathlossReferenceRS-Id = 0, and . If ul-powerControl is provided and the UE is indicated one TCI-State or TCI-UL-State,   and  are obtained by p0AlphaSetforPUSCH associated with the indicated TCI-State or TCI-UL-State,  is obtained by PL-RS associated with the indicated TCI-State or TCI-UL-State. If ul-powerControl is provided and the UE is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State,   and  for  are obtained by p0AlphaSetforPUSCH associated with the k-th indicated TCI-State or TCI-UL-State,  is obtained by PL-RS associated with the k-th indicated TCI-State or TCI-UL-State. If the activated serving cell is an SCell and parameter preambleReceivedTargetPower is not configured for the cell, then the parameter preambleReceivedTargetPower configured for the primary cell is applied, where the parameter refers to the one configured for the non-supplementary uplink carrier if the primary cell is configured with two uplink carriers.
-------------------------------------------Unchanged parts are omitted-------------------------------------------





R1-2403518	Second moderator summary for maintenance of Rel-18 MIMO on unified TCI extension	Moderator (MediaTek Inc.)
From Tuesday session
Agreement
Adopt the following text proposal to TS 38.214 V18.2.0 Section 5.2.1.5.1:
· Reason for change: In current spec TS 38.214, whether an AP CSI-RS resource set follows the unified TCI state is determined according to the RRC parameter followUnifiedTCI-State. However, such RRC parameter is not provided to an AP CSI-RS resource set to inform whether the AP CSI-RS resource set should follow the unified TCI state based on current RRC design in TS 38.331 for Rel-18 unified TCI framework. Thus, a correction to the current RAN1 specification is necessary to avoid the misalignment between RAN1 and RAN2 specifications.
· Summary of change: Remove the condition “if the aperiodic CSI-RS resource set for CSI or BM is configured with followUnifiedTCI-State”.
· Consequences if not approved: UE behavior for AP CSI-RS reception is unclear due to misalignment of between RAN1 and RAN2 specifications

	[bookmark: OLE_LINK73]5.2.1.5.1 Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
-------------------------------------------Unchanged parts are omitted-------------------------------------------
When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI states, a higher layer configuration can be provided to an aperiodic CSI-RS resource set or a CSI-RS resource in an aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated TCI-State to the aperiodic CSI-RS resource set or to the CSI-RS resource in the aperiodic CSI-RS resource set, if the higher layer configuration is provided and if the aperiodic CSI-RS resource set for CSI or BM is configured with followUnifiedTCI-State and if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is equal to or larger than a threshold. 
-------------------------------------------Unchanged parts are omitted-------------------------------------------



[bookmark: OLE_LINK2]Conclusion
The following has no consensus in RAN1 for Rel-18
· Support a procedure for Tx power reduction/scaling if the sum of Tx power over all panels for STxMP exceeds a total power limitation.

Final summary in R1-2403638.



R1-2402431	Maintenance issues for Rel-18 NR MIMO	Samsung
R1-2403417	FL summary#1 on DMRS	Moderator (NTT DOCOMO)
From Monday session
Agreement
Introduce a UE capability introducing the maximum number of configured DMRS types for across all DL DCI formats per cell.



R1-2402087	Rel-18 NR-MIMO Maintenance	InterDigital, Inc.
R1-2402274	Maintenance on NR MIMO Evolution	Google
R1-2402431	Maintenance issues for Rel-18 NR MIMO	Samsung
R1-2402501	Maintenance on SRS for 8Tx	Lenovo
R1-2403169	Maintenance on NR MIMO Evolution for Downlink and Uplink	Qualcomm Incorporated
R1-2402088	FL Summary on Maintenance of 8TX; First Round	Moderator (InterDigital, Inc.)
R1-2403428	FL Summary #1 on SRS enhancements	Moderator (FUTUREWEI)
From Monday session
Agreement
· Adopt the text proposal for TS38.214 on TDMed 8-port SRS parameter name corrections:
-------------- Start of TP -------------
6.1.1.1	Codebook based UL transmission
< Unchanged text is omitted>
When only one SRS resource set is configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook', SRI and TPMI are given by the DCI fields of one SRS resource indicator and one Precoding information and number of layers in clauses 7.3.1.1.2, 7.3.1.1.3 and 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_1, 0_2 and 0_3 or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to clause 6.1.2.3. When two SRS resource sets are configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'codebook', SRI and TPMI are given by the DCI fields of one SRS resource indicator and one Precoding information and number of layers in clause 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_3 and the UE applies the indicated SRI and TPMI to one or more PUSCH repetitions according to the first SRS resource set. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports or nrofSRS-Ports-n8 in SRS-Config, as defined in Clause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI.
< Unchanged text is omitted>
-------------- End of TP -------------
· Additional information
· Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number of an 8-port SRS resource and whether the SRS resource is a TDMed 8-port SRS resource. However, in a paragraph of 6.1.1.1 in TS 38.214, the RRC parameter nrofSRS-Ports-n8 is not used, which is not aligned with TS 38.331.
· Summary for change: Add the RRC parameter ‘nrofSRS-Ports-n8’ for 8-port SRS resource in TS 38.214.
· Consequences if not approved: RRC parameter for 8-port SRS resource is missing in 6.1.1.1 of TS38.214.
· TP is for TS38.214 v18.2.0.

Conclusion
There is no consensus to introduce additional specification support for equal power scaling on the 2 TDMed SRS symbols in Rel-18.



R1-2402021	Maintenance of Rel-18 MIMO	Huawei, HiSilicon
R1-2402274	Maintenance on NR MIMO Evolution	Google
R1-2402431	Maintenance issues for Rel-18 NR MIMO	Samsung
R1-2402627	Maintenance on Rel-18 MIMO	LG Electronics
R1-2403169	Maintenance on NR MIMO Evolution for Downlink and Uplink	Qualcomm Incorporated
R1-2403467	Moderator Summary on Two TAs for multi-DCI	Moderator (Ericsson)
From Monday session
Revised Proposal 2.1 in R1-2403467 was debated: 
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, down-select one of the following for determining the PRACH timing:
· Alt 2: Supported by Samsung, OPPO, Nokia, Ericsson, vivo
· Alt 3: Supported by Huawei, ZTE, Apple, Qualcomm, LGE, New H3C

R1-2403562	Moderator Summary #2 on Two TAs for multi-DCI	Moderator (Ericsson)
From Tuesday session
Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support the following for determining the PRACH timing:
Alt 4:
· For PRACH transmission triggered by PDCCH order associated with coresetPoolIndex value 0:
· If “PRACH association indicator” is 0, the first DL reference timing associated with coresetPoolIndex value 0 is used.
· If “PRACH association indicator” is 1, the second DL reference timing associated with coresetPoolIndex value 1 is used.
· For PRACH transmission triggered by PDCCH order associated with coresetPoolIndex value 1:
· If “PRACH association indicator” is 0, the second DL reference timing associated with coresetPoolIndex value 1 is used.
· If “PRACH association indicator” is 1, the first DL reference timing associated with coresetPoolIndex value 0 is used.
· Send an LS to RAN4 to request that Alt4 is captured in RAN4 specifications.

R1-2403689	[Draft] LS on two TAs for intra-cell multi-DCI based Multi-TRP operation	Moderator (Ericsson)
Decision: The draft LS is endorsed. Final version is approved in R1-2403752.



R1-2403413	Summary on Rel-18 STxMP	Moderator (OPPO)
From Monday session
Agreement
Adopt the following text proposal for TS 38.212
· Reason for change: Currently the buffer size for LBRM is based on the maximum number of layers configured for sTRP operation. However, for SDM/SFN scheme, the NW can configure the maximum number of layers per panel separately. Then, similar to SRI/TPMI indication, the buffer size for LBRM should be based on the maximum number of layers for sTRP and multi-panel operation. 
· Summary of change: Clarify that buffer size for LBRM should be based on the maximum number of layers for sTRP and multi-panel operation.
· Consequences if not approved: The buffer size for LBRM is not sufficient to support SDM/SFN scheme.
	5.4.2.1	Bit selection




The bit sequence after encoding  from Clause 5.3.2 is written into a circular buffer of length  for the -th coded block, where  is defined in Clause 5.3.2.







For the -th code block, let  if  and  otherwise, where, ,  is determined according to Clause 6.1.4.2 in [6, TS 38.214] for UL-SCH and Clause 5.1.3.2 in [6, TS 38.214] for DL-SCH/PCH, assuming the following:
<omitted text>
For one TB for UL-SCH, or for one TB for DL-SCH/PCH except for DL-SCH with PDSCH scheduled by DCI format 4_0/4_1/4_2:
-	maximum number of layers for one TB for UL-SCH is given by the minimum of X and 4, where:
-	if the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured and if high layer parameter multipanelSchemeSFN or multipanelSchemeSDM is not configured, X is given by that parameter;
-	elseif the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured and if high layer parameter multipanelSchemeSFN is configured, X is given by max{maxMIMO-Layers, maxRankSfn};
-	elseif the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured and if high layer parameter multipanelSchemeSDM is configured, X is given by max{maxMIMO-Layers, 2*maxRankSdm};
-	elseif the higher layer parameter maxRank of pusch-Config of the serving cell is configured and if multipanelScheme is not configured, X is given by the maximum value of maxRank across all BWPs of the serving cell;
-	elseif the higher layer parameter maxRank of pusch-Config of the serving cell is configured and if high layer parameter multipanelSchemeSFN is configured, X is given by max{maxRank, maxRankSfn} across all BWPs of the serving cell;
-	elseif the higher layer parameter maxRank of pusch-Config of the serving cell is configured and if high layer parameter multipanelSchemeSDM is configured, X is given by max{maxRank, 2*maxRankSdm} across all BWPs of the serving cell;
-	otherwise, X is given by the maximum number of layers for PUSCH supported by the UE for the serving cell;




Conclusion
There is no consensus to introduce additional specification change to support mDCI based STxMP PUSCH + PUSCH for DFT-S-OFDM waveform in Rel-18. There is also no consensus in RAN1 that this feature is supported.


R1-2403522	Summary#2 on Rel-18 STxMP	Moderator (OPPO)
From Tuesday session
Agreement
Adopt the following text proposal for TS 38.214
· Reason for change: RAN1 has introduced the following fields in the PUSCH configuration: applyIndicatedTCI-State,  multipanelSchemeSDM, multipanelSchemeSFN and sTx-2Panel. The first three parameters can only be configured with single-DCI transmission, whereas the last parameter can only be configured with multi-DCI transmission. RAN2 has attempted to capture this in 38.331 as configuration restrictions, but since the coresetPoolIndex is configured in a DL BWP and PUSCH in an UL BWP, it becomes difficult to formulate this accurately, since RRC configuration restrictions should be based on RRC configuration only, and not on dynamic signaling. Also, there is no relation between DL and UL BWPs.
· Summary of change: the UL/DL BWP linking for applyIndicatedTCI-State, multipanelSchemeSDM, multipanelSchemeSFN and sTx-2Panel are captured in 38.214.
· Consequences if not approved: The configuration restriction on those parameters is not accurately captured in specification.
	5.2.5	Priority rules for CSI reports
For two overlapping PUSCHs, the priority rules in this clause are applied for physical channels with same priority index according to clause 9 in [6, TS 38.213] if a UE is not configured with sTx-2PanelenableSTx2PofmDCI or a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSet in the active DL BWP and the UE is configured with sTx-2PanelenableSTx2PofmDCI and the two overlapping PUSCHs are associated with same value of coresetPoolIndex.
<Unchanged parts omitted>
6.1	UE procedure for transmitting the physical uplink shared channel
PUSCH transmission(s) can be dynamically scheduled by an UL grant in a DCI, or the transmission can correspond to a configured grant Type 1 or Type 2. The configured grant Type 1 PUSCH transmission is semi-statically configured to operate upon the reception of higher layer parameter of configuredGrantConfig including rrc-ConfiguredUplinkGrant without the detection of an UL grant in a DCI. The configured grant Type 2 PUSCH transmission is semi-persistently scheduled by an UL grant in a valid activation DCI according to clause 10.2 of [6, TS 38.213] after the reception of higher layer parameter configuredGrantConfig not including rrc-ConfiguredUplinkGrant. If configuredGrantConfigToAddModList is configured, more than one configured grant configuration of configured grant Type 1 and/or configured grant Type 2 may be active at the same time on an active BWP of a serving cell.
The UE can be configured with a list of up to 64 TCI-UL-State configurations within the higher layer parameter BWP-UplinkDedicated. Each TCI-UL-State configuration contains a parameter for configuring one reference signal, if applicable, for determining UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS.
If a UE is configured by higher layer parameter PDCCH-Config that contains ControlResourceSets with two different values of coresetPoolIndex for the active BWP of a serving cell, or if a UE is configured with SSB-MTC-AddtionalPCI and with PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, and if the UE is configured with [twoTAGs] and is configured with dl-OrJointTCI-StateList or TCI-UL-State for a serving cell, each TCI-State or TCI-UL-State is associated with a [TAG-ID] for determining timing adjustment for a corresponding UL transmission as described in Clause 4.2 of [6, TS 38.213]. The UE does not expect that TCI-states or TCI-UL-States associated with one coresetPoolIndex to correspond to two TAGs.
For the PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant activated by DCI format 0_0 or 0_1, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank, maxRank-n8, scaling of UCI-OnPUSCH, which are provided by pusch-Config. A configured grant PUSCH can be transmitted with at most 4 layers. For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_2, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubsetDCI-0-2, maxRankDCI-0-2, scaling of UCI-OnPUSCH, resourceAllocationType1GranularityDCI-0-2 provided by pusch-Config. If the UE is provided with transformPrecoder in configuredGrantConfig, the UE applies the higher layer parameter tp-pi2BPSK, if provided in pusch-Config, according to the procedure described in clause 6.1.4 for the PUSCH transmission corresponding to a configured grant. 
When the UE is configured dl-OrJointTCI-StateList or ul-TCI-StateList, the UE shall perform PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant or a dynamic grant according to the spatial relation, if applicable, with a reference to the RS for determining UL Tx spatial filter. The RS is determined based on an RS configured with qcl-Type set to 'typeD' of the indicated TCI-State or an RS in the indicated TCI-UL-State. The reference RS in the indicated TCI-State can be a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info. The reference RS in the indicated TCI-UL-State can be a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, an SRS resource in an SRS resource set with the higher layer parameter usage set to 'beamManagement', or SS/PBCH block associated with the same or different PCI from the PCI of the serving cell. When nrofSlotsInCG-Period is configured for Type 1 configured grant or Type 2 configured grant, HARQ process ID for the first configured PUSCH grant and each subsequent valid configured PUSCH grant within a periodicity of the configuration is determined as in clause 5.4.1 of [10, TS 38.321], where a valid configured PUSCH grant is the one not colliding  with the DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, and not colliding with a symbol(s) of an SS/PBCH block with index provided by ssb-PositionsInBurst as described in clause 11.1 of [6, TS 38.213].
When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI-States or TCI-UL-States, 
-	a UE having a PUSCH transmission scheduled or activated by DCI format 0_0 should apply the first indicated TCI state to the PUSCH transmission, 
-	a UE configured with a PUSCH transmission corresponding to a Type 1 configured grant is expected to be configured with the higher layer parameter applyIndicatedTCI-State indicating the first, the second or both of the indicated TCI states to be applied for the PUSCH transmission. If 'both' TCI states are indicated, the UE should apply the first indicated TCI state to the PUSCH transmission occasion(s) or the PUSCH antenna port(s) associated with the first SRS resource set for CB/NCB transmission, and the second indicated TCI state to the PUSCH transmission occasion(s) or the PUSCH antenna port(s) associated with the second SRS resource set for CB/NCB transmission; otherwise the UE should apply either the 'first' or 'second' indicated TCI state to all PUSCH transmission occasions.
-	If the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets in the active DL BWP, the first and the second indicated TCI states correspond to the indicated TCI-States or TCI-UL-States specific to coresetPoolIndex value 0 and value 1, respectively, and applyIndicatedTCI-State does not indicate both of the indicated TCI states to be applied for the PUSCH transmission
For the PUSCH retransmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, the parameters in pusch-Config are applied for the PUSCH transmission except for p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex described in clause 7.1 of [6, TS 38.213], mcs-Table, mcs-TableTransformPrecoder described in clause 6.1.4.1 and transformPrecoder described in clause 6.1.3.
For a UE configured with two uplinks in a serving cell, PUSCH retransmission for a TB on the serving cell is not expected to be on a different uplink than the uplink used for the PUSCH initial transmission of that TB.
A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1, 0_2 or 0_3 transmit the corresponding PUSCH as indicated by that DCI unless the UE does not generate a transport block as described in [10, TS38.321]. Upon detection of a DCI format 0_1 or 0_2  with 'UL-SCH indicator' set to '0' and with a non-zero 'CSI request' where the associated reportQuantity in CSI-ReportConfig set to 'none' for all CSI report(s) triggered by 'CSI request' in this DCI format 0_1 or 0_2, the UE ignores all fields in this DCI except the 'CSI request' and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1 or 0_2. Upon detection of a DCI format 0_3 with 'UL-SCH indicator' set to '0' and with a non-zero 'CSI request' where the associated reportQuantity in CSI-ReportConfig set to 'none' for all CSI report(s) triggered by 'CSI request' in this DCI format 0_3, the UE ignores all fields for the scheduled cell with the smallest serving cell index in this DCI except the 'CSI request' and the UE shall not transmit the corresponding PUSCH on the serving cell with the smallest serving cell index as indicated by this DCI format 0_3. 
When the UE is scheduled with multiple PUSCHs on a serving cell by a DCI, HARQ process ID indicated by this DCI applies to the first PUSCH not overlapping with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst, HARQ process ID is then incremented by 1 for each subsequent PUSCH(s) in the scheduled order, with modulo operation of nrofHARQ-ProcessesForPUSCH applied if nrofHARQ-ProcessesForPUSCH is provided, or with modulo operation of nrofHARQ-ProcessesForPUSCH-r17 applied if nrofHARQ-ProcessesForPUSCH-r17 is provided, or with modulo operation of 16 applied, otherwise. HARQ process ID is not incremented for PUSCH(s) not transmitted if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. Except for the case when a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell and PDCCHs that schedule two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex, for any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i on a scheduling cell,, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i of the scheduling cell. When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining the PDCCH ending in symbol i, the PDCCH candidate that ends later in time is used. The UE is not expected to be scheduled to transmit another PUSCH by a DCI format 0_0 with CRC scrambled by TC-RNTI, for a given HARQ process with the DCI received before the end of the expected transmission of the last PUSCH for that HARQ process if the latter is scheduled by a DCI format 0_0 with CRC scrambled by TC-RNTI or by an UL grant in RA Response. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0, 0_1, 0_2 or 0_3 scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI for a given HARQ process with the DCI received before the end of the expected transmission of the last PUSCH for that HARQ process if the latter is scheduled by a DCI with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI. 
If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell and PDCCHs that schedule two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex, for any two HARQ process IDs  in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH associated with a value of coresetPoolIndex ending in symbol i, the UE can be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH associated with a different value of coresetPoolIndex that ends later than symbol i. 
When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'nonCodebook' and higher layer parameter enableSTx2PofmDCI is configured and PDCCH-Config contains two different values of coresetPoolIndex in ControlResourceSet for the active DL BWP of a serving cell, 
-	two PUSCHs that are fully/partially overlapping in time domain and are fully/partially/non-overlapping in frequency domain can be dynamically scheduled by UL grant(s) in DCI(s) and/or scheduled by configured grant(s) Type 1 or Type 2, 
-	if dynamically scheduled by UL grant(s) in DCI(s) or activated by DCI(s) for configured grant Type 2, the DCI field SRS Resource Set Indicator is not present in each of PDCCH 
-	two PUSCHs are associated to different values of coresetPoolIndex where for configured grant Type 1, the association is based on higher layer parameter srs-ResourceSetId in rrc-ConfiguredUplinkGrant that indicates either the first or the second SRS resource set with usage 'codebook' or 'nonCodeBook' in srs-ResourceSetToAddModList
-	the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets
-	the UE expects maxNrofPorts in PTRS-UplinkConfig to be configured as one if UL PT-RS is configured. 
When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'noncodebook', and the higher layer parameter multipanelSchemeSDM or multiPanelSchemeSFN is configured is set to '‘SDMscheme'’ or '‘SFNscheme'’, and the higher layer parameter rrc-ConfiguredUplinkGrant does not contain srs-ResourceIndicator2 or precodingAndNumberOfLayers2, the PUSCH transmission occasion(s) is associated with the first SRS resource set if the first indicated TCI-States or TCI-UL-States applies and is associated with the second SRS resource set if the second indicated TCI-States or TCI-UL-States applies.
When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI states, and only one SRS resource set is configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'noncodebook', the PUSCH transmission occasion(s) scheduled or activated by DCI format 0_1 or 0_2 is associated with the first indicated TCI-States or TCI-UL-States if applies or is associated with the second indicated TCI-States or TCI-UL-States if applies, as indicated by the higher layer parameter applyIndicatedTC-IState-r18 configured by PUSCH-Config.
When a UE is configured with higher layer parameter sTx-2Panel enableSTx2PofmDCI and PDCCH-Config contains two different values of coresetPoolIndex in ControlResourceSet for the active DL BWP of a serving cell, 
-	the UE is expected to be configured with two SRS resource sets with usage 'codebook' or 'nonCodeBook' in srs-ResourceSetToAddModList
-	if the UE is configured to monitor DCI format 0_2 and there is only one SRS resource sets configured by srs-ResourceSetToAddModListDCI-0-2 and associated with usage 'codebook' or 'nonCodeBook', the UE monitors only CORESETs associated with coresetPoolIndex value 0. 
<Unchanged parts omitted>





R1-2402088	FL Summary on Maintenance of 8TX; First Round	Moderator (InterDigital, Inc.)
From Monday session
Agreement
The text proposals in R1-2402088 are agreed 
· Proposal 2.1
· Proposal 2.2

R1-2402089	FL Summary on Maintenance of 8TX; Second Round	Moderator (InterDigital, Inc.)
Agreement
Per agreement in RAN1#115, adopt the following text to TS 38.214,
· Reason for change: Capturing a missing agreement,
· Summary of change: Add the statement with related references a correction (removing [38.101-2]),
· Consequences if not approved: Not capturing the agreed text proposal that defines coherence.
	6.1.1.1	Codebook based UL transmission
-------------------------------------------Unchanged parts are omitted-------------------------------------------
For codebook based transmission with eight antenna ports, the UE determines its codebook based upon the reception of higher layer parameter[s] CodebookTypeUL in pusch-Config for PUSCH associated with DCI format 0_1 and 0_2, depending on the UE capability. According to the configured CodebookTypeUL, coherent UL MIMO operation applies within antenna port groups as defined in Table 6.3.1.5-8 of [4, TS 38.211]. According to the configured CodebookType, requirements for coherent UL MIMO in clause 6.4D.4 of [38.101-1] and [38.101-2] apply within an antenna port group.
-------------------------------------------Unchanged parts are omitted-------------------------------------------



[bookmark: _Toc163289927][bookmark: _Toc166272308]Maintenance on Expanded and Improved NR Positioning
R1-2403652	Session notes for 8.2 (Maintenance on expanded and improved NR positioning)	Ad-Hoc Chair (Huawei)
Friday decision: The session notes are endorsed and contents (inc. Friday updates) reflected below.

[116bis-R18-Pos] – Debdeep (Intel)
Email discussion on NR positioning
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc

R1-2403742	List of RAN1 agreements for Rel-18 Positioning	Moderator (Intel Corporation)

R1-2402035	Maintenance of Rel-18 positioning	Huawei, HiSilicon
R1-2402092	Maintenance on Expanded and Improved NR Positioning	Nokia
R1-2402142	Maintenance issues on Rel-18 Positioning	Intel Corporation
R1-2402212	Maintenance on Rel-18 Positioning	vivo
R1-2402300	Text Proposals on Expanded and Improved NR Positioning	OPPO
R1-2403410	Maintenance on Expanded and Improved NR Positioning	CATT, CICTCI	(rev of R1-2402358)
R1-2402432	Remaining Issues on NR positioning	Samsung
R1-2402701	Maintenance on expanded and improved NR positioning	ZTE Corporation
R1-2402865	Remaining Issues on Expanded and Improved Positioning	Apple
R1-2403104	Maintenance on Resource allocation for SL PRS	ASUSTeK
R1-2403170	Maintenance on Expanded and Improved NR Positioning	Qualcomm Incorporated
R1-2403263	Maintenance of expanded and improved NR positioning	LG Electronics
R1-2403318	Remaining issues on expanded and improved NR positioning	Ericsson


R1-2403465	FL summary #1 on SL positioning reference signal	Moderator (Intel Corporation)
From Monday session
Agreement
Agree on TP#2 in Section 4 of R1-2403465 for Subclause 16.2.3A of TS 38.213 to align parameter name for power control parameter for SL PRS.

Agreement
Agree on TP#4 in Section 4 of R1-2403465 for TS 38.211, Clauses 8.2.1 and 8.4.1.6.3 to correct description associated with AGC symbol associated with SL PRS transmission in dedicated SL PRS resource pool.

Agreement
Agree on TP#5 in Section 4 of R1-2403465 for TR 38.859, Table A.1-3 to correct incorrect evaluation assumptions for highway and urban grid scenarios for V2X use-case.
Comeback for final CR (Debdeep)
R1-2403620	Corrections on the support for Expanded and Improved NR Positioning	Intel Corporation (Moderator), CATT, CICTCI
Decision: Final CR (Rel-18, 38.859, FS_NR_pos_enh2, CR0001, Cat F) is agreed.

Agreement
Agree on TP#6A in Section 4 of R1-2403465 for Clause 8.2.4 of TS 38.214 to remove duplication of statement in TS 38.214 regarding SL PRS and associated PSCCH being in the same slot.


Final summary in:
R1-2403466	FL summary #2 on SL positioning reference signal	Moderator (Intel Corporation)



R1-2403419	FL Summary #1 for maintenance on NR DL and UL carrier phase positioning	Moderator (CATT)
From Monday session
Conclusion
No further discussion in RAN1 on the definition of center frequency of the NR carrier phase measurements in Rel-18.

Agreement
TP#1 in R1-2403419 Section 3 for TS38.214 Clause 5.1.6.5.2 is agreed for editor’s alignment CR.


Final summary in R1-2403420.



R1-2403543	Moderator Summary #0 on resource allocation for SL PRS	Moderator (Qualcomm)
From Monday session
Agreement
For a band configured with SL CA, confirm the related working assumption from RAN1 #116 with the introduction of the following new UE capabilities:
· One UE capability for SL PRS transmission for a band configured with SL CA
· One UE capability for SL PRS reception for a band configured with SL CA
· Note: there will not be two separate FG components for shared RP and dedicated RP

Agreement
The TP below for 38.214 Section 8.2.4.3 is endorsed
· Reason for change: The new processing timing capability 3 is introduced for SL-PRS Congestion control.
· Summary of change: Capture the new processing timing capability 3 for SL-PRS Congestion control.
· Consequences if not approved: The new processing timing capability 3 is missing in the specification.
	[bookmark: _Toc162185025]8.2.4.3	Sidelink congestion control in a dedicated SL PRS resource pool in sidelink resource allocation mode 2
When transmitting SL-PRS in a dedicated SL PRS resource pool the UE shall perform sidelink congestion control as specified in clause 8.1.6, with the following modification(s):
-	"PSSCH" is replaced by "SL PRS"
-	[potential parameter name changes]
-	the congestion control processing time N is based on µ of Table 8.1.6-1, Table 8.1.6-2 and Table 8.2.4.3-1 for UE processing capability 1, 2 and 3 respectively, where µ corresponds to the subcarrier spacing with which the SL PRS is to be transmitted. A UE shall only apply a single processing time capability in SL-PRS congestion control in dedicated SL PRS resource pool.

Table 8.2.4.3-1: Congestion control processing time for processing timing capability 3
	µ 
	Congestion control processing time N [slots]

	0
	3

	1
	6

	2
	12

	3
	24






Agreement
· Send LS to RAN2 for the feature of UE reporting SL PRS CBR measurement to gNB:
	Sub-feature group
	RAN1 specification
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	Required for initial access or IDLE/INACTIVE
	Specification

	Measured result for NR sidelink
	
	measResultListCBR-Dedicated-SL-PRS-NR
	New
	Indicates the list of SL PRS CBR measurement results for NR sidelink positioning for dedicated SL PRS resource pool
	SEQUENCE (SIZE (1.. maximum number of dedicated SL PRS resource pool to measure)) OF measResultCBR-Dedicated-SL-PRS-NR
	Per UE
	/
	38.331

	Measured result for NR sidelink
	
	measResultCBR-Dedicated-SL-PRS-NR
	New
	Indicates the SL PRS CBR measurement results for NR sidelink positioning for dedicated SL PRS resource pool
	SL-CBR-Dedicated-SL-PRS-RP (0 … 100) and SL-PRS-ResourcePoolID
	Per UE
	/
	38.331


Comeback for draft LS (Alex)
R1-2403576	Draft LS on UE’s reporting SL PRS CBR measurement to gNB	Qualcomm Incorporated
Decision: The draft LS in R1-2403576 is endorsed. Final LS is approved in R1-2403577.


Agreement
The TP below for TS 38.214 Section 8.3 is endorsed:
		Reason for change:
	In case that SCI format 1-A indicates an MCS table that the UE does not support, a UE may still require to decode corresponding SCI format 2-D.

	
	

	Summary of change:
	In case that SCI format 1-A indicates an MCS table that the UE does not support, a UE is required to decode neither the corresponding SCI formats 2-A, 2-B, 2-C nor corresponding SCI format 2-D.

	
	

	Consequences if not approved:
	Meaningless decoding of SCI format 2-D

	
	

	Clauses affected:
	8.3 in TS 38.214


---------------------------------------< Text Proposal #7 for 38.214> --------------------------------------
8.3	UE procedure for receiving the physical sidelink shared channel
For sidelink resource allocation mode 1, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A, 2-B, 2-C and 2-D, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
For sidelink resource allocation mode 2, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A, 2-B, 2-C and 2-D, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
A UE is required to decode neither the corresponding SCI formats 2-A, 2-B, 2-C, 2-D nor the PSSCH associated with an SCI format 1-A if the SCI format 1-A indicates an MCS table that the UE does not support.
-----------------------------------< End of Text Proposal #7 for 38.214> -------------------------------



Agreement
The TP below for TS 38.214 Section 8.1 is endorsed.
	-------------------------- Start of text proposal #13.2 to TS 38.214 v18.2.0 ---------------------------
8.1	UE procedure for transmitting the physical sidelink shared channel
<<< UNCHANGED PARTS OMITTED >>>
The UE shall set the contents of the SCI format 2-D as follows:
-	the UE shall set value of the '[SL PRS resource ID]' field as indicated by higher layers.
-	the UE shall set value of the '[SL PRS request]' field as indicated by higher layers.
-	the UE shall set value of the '[Embedded SCI format]' field as indicated by higher layers.
-	if 'Embedded SCI format' indicates that SCI format 2-A is embedded within this SCI format 2-D then the UE shall include in the '[Embedded SCI format payload]' field the fields of SCI format 2-A, set as specified above.
-	if 'Embedded SCI format' indicates that SCI format 2-B is embedded within this SCI format 2-D then the UE shall include in the '[Embedded SCI format payload]' field the fields of SCI format 2-B, set as specified above.
<<< UNCHANGED PARTS OMITTED >>>
-------------------------- End of text proposal #13.2 to TS 38.214 v18.2.0 ---------------------------




R1-2403564	Moderator Summary #1 on resource allocation for SL PRS	Moderator (Qualcomm)
From Thursday session
Agreement
With regards to the dci-FormatsSL and in relation to DCI format 3_2:
· Add the following 3 new codepoints to the existing dci-FormatsSL
· formats3-2
· formats3-0 and formats3-2
· formats3-0-And-3-1 and formats3-2
· Send an LS to RAN2 with the above agreement
· RAN1 is still discussing whether to add a 4th codepoint for formats3-1 and formats3-2

R1-2403731	Draft LS on the dci-FormatsSL and DCI format 3_2	Qualcomm Incorporated
Friday decision: The draft LS in R1-2403731 is endorsed. Final LS is approved in R1-2403732.



R1-2403426	Summary #1 for BW aggregation positioning	Moderator (ZTE)

Agreement
TP 2.1-1a in section 2.1 of R1-2403426 for TS 38.214 clause 6.2.1.4.2 is endorsed.

Agreement
TP 5.1-1 in section 5.1 of R1-2403426 for TS 38.214 clause 5.1.6.5 is endorsed as editorial correction.

R1-2403427	Summary #2 for BW aggregation positioning	Moderator (ZTE)
R1-2403612	Summary #3 for BW aggregation positioning	Moderator (ZTE)
From Thursday session
Agreement
· Send an LS to RAN2 indicating that at least one PRS resource ID from one of aggregated resource sets may be reported in one measurement report element for the main and additional measurements, respectively. The existing PRS resource ID can be reused, details up to RAN2.
Comeback for draft LS (Chuangxin)
R1-2403717	Draft LS on PRS resource ID for bandwidth aggregation	Moderator (ZTE)
Decision: The draft LS in R1-2403717 is endorsed with the following revision:
· However, from RAN1 perspective, PRS resource ID is can be optionally needed reported for PRS bandwidth aggregation. Hence, RAN1 made the following agreement.
Final LS is approved in R1-2403728.



R1-2403519	Feature Lead summary #1 for Positioning for RedCap UEs	Moderator (Ericsson)
From Monday session
Agreement
The TP 2.7-1 in section 2.7.1 of R1- 2403519 is endorsed for inclusion in 38.214 alignment CR.

Agreement
The TP 2.8-1 in section 2.8.1 of R1- 2403519 is endorsed for inclusion in 38.214.

Agreement
The TP 2.9-1 in section 2.9.1 of R1- 2403519 is endorsed for inclusion in 38.214.


R1-2403520	Feature Lead summary #2 for Positioning for RedCap UEs	Moderator (Ericsson)
From Thursday session
Agreement
The TP 2.3-1b in section 2.3.1 of R1- 2403520 is endorsed for inclusion in 38.214.

Agreement
The TP 2.5-1d in section 2.5.3 of R1- 2403520 is endorsed for inclusion in 38.214.


Final summary in R1-2403521.



R1-2403547	Summary #1 on Measurements and reporting for SL positioning	Moderator (vivo)
From Wednesday session
Agreement
Support the scenario that the SL-PRS Rx UE reports measurements for multiple Rx ARP-IDs for the same resource or different resource(s) from the same Tx UE in a single measurement report.
Indicate this agreement in the reply LS to RAN2 LS on decisions on SLPP.

Agreement
Respond in the reply LS to RAN2 LS on decisions on SLPP that:
· From RAN1 perspective, for location calculations for UE-based SL positioning, it should be possible that the Rx UE can be provided the information about association between Tx ARP-ID and already transmitted SL PRS. It is unclear whether current signalling design from RAN2 can support this scenario.
R1-2403621	Draft reply LS on decisions on SLPP	vivo
Decision: The draft LS in R1-2403621 is endorsed. Final LS is approved in R1-2403622.


Final summary in R1-2403548.



From AI 5
R1-2401940	Questions on RAN1 parameter list	RAN2, CATT
RAN1 response necessary. Moderated by Ren (CATT).
R1-2403544	FL Summary for the reply LS on RAN2’s questions on RAN1 parameter list	Moderator (CATT)
Agreement
RAN1’s response on Question 1 is as follows:
Question 1: Does the parameter nr-ReportedDL-PRS-measurementBasedOnSingleOrMultihopRx also apply to NR DL-AoD positioning?
RAN1’s Response: Yes, the parameter nr-ReportedDL-PRS-measurementBasedOnSingleOrMultihopRx is also applicable to NR DL-AoD positioning.

Agreement
RAN1’s response on Question 2 is as follows:
Question 2: Is there only one dl-PRS-ID or are there multiple dl-PRS-IDs associated with the aggregated main and additional measurement, respectively?
RAN1’s Response: In RAN1’s understanding, if nr-DL-PRS-ResourceSetID uniquely identifies the DL-PRS Resource Sets across all the multiple dl-PRS-IDs of the same TRP, then only one dl-PRS-ID is needed to be associated with the aggregated main measurement and additional measurements. Otherwise, multiple dl-PRS-IDs are associated with the aggregated main and additional measurement in the measurement report. 

Agreement
RAN1’s response on Question 3 is as follows:
Question 3: If there are multiple dl-PRS-IDs associated with main and additional measurements, respectively, should the list of the dl-PRS-IDs in additional measurements be included in the list of dl-PRS-IDs in the main measurement?
RAN1’s Response: There is no need to provide dl-PRS-ID(s) in additional measurement reporting since both main measurement and additional measurement are derived from the same TRP.

R1-2403635	Draft reply LS on questions on RAN1 parameter list	CATT
Decision: The draft LS in R1-2403635 is endorsed. Final LS is approved in R1-2403636.

--------------
R1-2401949	LS on positioning MAC agreements	RAN2, Huawei
RAN1 response necessary. Moderated by Jinhuan (Huawei).
R1-2403534	FLS#1 on reply LS on positioning MAC agreements	Moderator (Huawei)
Agreement
RAN1’s response on Question 1 is as follows:
Regarding the minimum time gap between the last symbol of SL-PRS and the start of the first symbol of PSFCH reception that is associated with the PSSCH transmission on SL-PRS shared resource pool, a new RRC parameter is NOT needed.

R1-2403535	Draft reply LS on positioning MAC agreements	Moderator (Huawei)
Decision: The draft LS in R1-2403535 is endorsed. Final LS is approved in R1-2403536.

--------------
R1-2401956	LS on SRS BW aggregation impact on other channels/signals	RAN4, Huawei
RAN1 response necessary. Moderated by Jinhuan (Huawei).
R1-2403537	FLS#1 on LS reply on SRS BW aggregation impact on other channels/signals	Moderator (Huawei)
Agreement
Reply to RAN4:
RAN1 confirms RAN1 has defined the solution to handle the impact of SRS transmission for BW aggregation on other channels/signals.

The relevant agreements are as follows:
	Agreement
For positioning SRS aggregation transmission in RRC_INACTIVE state, reuse Rel-17 prioritization rule of SRS outside initial BWP, i.e. SRS is dropped in the symbol(s) of all aggregated carriers where collision occurs.

Agreement
When an SRS resource configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC, a guard period is needed before and after the aggregated SRS transmissions. 
· Send an LS to RAN4 with the above information and a request to provide the retuning time values needed. 

Agreement
In RRC_CONNECTED state, for positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, stop SRS transmission in all aggregated carriers in the same symbol



In addition, RAN1 also has defined a FG41-4-9 indicating which other bands in the band combination are affected due to the need of a guard period.

Action to RAN4:
RAN1 respectfully requests RAN4 to take above information into account in their future work.

R1-2403538	Draft reply LS on SRS BW aggregation impact on other channels/signals	Moderator (Huawei)
Decision: The draft LS in R1-2403538 is endorsed with the deletion of the FG table and deletion of “as follows”. Final LS is approved  in R1-2403539.
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[116bis-R18-MC_Enh] – Hiroki (NTT DOCOMO)
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R1-2402032	Maintenance of Rel-18 Multicarrier Enhancements	Huawei, HiSilicon
R1-2402093	Remaining issues on Multi-Carrier Enhancements for NR	Spreadtrum Communications
R1-2402163	Maintenance on Multi-Carrier Enhancements for NR	ZTE
R1-2402213	Maintenance on Multi-Carrier Enhancements for NR	vivo
R1-2402301	Maintenance of multi-carrier enhancement for NR	OPPO
R1-2402359	Maintenance on Multi-Carrier Enhancements for NR	CATT
R1-2402433	Remaining issues on multi-cell PUSCH/PDSCH scheduling with a single DCI	Samsung
R1-2402527	Maintenance on Multi-Carrier Enhancements for NR	Langbo
R1-2402584	Remaining issues on Rel-18 multi-carrier enhancements	Lenovo
R1-2402640	Remaining issues on Multi-Carrier Enhancements for NR	Xiaomi
R1-2402932	On Rel-18 MC-DCI scheduling 	Nokia
R1-2403114	Remaining issues on multi-cell scheduling with single DCI	LG Electronics
R1-2403171	Maintenance on Rel-18 multicarrier enhancements	Qualcomm Incorporated
R1-2403220	Maintenance on Multi-Carrier Enhancements for NR	NTT DOCOMO, INC.
R1-2403269	Maintenance for Rel-18 multi-carrier enhancements	Ericsson
R1-2402068	Correction on DCI format 1_3 with SRS carrier switching	ZTE

R1-2403477	Feature lead summary#1 on multi-cell PUSCH/PDSCH scheduling with a single DCI	Moderator (Lenovo)
From Monday session
Agreement
· Adopt following TP for TS38.214. 
	5.5	UE PDSCH reception preparation time with cross carrier scheduling with different subcarrier spacings for PDCCH and PDSCH in different cells
This clause applies only if the PDCCH carrying the scheduling DCI is received on one carrier with one OFDM subcarrier spacing (µPDCCH), and the PDSCH scheduled to be received by the DCI is on another carrier with another OFDM subcarrier spacing (µPDSCH).
If the µPDCCH < µPDSCH, the UE is expected to receive the scheduled PDSCH, if the first symbol in the PDSCH allocation, including the DM-RS, as defined by the slot offset K0 and the start and length indicator SLIV of the scheduling DCI starts no earlier than the first symbol of the slot of the PDSCH reception starting at least Npdsch PDCCH symbols after the end of the PDCCH scheduling the PDSCH, not taking into account the effect of receive timing difference between the scheduling cell and the scheduled cell.
If the µPDCCH > µPDSCH, the UE is expected to receive the scheduled PDSCH, if the first symbol in the PDSCH allocation, including the DM-RS, as defined by the slot offset K0 and the start and length indicator SLIV of the scheduling DCI starts no earlier than Npdsch PDCCH symbols after the end of the PDCCH scheduling the PDSCH, not taking into account the effect of receive timing difference between the scheduling cell and the scheduled cell.
When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining Npdsch, the PDCCH candidate that ends later in time is used. 
<omitted text>



Agreement (in principle)
Final TP to be decided by the editor.
· TP2 on TS38.213:
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< unchanged part omitted >
A value of the counter downlink assignment indicator (DAI) field in DCI formats, each scheduling PDSCH receptions on respective single serving cells with associated HARQ-ACK information, or having associated HARQ-ACK information without scheduling a PDSCH reception, in a same HARQ-ACK codebook denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pairs in which PDSCH receptions that provide transport blocks with enabled HARQ-ACK information report, or HARQ-ACK information bits that are not in response for PDSCH receptions, associated with the DCI formats, excluding the SPS activation DCI, is present up to the current serving cell and current PDCCH monitoring occasion, 
-	first, if the UE indicates by type2-HARQ-ACK-Codebook support for more than one PDSCH reception on a serving cell that are scheduled from a same PDCCH monitoring occasion, in increasing order of the PDSCH reception starting time for the same {serving cell, PDCCH monitoring occasion} pair, 
-	second in ascending order of serving cell index, and 
-	third in ascending order of PDCCH monitoring occasion index , where . 
A value of the counter DAI field in DCI formats, each scheduling PDSCH receptions on respective more than one serving cells with associated HARQ-ACK information in a same HARQ-ACK codebook, denotes the accumulative number of {serving cell with smallest index from the more than one serving cells, PDCCH monitoring occasion}-pairs in which PDSCH receptions are present up to the current more than one serving cells and current PDCCH monitoring occasion,
-	first, if the UE indicates by type2-HARQ-ACK-Codebook support for more than one PDSCH receptions on a serving cell that are scheduled from a same PDCCH monitoring occasion, in increasing order of the PDSCH reception starting time for the same {serving cell with smallest index from the more than one serving cells, PDCCH monitoring occasion} pair,
-	second in ascending order of the smallest serving cell index from the more than one serving cells, and 
-	third in ascending order of PDCCH monitoring occasion index , where .
< unchanged part omitted >
The UE determines the , for a total number of  HARQ-ACK information bits in the second Type-2 HARQ-ACK sub-codebook according to the following pseudo-code. 
Set  to the maximum number of serving cells in ScheduledCell-ListDCI-1-3 of a set of serving cells provided by MC-DCI-SetofCells, across the number of sets of serving cells, that can be scheduled PDSCH receptions by DCI format 1_3
Set  to the maximum total number of TBs in PDSCH receptions that can be scheduled by a DCI format 1_3 over more than one serving cells in a set of serving cells across the number of sets of serving cells
Set  to the number of sets of serving cells MC-DCI-SetofCells in a PUCCH group
Set  to the number of serving cells, across  sets of serving cells in the PUCCH group
Set  to the index of serving cells, , a lower index corresponds to a lower RRC index of a corresponding serving cell
· if the UE indicates type2-HARQ-ACK-Codebook, and receives a number  of PDSCHs on a serving cell c that are scheduled by [] DCI formats 1_3 in PDCCH receptions at a same PDCCH monitoring occasion m, wherein each of the DCI formats 1_3 schedule more than one PDSCH receptions on respective more than one serving cells, and c is the same smallest cell index among the respective more than one serving cells across the [] DCI formats 1_3, the serving cell c is counted  times for PDCCH monitoring occasion m in increasing order of the PDSCH reception starting time among the  PDSCHs
· if the UE indicates type2-HARQ-ACK-Codebook, and receives a number  of PDSCHs on a serving cell c that are scheduled by [] DCI formats 1_3 in PDCCH receptions at a same PDCCH monitoring occasion m, wherein each of the DCI formats 1_3 schedule more than one PDSCH receptions on respective more than one serving cells, and c is the smallest cell index among the respective more than one serving cells which is the same across the [] DCI formats 1_3, the serving cell c is counted  times for PDCCH monitoring occasion m in increasing order of the PDSCH reception starting time among the  PDSCHs
· 
Set  to the index of a serving cell, in a set of indexes of serving cells arranged in ascending order, from the set of  serving cells, 
Set  – PDCCH monitoring occasion index for detection of a DCI format 1_3 scheduling PDSCH receptions on more than one serving cells from a set of serving cells: lower index corresponds to earlier PDCCH monitoring occasion
Set 
Set 
Set 
Set 
Set  to the number of PDCCH monitoring occasions
< unchanged part omitted >



Agreement
For a UE configured with a set of cells by MC-DCI-SetofCells, when a cell in the set of cells is dormant or deactivated and the cell is neither the scheduling cell nor the reference cell for the set of cells, the UE can receive a DCI format 1_3/0_3 that schedules serving cells including the cell; 
· The UE does not expect a PDSCH or a PUSCH scheduled on the cell.
· The fields of DCI format 1_3 corresponding to the cell can be reinterpreted for indicating SCell dormancy indication, the index of the enhanced Type-3 HARQ-ACK codebook or the value of slot level offset l.
· The UE checks the field value of the cell in the DCI format 1_3.
· Note: FDRA field of the cell in the DCI format 1_3/0_3 is set to invalid.
Conclusion
There is no consensus to support search space sharing for DCI format 0_3/1_3.


R1-2403478	Feature lead summary#2 on multi-cell PUSCH/PDSCH scheduling with a single DCI	Moderator (Lenovo)
R1-2403479	Feature lead summary#3 on multi-cell PUSCH/PDSCH scheduling with a single DCI	Moderator (Lenovo)
From Friday session
Agreement
· Keep the wording of TS38.212-i20 unchanged in regards to the usage of invalid FDRA for determination of scheduled / non-scheduled cells.
· RAN1 confirms that repurposed-based indication of {SCell dormancy, enhanced Type-3 HARQ-ACK CB, HARQ retransmission} is supported regardless of whether ScheduledCellCombo-ListDCI-1-3 is configured or not.
· No RAN1 spec impact.
[bookmark: _Hlk164354137]Agreement
Adopt TP3 in Section 8 of R1-2403479 for TS38.214.

Conclusion
For a cell scheduled by DCI format 0_3/1_3 with valid FDRA value, UE does not expect that a Type-1B field in the DCI format indicates a code point that does not correspond to a configuration for the cell.
· No RAN1 spec impact.

Final summary in R1-2403785.


R1-2402032	Maintenance of Rel-18 Multicarrier Enhancements	Huawei, HiSilicon
R1-2402163	Maintenance on Multi-Carrier Enhancements for NR	ZTE
R1-2402213	Maintenance on Multi-Carrier Enhancements for NR	vivo
R1-2403171	Maintenance on Rel-18 multicarrier enhancements	Qualcomm Incorporated
R1-2403220	Maintenance on Multi-Carrier Enhancements for NR	NTT DOCOMO, INC.

R1-2403429	Summary of discussion on Multi-carrier UL Tx switching scheme	Moderator (NTT DOCOMO, INC.)
From Tuesday session
Agreement
The following TP is agreed for Rel-18 38.214.
-----------------------------Begin TP1 for 38.214, subclause 6.2.1.3---------------------------
6.2.1.3	UE sounding procedure between component carriers
<Unchanged parts are omitted>
For an aperiodic SRS triggered in DCI format 1_1 or 1_2, if the UE is configured by SRS-CarrierSwitching, it transmits SRS on one serving cell not configured for PUSCH/PUCCH transmission scheduled by the DCI and the UE in the serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.

For an aperiodic SRS triggered in DCI format 1_3, if the UE is configured by SRS-CarrierSwitching, 
for an SRS transmission in a scheduled cell not configured for PUSCH/PUCCH transmission, the UE transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.
<Unchanged parts are omitted>
-----------------------------End TP1 for 38.214, subclause 6.2.1.3-----------------------------


R1-2403613	Summary#2 of discussion on Multi-carrier UL Tx switching scheme	Moderator (NTT DOCOMO, INC.)
From Friday session
Agreement
Agree on following TP based on the online discussion, namely to reflect only RAN1 agreements (not RAN2 agreements)
· Reason for change: Capture in TS 38.214 the RAN2 agreements of configuring two bands uplink switching by Rel-18 configuration signaling. In TS 38214, the behaviour described in subclauses 6.1.6.2.0 and 6.1.6.3 can be applied to UE configured with Rel-18 UL Tx switching with 3 or 4 bands when the UE performs UL Tx switching involving only 2 bands, however the parameters described in those subclauses are only for Rel-16 or Rel-17 UL Tx switching.
· Summary of change: In RAN1 TS 38.214 (including section 6.1.6/6.1.6.2.0/6.1.6.3) which define when the switching gap should apply for switching between two bands, the Rel-18 RRC configuration/UE capability field names should be added alongside the corresponding Rel-16/Rel-17 field names. Clarify that the Rel-16 or Rel-17 parameters in 6.1.6.2.0 or 6.1.6.3 is replaced by corresponding Rel-18 parameters when the procedure in 6.1.6.2.0 or 6.1.6.3 applies to UE configured with Rel-18 UL Tx switching with 3 or 4 bands.
· Consequence if not approved: Incomplete specification on uplink switching. When UE is configured with Rel-18 UL Tx switching with 3 or 4 bands and the two bands are involved in the uplink switching, incorrect parameters will be referred.
	--------------------------------------- TP of TS38.214 start-----------------------------------------
6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching or UplinkTxSwitchingMoreBands. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise in clauses 6.1.6.1, 6.1.6.2.0, 6.1.6.3, and is determined based on UE capability uplinkTxSwitchingPeriodForBandPair in clause 6.1.6.2.2 for uplink switching with 3 or 4 uplink bands if UplinkTxSwitchingMoreBands is configured: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
	The conditions under which the switching gap may be present are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
< Unchanged parts are omitted >
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with uplink carrier aggregation with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 applies when the two bands involved in the uplink switching belong to different uplink serving cells with the parameters uplinkTxSwitching, uplinkTxSwitchingOption and uplinkTxSwitching-2T-Mode being replaced by UplinkTxSwitchingMoreBands, switchingOptionConfigForBandPair and switching2T-Mode, respectively, and the behaviorbehaviour in subclause 6.1.6.3 with the parameter uplinkTxSwitching being replaced by UplinkTxSwitchingMoreBands applies when the two bands involved in the uplink switching belong to one uplink serving cell, with the following exceptions:
< Unchanged parts are omitted >
----------------------------------------------- TP#3 end------------------------------------------------




Final summary in R1-2403781.
[bookmark: _Toc163289929][bookmark: _Toc166272310]Maintenance on other Rel-18 work items
[116bis-R18-Others] – RAN1 Chair 
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Network Energy Savings
R1-2402152	Correction of Rel-18 NES cell DTX/DRX operations	Intel Corporation
R1-2402153	Discussion on maintenance issues on NES	Intel Corporation
R1-2402275	Draft CR on Correction of CSI Report Subconfiguration	Google
R1-2402409	Maintenance on Network Energy Savings for NR	Nokia, Nokia Shanghai Bell
R1-2402445	Remaining issues on network energy saving	Samsung
R1-2402446	Correction on power assumption for type 1 spatial domain adaptation	Samsung
R1-2402447	Correction on Cell DTX operation for CSI report	Samsung
R1-2402448	Correction on Cell DTX operation for CSI-RS reception and SRS transmission	Samsung
R1-2402636	Draft CR on Rel-18 NES with operation of Cell DtxDrx	Nokia, Nokia Shanghai Bell
R1-2402641	Draft CR on UE behavior on DCI 2-9 monitoring  for network energy saving	Xiaomi
R1-2402912	Correction on Cell DTX operation for PDSCH reception	Samsung
R1-2403033	Correction on CSI report with cell DTX	ZTE, Sanechips
R1-2403034	Correction on CSI report for NES	ZTE, Sanechips
R1-2403115	CSI-RS resource/port counting for NES	LG Electronics
R1-2403172	Impact of cell DRX operation on uplink DMRS bundling	Qualcomm Incorporated
R1-2403270	Draft CR for 38.214 on cell DTX/DRX	Ericsson
R1-2403288	Draft CR for 38.214 on spatial/power domain adaptation	Ericsson
R1-2403351	Correction on SRS transmission for cell DRX	Huawei, HiSilicon
R1-2403352	Correction on SR transmission for cell DRX	Huawei, HiSilicon

R1-2403475	FLS#1 for maintenance of SD-PD adaptation R18 NES	Moderator (Huawei)
From Tuesday session
R1-2403557	Corrections on RRC parameters for R18 NES spatial/power domain adaptation	Moderator (Huawei), Ericsson, Google, Nokia, NSB, ZTE, Sanechips, Samsung
Agreement
· The draftCR in R1-2403557 for TS 38.214 is endorsed for Rel-18.
Final CR (Rel-18, 38.214, Netw_Energy_NR-Core, CR0544, Cat F) is agreed in R1-2403605.


R1-2403604	FLS#2 for maintenance of SD-PD adaptation R18 NES	Moderator (Huawei)
Presented in Thursday session.
R1-2403561	Correction on CSI report dropping with cell DTX	Moderator (Huawei), ZTE, Sanechips, LG Electronics



R1-2403438	Summary of issues for Rel-18 NES enhancements on cell DTX/DRX mechanism	Moderator (Intel Corporation)
R1-2403439	Summary #1 of discussion for Rel-18 NES enhancements on cell DTX/DRX mechanism	Moderator (Intel Corporation)
From Tuesday session
Agreement
The following TP (TP #9-1) is agreed.
· Reasons for change: In some places, cell DTX active time is incorrectly used instead of cell DTX active period. There is inconsistency in how cell DRX related behavior is captured compared to how cell DTX related behavior is captured.
· Summary of change: Replace cell DTX active time with cell DTX active period to align with TS 38.321. Clarify the condition for omitting the impacted SRS transmissions during cell DRX non-active periods of a serving cell.
· Consequence if not approved: Confusing specification leading to inconsistent UE behavior.
---------------------------- Start of TP for TS 38.214 -----------------------------
5.2.2.1	Channel quality indicator (CQI) 
The CQI indices and their interpretations are given in Table 5.2.2.1-2 or Table 5.2.2.1-4 for reporting CQI based on QPSK, 16QAM and 64QAM. The CQI indices and their interpretations are given in Table 5.2.2.1-3 for reporting CQI based on QPSK, 16QAM, 64QAM and 256QAM. The CQI indices and their interpretations are given in Table 5.2.2.1-5 for reporting CQI based on QPSK, 16QAM, 64QAM, 256QAM and 1024 QAM.
Based on an unrestricted observation interval in time unless specified otherwise in this Clause, and an unrestricted observation interval in frequency, the UE shall derive for each CQI value reported in uplink slot n the highest CQI index which satisfies the following condition:
-	A single PDSCH transport block with a combination of modulation scheme, target code rate and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CSI reference resource, could be received with a transport block error probability not exceeding: 
-	0.1, if the higher layer parameter cqi-Table in CSI-ReportConfig configures 'table1' (corresponding to Table 5.2.2.1-2), or 'table2' (corresponding to Table 5.2.2.1-3), or if the higher layer parameter cqi-Table in CSI-ReportConfig configures 'table4-r17' (corresponding to Table 5.2.2.1-5), or
-	0.00001, if the higher layer parameter cqi-Table in CSI-ReportConfig configures 'table3' (corresponding to Table 5.2.2.1-4).
If the higher layer parameter timeRestrictionForChannelMeasurements is set to "notConfigured", the UE shall derive the channel measurements for computing CSI value reported in uplink slot n based on only the NZP CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting. 
If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, in cell DTX active time period of a serving cell if cell DTX is activated, occasion of NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting on the serving cell. 
If the higher layer parameter timeRestrictionForInterferenceMeasurements is set to "notConfigured", the UE shall derive the interference measurements for computing CSI value reported in uplink slot n based on only the CSI-IM and/or NZP CSI-RS for interference measurement no later than the CSI reference resource associated with the CSI resource setting. 
If the higher layer parameter timeRestrictionForInterferenceMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the interference measurements for computing the CSI value reported in uplink slot n based on the most recent, no later than the CSI reference resource, in cell DTX active time period of a serving cell if cell DTX is activated, occasion of CSI-IM and/or NZP CSI-RS for interference measurement (defined in [4, TS 38.211]) associated with the CSI resource setting on the serving cell. 
If the higher layer parameter cqi-BitsPerSubband in CSI-ReportConfig is not configured, for each sub-band index s, a 2-bit sub-band differential CQI is defined as:
1 -	Sub-band Offset level (s) = sub-band CQI index (s) - wideband CQI index.
The mapping from the 2-bit sub-band differential CQI values to the offset level is shown in Table 5.2.2.1-1
Table 5.2.2.1-1: Mapping sub-band differential CQI value to offset level
	Sub-band differential CQI value
	Offset level

	0
	0

	1
	1

	2
	≥ 2

	3
	≤-1



< Unchanged parts are omitted >
6.2.1	UE sounding procedure

The UE may be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet or SRS-PosResourceSet. For each SRS resource set configured by SRS-ResourceSet, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by UE capability [13, 38.306]. When SRS resource set is configured with the higher layer parameter SRS-PosResourceSet, a UE may be configured with K ≥1 SRS resources (higher layer parameter SRS-PosResource), where the maximum value of K is 16. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet. When the higher layer parameter usage is set to 'beamManagement', only one SRS resource in each of multiple SRS resource sets may be transmitted at a given time instant, but the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously. For a given CC, multiple SRS resources across multiple sets with usage "beamManagement" are not expected to be partially overlapped in time.
During non-active periods of cell DRX if cell DRX is activated for the serving cell, the UE configured with cell DRXis not expected to transmit the periodic SRS, or semi-persistent SRS for channel acquisition on the serving cell. SRS for positioning is not impacted by cell DRX operation.
For the SRS resource set(s) configured in srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage set to 'antennaSwitching' or 'beamManagement', the UE expects the same SRS resource set(s) with the same usage being configured in srs-ResourceSetToAddModList.
< Unchanged parts are omitted >
--------------------------------------- End of TP ----------------------------------
Final CR in:
R1-2403610	Correction of cell DTX/DRX operation terminology	Moderator (Intel Corporation), Ericsson
(Rel-18, 38.214, Netw_Energy_NR-Core, CR0545, Cat F) is agreed.


Agreement
The following TP is agreed.
· Reason for change: 
· In current specification, when SRS overlaps with PUCCH/PUSCH, SRS or PUCCH is dropped according to rules in clause 6.2.1 of TS 38.214. However, when cell DRX is configured, UE behavious is ambiguous whether to perform the current dropping rule first or perform the determination of PUCCH/PUSCH/SRS transmission within non-active periods of cell DRX first.
· To avoid the unnecessary dropping of A-SRS or SRS for positioning, and to minimize the specification changes and minimize the UE implementation impact, we proposed that a UE first performs determination of whether to transmit a PUCCH/PUSCH/SRS within non-active period of cell DRX and then applies dropping rule for resolving overlapping between SRS and PUCCH/PUSCH as in clause 6.2.1 of TS 38.214.
· Summary of change: Clarify that the UE shall first perform determination of whether to transmit a PUCCH/PUSCH/SRS within non-active period of cell DRX and then apply dropping rule for resolving overlapping between SRS and PUCCH/PUSCH as in clause 6.2.1 of TS 38.214.
· Consequences if not approved: UE behaviour is ambiguous whether to perform the current dropping rule first or perform the determination of PUCCH/PUSCH/SRS transmission within non-active periods of cell DRX first.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
6.2	UE reference signal (RS) procedure
6.2.1	UE sounding procedure

The UE may be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet or SRS-PosResourceSet. For each SRS resource set configured by SRS-ResourceSet, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by UE capability [13, 38.306]. When SRS resource set is configured with the higher layer parameter SRS-PosResourceSet, a UE may be configured with K ≥1 SRS resources (higher layer parameter SRS-PosResource), where the maximum value of K is 16. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet. When the higher layer parameter usage is set to 'beamManagement', only one SRS resource in each of multiple SRS resource sets may be transmitted at a given time instant, but the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously.
During non-active periods of cell DRX, the UE configured with cell DRX is not expected to transmit the periodic SRS, or semi-persistent SRS for channel acquisition. SRS for positioning is not impacted by cell DRX operation.
During non-active periods of cell DRX, the UE configured with cell DRX applies the procedures described in this clause after it determines PUSCH, SRS, and PUCCH transmission due to cell DRX operations according to clause 5.34.3 of [11, TS 38.321].
For the SRS resource set(s) configured in srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage set to 'antennaSwitching' or 'beamManagement', the UE expects the same SRS resource set(s) with the same usage being configured in srs-ResourceSetToAddModList.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Final CR in:
R1-2403611	Correction of SRS operation during cell DRX operation	Moderator (Intel Corporation), Huawei, HiSilicon
(Rel-18, 38.214, Netw_Energy_NR-Core, CR0546, Cat F) is agreed.


R1-2403440	Summary #2 of discussion for Rel-18 NES enhancements on cell DTX/DRX mechanism	Moderator (Intel Corporation)
From Thursday session
Agreement
The following TP is agreed.
· Reason for change: RAN1 has agreed that UE shall omit the transmission occasions in a CG bundle during the non-active periods of cell DRX. RAN1 has further agreed that repetition of PUCCH and SRS that overlap with non-active period of cell DRX would be omitted, and repetitions of SPS PDSCH that overlap with non-active period of cell DTX would be omitted.
	Agreement
UE transmits a subset of the repetitions in a CG bundle that do not overlap with the cell DRX non-active period.

Agreement
· UE transmit a subset of the repetitions of a PUCCH with SR and/or P/SP-CSI that do not overlap with the cell DRX non-active period.
· UE transmit a subset of the repetitions of a SRS that do not overlap with the cell DRX non-active period.
· Above does not apply for SRS for positioning
· UE receives a subset of the repetitions of a SPS PDSCH that do not overlap with the cell DTX non-active period.


The current specification has yet to capture the RAN1 agreements.
· Summary of change: Clarify that the UE shall omit transmission occasions in a CG bundle, repetition of PUCCH, and repetitions of SRS during the non-active periods of cell DRX. Clarify that the UE is not expected to receive repeated transmissions of SPS PDSCH during non-active periods of cell DTX.
· Consequence if not approved: The UE behaviour on during the non-active periods of cell DRX is ambiguous.
---------------------------- Start of Text Proposal 5 for TS 38.214 -----------------------------
5.1	UE procedure for receiving the physical downlink shared channel
< Unchanged parts are omitted >
The UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, G-RNTI for multicast or broadcast, MCCH-RNTI, multicast-MCCH-RNTI, G-CS-RNTI or CS-RNTI if another PDSCH in the same cell scheduled with RA-RNTI or MSGB-RNTI partially or fully overlap in time. 
If cell DTX is activated for the serving cell, the UE is not expected to decode a PDSCH scheduled without corresponding PDCCH transmission using SPS-Config that overlap in time with any non-active periods of cell DTX for the serving cell. 
< Unchanged parts are omitted >
6.1.2.1	Resource allocation in time domain
< Unchanged parts are omitted >
If a UE would transmit a PUSCH of PUSCH repetition Type A when AvailableSlotCounting is enabled and K>1 or a TB processing over multiple slots over  slots, and the UE does not transmit the PUSCH of a TB processing over multiple slots or the PUSCH repetition Type A in a slot from the  slots, according to Clause 9, Clause 11.1, Clause 11.2A, Clause 15, and Clause 17.2 of [6, TS 38.213], and clause 5.34.3 of [10, TS 38.321], the UE counts the slots in the number of  slots.
< Unchanged parts are omitted >
For PUSCH repetition Type A and TB processing over multiple slots, a PUSCH transmission in a slot of a multi-slot PUSCH transmission is omitted according to the conditions in Clause 9, Clause 11.1, Clause 11.2A, Clause 15, and Clause 17.2 of [6, TS 38.213], and clause 5.34.3 of [10, TS 38.321].
< Unchanged parts are omitted >
For PUSCH repetition Type B, after determining the invalid symbol(s) for PUSCH repetition type B transmission for each of the K nominal repetitions, the remaining symbols are considered as potentially valid symbols for PUSCH repetition Type B transmission. If the number of potentially valid symbols for PUSCH repetition type B transmission is greater than zero for a nominal repetition, the nominal repetition consists of one or more actual repetitions, where each actual repetition consists of a consecutive set of all potentially valid symbols that can be used for PUSCH repetition Type B transmission within a slot. An actual repetition with a single symbol is omitted except for the case of L=1. An actual repetition is omitted according to the conditions in Clause 9, Clause 11.1, Clause 11.2A, Clause 15, and Clause 17.2 of [6, TS 38.213], and clause 5.34.3 of [10, TS 38.321]. The UE shall repeat the TB across actual repetitions. The redundancy version to be applied on the nth actual repetition (with the counting including the actual repetitions that are omitted) is determined according to table 6.1.2.1-2, where N=1. 
For PUSCH repetition Type B, when a UE receives a DCI that schedules aperiodic CSI report(s) or activates semi-persistent CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of nominal repetitions is always assumed to be 1, regardless of the value of numberOfRepetitions. When the UE is scheduled to transmit a PUSCH repetition Type B with no transport block and with aperiodic or semi-persistent CSI report(s) by a 'CSI request' field on a DCI, the first nominal repetition is expected to be the same as the first actual repetition. For PUSCH repetition Type B carrying semi-persistent CSI report(s) without a corresponding PDCCH after being activated on PUSCH by a 'CSI request' field on a DCI, if the first nominal repetition is not the same as the first actual repetition, the first nominal repetition is omitted; otherwise, the first nominal repetition is omitted according to the conditions in Clause 9, Clause 11.1, Clause 11.2A, Clause 15, and Clause 17.2 of [6, TS 38.213], and clause 5.34.3 of [10, TS 38.321].
< Unchanged parts are omitted >
6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
< Unchanged parts are omitted >
A Type 1 or Type 2 PUSCH transmission with a configured grant in a slot is omitted according to the conditions in Clause 9, Clause 11.1, Clause 11.2A, Clause 15, and Clause 17.2 of [6, TS 38.213], and clause 5.34.3 of [10, TS 38.321].
< Unchanged parts are omitted >
6.1.2.3.3	Transport Block repetition for uplink transmissions of TB processing over multiple slots with a configured grant
< Unchanged parts are omitted >
For Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots, the UE shall transmit the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot. A Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots is omitted in a slot according to the conditions in clause 9, clause 11.1, clause 11.2A, Clause 15, and Clause 17.2 of [6, TS 38.213], and clause 5.34.3 of [10, TS 38.321].
< Unchanged parts are omitted >
6.2.1	UE sounding procedure

The UE may be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet or SRS-PosResourceSet. For each SRS resource set configured by SRS-ResourceSet, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by UE capability [13, 38.306]. When SRS resource set is configured with the higher layer parameter SRS-PosResourceSet, a UE may be configured with K ≥1 SRS resources (higher layer parameter SRS-PosResource), where the maximum value of K is 16. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet. When the higher layer parameter usage is set to 'beamManagement', only one SRS resource in each of multiple SRS resource sets may be transmitted at a given time instant, but the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously.
If cell DRX is activated for the serving cell, During non-active periods of cell DRX, the UE configured with cell DRX is not expected to transmit the periodic SRS, or semi-persistent SRS for channel acquisition that overlap in time with any non-active periods of cell DRX for the serving cell. SRS for positioning is not impacted by cell DRX operation.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Final CR in:
R1-2403735	Correction of CG bundle, SRS, and SPS PDSCH overlapping with cell DTX/DRX operation	Moderator (Intel Corporation), Intel Corporation, Qualcomm
(Rel-18, 38.214, Netw_Energy_NR-Core, CR0553, Cat F) is agreed.


Agreement
The following TP is agreed.
· Reasons for change: 
· RAN1 agreed to drop a subset of repetitions of PUCCH with SR and/or P/SP-CSI that overlap with the cell DRX non-active period. Similarly, it was agreed to drop a subset of the repetitions in CG PUSCH that overlap with the cell DRX non-active period:
	Agreement
· UE transmit a subset of the repetitions of a PUCCH with SR and/or P/SP-CSI that do not overlap with the cell DRX non-active period.

Agreement
· UE transmits a subset of the repetitions in a CG bundle that do not overlap with the cell DRX non-active period.


· If UE drops a PUCCH/PUSCH repetition overlapping with the non-active period of Cell DTX, the UE is not able to maintain power consistency and phase continuity across PUCCH transmissions or across PUSCH transmissions when the UE is configured with both cell DTX operation and DMRS bundling.
· Summary of change: Add PUCCH/PUSCH repetition dropping due to cell DRX operation as an event for UE to not maintain power consistency and phase continuity for PUCCH/PUSCH transmissions with DMRS bundling.
· Consequence if not approved: The UE behavior to support DMRS bundling for PUCCH/PUSCH is undefined when cell DRX operation is enabled.
---------------------------- Start of Text Proposal 3 for TS 38.214 -----------------------------
6.1.7	 UE procedure for determining time domain windows for bundling DM-RS
<unchanged text is omitted>
Events which cause power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or PUCCH transmissions of PUCCH repetition, within the nominal TDW, are:
-	A downlink slot or downlink reception or downlink monitoring based on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated for unpaired spectrum.
-	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, exceeds 13 symbols for normal cyclic prefix or exceeds 11 symbols for extended cyclic prefix.
-	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, does not exceed 13 symbols but other uplink transmissions are scheduled between the two consecutive PUSCH transmissions or the two consecutive PUCCH transmissions.
-	For PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B or TB processing over multiple slots, a dropping or cancellation of a PUSCH transmission according to clause 9, clause 11.1, and clause 11.2A of [6, TS 38.213] or due to cell DRX operation.
-	For PUCCH transmissions of PUCCH repetition, a dropping or cancellation of a PUCCH transmission according to clause 9, clause 9.2.6, and clause 11.1 of [6, TS 38.213] or due to cell DRX operation.
<unchanged text is omitted>
--------------------------------------- End of Text Proposal ----------------------------------


Final summary in R1-2403628.


R1-2403653	Session notes for 8.4 (Maintenance on other Rel-18 work items - Mobility Enhancement)	Ad-Hoc Chair (CMCC)
Friday decision: The session notes are endorsed and contents reflected below.

Mobility Enhancement
R1-2402059	Draft CR on consistency between SSB index and TCI state in LTM Cell Switch Command MAC CE	ZTE
R1-2402060	Discussion on consistency between SSB index and TCI state in LTM Cell Switch Command MAC CE	ZTE
R1-2402061	Draft CR on prioritizations for transmission power reductions in LTM	ZTE
R1-2402062	Draft CR on capturing CFRA triggered by LTM Cell Switch Command MAC CE	ZTE
R1-2402225	Draft CR on timing assumption between source and target cells for R18 LTM cell switch	vivo
R1-2402226	Discussion on LTM cell switch for target cell with multiple TAs	vivo
R1-2402302	Correction on Candidate Cell TCI state indication in TS 38.213	OPPO
R1-2402493	Correction on timing assumption between source and target cells for R18 LTM cell switch	CATT
R1-2402502	Draft CR on TS38.211 for LTM	Lenovo
R1-2402528	Correction on Further NR Mobility Enhancements	Langbo
R1-2402709	Draft CR on applying UE-measured TA after LTM Cell Switch Command MAC CE	ZTE
R1-2402710	Discussion on applying TCI state indicated in LTM Cell Switch Command MAC CE to a list of CCs	ZTE
R1-2402785	Correction on TA offset information for UE-based TA acquisition	Fujitsu
R1-2402821	Correction on timing difference for LTM	ASUSTeK
R1-2402983	Draft CR for 38.213 on candidate cell naming	Ericsson
R1-2402984	Draft CR for 38.213 on deactivation of candidate TCI states	Ericsson
R1-2402985	Draft CR for 38.213 on RACH procedure triggred by LTM cell switch	Ericsson
R1-2402986	Draft CR for 38.213 on signaling of TCI state in LTM cell switch command	Ericsson
R1-2402987	Draft CR for 38.213 on TCI state applied for CORESET 0	Ericsson
R1-2402988	Draft CR for 38.214 on CSI report priority	Ericsson
R1-2402989	Draft CR for 38.214 on QCL assumption after LTM cell switch command	Ericsson
R1-2402990	Draft CR for 38.214 on spCellInclusion	Ericsson
R1-2402991	Remaining issue on beam usage after LTM cell switch command	Panasonic
R1-2403009	Draft CR on L1/L2-triggered mobility procedures	ETRI
R1-2403010	Discussion on L1/L2-triggered mobility procedures	ETRI
R1-2403073	Draft CR for 38.213 on PRACH collision handling for LTM	Nokia
R1-2403074	Draft CR for 38.213 on prioritizations for transmission power reductions for LTM	Nokia
R1-2403222	Maintenance on Further NR Mobility Enhancements	NTT DOCOMO, INC.
R1-2403310	Draft CR for 38.213 for TCI state usage after RACH-based LTM	Panasonic
R1-2403331	Correction on supplementary uplink for LTM	Google
R1-2403334	Correction on CFRA triggered by cell switch command	Google
R1-2403337	Discussion on LTM TCI state application on target SCell	Huawei, HiSilicon
R1-2403347	Corrections to LTM TCI state application on target SCell in TS38.213	Huawei, HiSilicon
R1-2403348	Discussion on the power control after LTM cell switch and pathloss RS in LTM TCI state	Huawei, HiSilicon
R1-2403349	Corrections to the power control after LTM cell switch and Pathloss RS in LTM TCI state in TS38.213	Huawei, HiSilicon
R1-2403350	Corrections to CFRA triggered by cell switch command in TS38.213	Huawei, HiSilicon
R1-2403360	Corrections to UL/SUL indicator in DCI format 1_0 for LTM early RACH in TS38.212	Huawei, HiSilicon

R1-2403525	FL summary 1 of Maintenance on Further NR Mobility Enhancements	Moderator (Fujitsu)
From Monday session
Agreement
Adopt the following TP to section 7.5, TS38.213.
---------------Start of TP---------------
7.5	Prioritizations for transmission power reductions
For single cell operation with two uplink carriers or for operation with carrier aggregation or for operation with a candidate cell configured by LTM-Config, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells or on a candidate cell, if any, in a frequency range in a respective transmission occasion  would exceed , where  is the linear value of  in transmission occasion  as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS 38.101-2] for FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells or on a candidate cell, if any, in the frequency range is smaller than or equal to  for that frequency range in every symbol of transmission occasion . If the UE transmits SRS on multiple SRS resources according the XYZ [6, TS 38.214], the UE allocates power so that all REs of the SRS transmission have same power.
For the purpose of power allocation in this clause, if a UE is provided uci-MuxWithDiffPrio and the UE multiplexes HARQ-ACK information in a PUSCH, a priority index of the PUSCH is the larger of (a) the priority index of the PUSCH according to clause 9 and (b) the larger priority index of the HARQ-ACK information. When determining a total transmit power for serving cells or a candidate cell, if any, as described in Clause 21 in a frequency range in a symbol of transmission occasion , the UE does not include power for transmissions starting after the symbol of transmission occasion . The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot.
---------------End of TP---------------
Final CR in:
R1-2403684	Correction on prioritizations for transmission power reductions in LTM	Moderator (Fujitsu), ZTE, Nokia, Ericsson, Huawei, HiSilicon, vivo, Lenovo
(Rel-18, 38.213, NR_Mob_enh2-Core, CR0619, Cat F) is agreed.

Agreement
Adopt the following TP to section 10.1, TS38.213 in principle.
---------------Start of TP---------------
10.1	UE procedure for determining physical downlink control channel assignment 
-	else, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with 
-	the one or more DL RS configured by a TCI state, where the TCI state is indicated by a MAC CE activation command for the CORESET, if any, or
-	the one or more DL RS configured by a candidate TCI state, where the candidate TCI state is indicated by an LTM cell switch command that triggers a RACH-less or RACH-based LTM cell switch, if any, or
-	a SS/PBCH block the UE identified during a most recent random access procedure not initiated by a PDCCH order that triggers a contention-free random access procedure, if no MAC CE activation command indicating a TCI state for the CORESET is received after the most recent random access procedure, or a SS/PBCH block the UE identified during a most recent configured grant PUSCH transmission as described in clause 19.
---------------End of TP---------------
Final CR in:
R1-2403708	Correction on TCI state applied for CORESET 0 in LTM	Moderator (Fujitsu), ZTE, Nokia, Ericsson, Huawei, HiSilicon, vivo, Lenovo
(Rel-18, 38.213, NR_Mob_enh2-Core, CR0621, Cat F) is agreed.

Agreement
Adopt the following TP to section 5.1.5, TS38.214 in principle.
---------------Start of TP---------------
5.1.5	Antenna ports quasi co-location
After a UE receives an initial higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-State and before application of an indicated TCI state from the configured TCI states:
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH and the CSI-RS applying the indicated TCI state are quasi co-located with the reference signal(s) in the CandidateTCI-State indicated in the LTM cell switch command [10, 38.321] if applicable, otherwise 
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH and the CSI-RS applying the indicated TCI state are quasi co-located with the SS/PBCH block the UE identified during the initial access procedure.
After a UE receives an initial higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-State or ul-TCI-StateList with more than one TCI-UL-State and before application of an indicated TCI state from the configured TCI states:
-	The UE determines the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH, and for SRS applying the indicated TCI state, from the CandidateTCI-State or CandidateTCI-UL-State indicated in the LTM cell switch command [10, 38.321] if applicable, otherwise
-	The UE assumes that the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH, and for SRS applying the indicated TCI state, is the same as that for a PUSCH transmission scheduled by a RAR UL grant or a MsgA PUSCH transmission during the initial access procedure.
<unchanged parts omitted>
---------------End of TP---------------
Final CR in:
R1-2403709	Correction on QCL assumption after LTM cell switch command	Moderator (Fujitsu), ZTE, Nokia, Ericsson, Huawei, HiSilicon, vivo, Lenovo
(Rel-18, 38.214, NR_Mob_enh2-Core, CR0552, Cat F) is agreed.

Agreement
Adopt the following TP to section 21, TS38.213.
---------------Start of TP---------------
21	L1/L2-triggered mobility procedures
A UE can be provided configurations, by EarlyUlSyncConfig, for PRACH transmission parameters for each of the candidate cells. The UE can be triggered a PRACH transmission on a candidate cell by a PDCCH order that the UE receives on a serving cell and includes an indication of the candidate cell for the PRACH transmission [4, TS 38.212]. If the serving cell and the candidate cell operate in a same frequency range and the UE would have transmissions that overlap in time, or when a gap between a first or last symbol of a PRACH transmission to the candidate cell is less than 𝑁 symbols from a last or first symbol, respectively, of an UL transmission to the serving cell, where  is defined in Clause 8.1, the UE 
-	drops the transmissions on the serving cell when the UE does not support transmissions that overlap in time or are separated by less than the gap on the serving cell and the candidate cell and the UL transmission to the serving cell is other than a RACH Msg 1, Msg A, or Msg 3 transmission.
-	prioritizes power allocation to the PRACH transmission on the candidate cell in clause 7.5 when the UE supports transmissions that overlap in time or are separated by less than the gap, and a total UE transmit power in the frequency range would exceed 
---------------End of TP---------------
Final CR in:
R1-2403710	Correction on PRACH collision handling in LTM	Moderator (Fujitsu), ZTE, Nokia, Ericsson, Huawei, HiSilicon, vivo, Lenovo
(Rel-18, 38.213, NR_Mob_enh2-Core, CR0622, Cat F) is agreed.

Agreement
Adopt the following TP to section 7.3.1.2.1, TS38.212.
---------------Start of TP---------------
7.3.1.2.1	Format 1_0
If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
-	Random Access Preamble index - 6 bits according to ra-PreambleIndex in Clause 5.1.2 of [8, TS38.321]
-	UL/SUL indicator - 1 bit. 
· If the Cell indicator field is absent or the Cell indicator field indicates serving cell, if the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1;
· If the Cell indicator field indicates a candidate cell, if the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with ltm-EarlyUL-SyncConfigSUL in LTM-Candidate for the candidate cell, this field indicates which UL carrier in the candidate cell to transmit the PRACH according to Table 7.3.1.1.1-1; 
· otherwiseOtherwise, this field is reserved
---------------End of TP---------------
Final CR in:
R1-2403711	Correction on UL/SUL field in DCI format 1_0 in LTM	Moderator (Fujitsu), Google, ZTE, Nokia, Ericsson, Huawei, HiSilicon, vivo, Lenovo
(Rel-18, 38.212, NR_Mob_enh2-Core, CR0188, Cat F) is agreed.


R1-2403526	FL summary 2 of Maintenance on Further NR Mobility Enhancements	Moderator (Fujitsu)
From Wednesday session
Agreement
· Adopt the following TP to Section 8.1, TS38.213.
---------------Start of TP---------------
8.1	Random access preamble
Physical random access procedure for a UE is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order or LTM Cell Switch Command MAC CE in clause 6.1.3.75 [11, TS 38.321] for a cell. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission on the cell [4, TS 38.211]. 
-	A preamble index, a preamble SCS, , a corresponding RA-RNTI when applicable [11, TS 38.321], and a PRACH resource for the cell. 
-	A number of  preamble repetitions for the PRACH transmission if the UE would transmit the PRACH with repetitions. 
<Unchanged part is omitted>
For a PRACH transmission by a UE triggered by a PDCCH order or an LTM cell switch command MAC CE, the PRACH mask index field, if the value of the random access preamble index field is not zero, indicates the PRACH occasion for the PRACH transmission where the PRACH occasions are associated with the SS/PBCH block index indicated by the SS/PBCH block index field of the PDCCH order or the LTM cell switch command MAC CE and, if any, a cell indicator field indicates a cell for the PRACH transmission [5, TS 38.212]. If the UE is provided  by cellSpecificKoffset, the PRACH occasion is after slot  where  is the slot of the UL BWP for the PRACH transmission that overlaps with the end of the PDCCH order reception assuming , and  is the SCS configuration for the PRACH transmission. If the PDCCH reception for the PDCCH order includes two PDCCH candidates from two linked search space sets based on searchSpaceLinkingId, as described in clause 10.1, the last symbol of the PDCCH reception is the last symbol of the PDCCH candidate that ends later. The PDCCH reception includes the two PDCCH candidates also when the UE is not required to monitor one of the two PDCCH candidates as described in clauses 10 (except clause 10.4), 11.1, 11.1.1 and 17.2.
<Unchanged part is omitted>
---------------End of TP---------------
Final CR in:
R1-2403685	Correction on RACH procedure triggered by LTM cell switch	Moderator (Fujitsu), Google, ZTE, Nokia, Ericsson, Huawei, HiSilicon, vivo, Lenovo
(Rel-18, 38.213, NR_Mob_enh2-Core, CR0620, Cat F) is agreed.


R1-2403680	FL summary 3 of Maintenance on Further NR Mobility Enhancements	Moderator (Fujitsu)
From Thursday session
R1-2403682	draft LS on the identification of the power control parameters after LTM cell switch	Fujitsu
Agreement
· Draft LS in R1-2403682 is endorsed in principle by apply following changes:
Change
	In RAN1#116bis, an issue was discussed on how to the identification of the power control parameters associated with CandidateTCI-State/CandidateTCI-UL-State applied to the UL transmission after LTM cell switch till TCI-state/TCI-UL-State is indicated at the target cell. RAN1 considers that the following two approaches can be considered to solve this issue, but no consensus has been achieved:


to: 
In RAN1#116bis, an issue was discussed on how to acquire the identification of the power control parameters associated with CandidateTCI-State/CandidateTCI-UL-State applied to the UL transmission after LTM cell switch till TCI-state/TCI-UL-State is indicated at the target cell. RAN1 considers that the following two approaches can be considered to solve this issue, but no consensus has been achieved:

… and change 
	If approach 1 is taken, it would be necessary capture in RAN2 specifications the linkage between CandidateTCI-State/CandidateTCI-UL-State and TCI-state/TCI-UL-State for the same cell. The linkage has been agreed in RAN1#115 as following, although RAN1 could not agree to capture this in specifications::


to:
If approach 1 is taken, it would be necessary to capture in RAN2 specifications the linkage between CandidateTCI-State/CandidateTCI-UL-State and TCI-state/TCI-UL-State for the same cell. The linkage has been agreed in RAN1#115 as following, but it is not captured in RAN1 specificationsalthough RAN1 could not agree to capture this in specifications:

Final LS is approved in R1-2403683.

Conclusion
· For timing assumption between source and target cells described in clause 6.3.3.2 of TS38.211, the terminology “handover” includes LTM cell switch
· Note: The necessity of CR can be discussed in RAN1#117
Agreement for 38.213 editor
· Following TP is endorsed as alignment CR in principle for the 38.213.
---------------Start of TP---------------
21	L1/L2-triggered mobility procedures
*** Unchanged parts are omitted ***
If ltm-UE-MeasuredTA-ID of a candidate cell and ltm-UE-MeasuredTA-ID ltm-ServingCellUE-MeasuredTA-ID of the serving cell are provided to a UE and have same value, the UE estimates based on the UE implementation a timing advance to apply from a first transmission on the candidate cell that is after the reception of a cell switch command for the candidate cell when the condition defined in clause 5.18.35 of [11, TS 38.321] is satisfied.
*** Unchanged parts are omitted ***
---------------End of TP---------------

R1-2402822	Correction on LTM	ASUSTeK
Agreement for 38.213 editor
Draft CR in R1-2402822 is endorsed as alignment CR in principle for the 38.213.

Above two agreements are recommended to be incorporated into NR R18 alignment CRs for TS 38.213, please consider them in the next specification revision.

Final FL summary in R1-2403681.


R1-2403654	Session notes for 8.4 (Maintenance on other Rel-18 work items - Coverage Enhancement)	Ad-Hoc Chair (CMCC)
Friday decision: The session notes are endorsed and contents reflected below.

Coverage Enhancement
R1-2402224	Draft CR on correction on PRACH repetitions with less than N symbols gap	vivo
R1-2403007	Corrections for clarifications for time offset in preamble transmission in TS 38.213	ETRI
R1-2403008	Discussion for clarifications for time offset in preamble transmission in TS 38.213	ETRI
R1-2403154	Correction on total power ramp-up for multiple PRACH transmissions	Ericsson
R1-2403178	RO Group Determination for PRACH Repetitions	Qualcomm Incorporated
R1-2403325	Remaining issues on further NR coverage enhancements	Nokia, China Telecom
R1-2403340	Draft CR on Rel-18 PRACH repetition	Huawei, HiSilicon

R1-2403542	FL Summary #1 of maintenance on further NR coverage enhancements	Moderator (China Telecom)
From Tuesday session
Agreement for 38.213 editor
Adopt the following TP to Section 8.1, TS38.213 in principle.
---------------Start of TP---------------
8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE 
-	does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions
-	does not transmit PRACH and PUSCH/PUCCH/SRS when a first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot; for a PRACH transmission with  preamble repetitions, this applies to each preamble repetition
-	for a PRACH transmission with  preamble repetitions, if the UE does not indicate prach-Repetition capability-XYZ, the UE does not transmit a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than  symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot; otherwise, the UE transmits the first repetition of the PRACH and the second repetition of the PRACH
where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].
*** Unchanged parts are omitted ***
---------------End of TP---------------
R1-2403545	Draft CR on correction on PRACH repetitions with less than N symbols gap	Moderator (China Telecom), vivo, Samsung

Agreement for 38.213 editor
Adopt the following CR to Section 7.1.1, TS38.213 as alignment CR.
---------------Start of TP---------------
7.1.1	UE behaviour
*** Unchanged parts are omitted ***
If the UE receives a random access response message in response to a PRACH transmission or a MsgA transmission on active UL BWP  of carrier  of serving cell  as described in clause 8
-    , where  and
-     is a TPC command value indicated in a random access response grant of the random access response message corresponding to a PRACH transmission according to Type-1 random access procedure, or in a random access response grant of the random access response message corresponding to a MsgA transmission according to Type-2 random access procedure with RAR message(s) for fallbackRAR, on active UL BWP  of carrier  of serving cell , and 
-    [image: ] and  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers [11, TS 38.321] from the first to the last random access preamble for carrier  in the serving cell ,  is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for the first PUSCH transmission on active UL BWP of carrier  of serving cell , and  is the power adjustment of first PUSCH transmission on active UL BWP  of carrier  of serving cell .
*** Unchanged parts are omitted ***
---------------End of TP---------------
R1-2403549	Correction on total power ramp-up for multiple PRACH transmissions	Moderator (China Telecom), Ericsson, Samsung


Final summary in R1-2403730.


R1-2403658	Session notes for 8.4 (Maintenance on other Rel-18 work items - RedCap)	Ad-Hoc Chair (CMCC)
Friday decision: The session notes are endorsed and contents reflected below.

RedCap
R1-2402642	Discussion on 2-step RACH for eRedCap	Xiaomi
R1-2403177	Remaining issues for UE complexity reduction for eRedCap	Qualcomm Incorporated
R1-2403221	Maintenance on further UE complexity reduction for eRedCap	NTT DOCOMO, INC.
R1-2403328	Maintenance on Rel-18 eRedCap	Ericsson
R1-2403346	Draft CR on multicast transmissions for Rel-18 RedCap in inactive mode	Huawei, HiSilicon

R1-2403449	FL summary #1 for Rel-18 NR eRedCap maintenance	Moderator (Ericsson)
From Tuesday session
Agreement
· On top of earlier RAN1 agreement
· Additional early indication in MsgA PRACH is not supported.
· If MsgA PRACH early indication for Rel-17 RedCap UEs is configured, a Rel-18 eRedCap UE shall share the MsgA PRACH that is configured for Rel-17 RedCap UEs if the Rel-18 eRedCap UE performs 2-step RACH, 
from RAN1 point of view, above can be supported with fallback to 4-step Rel-17 RedCap RACH resources by assuming that gNB will apply eRedCap RAR timing relaxation for RedCap UE when needed.
· Send LS to RAN2 to inform the above agreement.


R1-2403450	FL summary #2 for Rel-18 NR eRedCap maintenance	Moderator (Ericsson)
From Thursday session
R1-2401948	LS on 2-step for eRedCap	RAN2, Ericsson
RAN1 response is necessary. Moderated by Johan (Ericsson).
R1-2403645	Draft Reply LS on 2-step RACH for eRedCap	Ericsson
Agreement
Draft LS R1-2403645 is endorsed in principle by removing “all cases of” from sentence “If this approach is acceptable from RAN2 point of view, this means that all cases of 2-step RA for eRedCap UEs can be handled using RedCap 2-step RA resources with fallback to RedCap 4-step RA resources.”
Final LS is approved in R1-2403646.

Agreement
For a UE with BB bandwidth reduction, for multicast MBS for inactive state specified in Rel-18, UE is not required to decode the PDSCH if the number of PRBs scheduled in DCI scrambled with G-RNTI or MCCH-RNTI is larger than 25/15 PRBs for 15/30 kHz SCS.

R1-2402055	Draft CR for Parameter Name Alignment for R18 RedCap UEs in TS 38.214	FUTUREWEI
Agreement for 38.214 editor
Editorial spec changes in R1-2402055 are agreeable and recommended to be incorporated into NR R18 alignment CR for TS 38.214, please consider them in the next specification revision.


Final summary in R1-2403647.


R1-2403655	Session notes for 8.4 (Maintenance on other Rel-18 work items – Network Controlled Repeater)	Ad-Hoc Chair (CMCC)
Friday decision: The session notes are endorsed and contents reflected below.

Network Controlled Repeater
R1-2402444	Draft CR on backhaul link beam determination after link recovery in C-link of an NCR	Samsung
R1-2403045	Maintenance on NR Network-Controlled Repeaters	CATT

R1-2403540	Summary#1 of maintenance issues on side control information and NCR behavior	Moderator (ZTE)
From Tuesday session
Conclusion
The existing spec works for FDD (the beam indication for access link applies for both uplink and downlink) without additional spec changes.


R1-2403661	Session notes for 8.4 (Maintenance on other Rel-18 work items - TEI)	Ad-Hoc Chair (CMCC)
Friday decision: The session notes are endorsed and contents reflected below.

TEI
R1-2402449	Remaining issues on multiplexing HARQ-ACK in a PUSCH with repetitions	Samsung
R1-2402450	Correction on multiplexing HARQ-ACK in a PUSCH with repetitions	Samsung
R1-2403401	Correction on multiplexing HARQ-ACK in a PUSCH with repetitions	Ericsson

R1-2403601	Summary of discussion on multiplexing HARQ-ACK in a PUSCH repetition	Moderator (Samsung)
No consensus to adopt any change.


R1-2403657	Session notes for 8.4 Maintenance on other Rel-18 work items - NR NTN	Ad-Hoc Chair (Huawei)
Friday decision: The session notes are endorsed and contents reflected below.

NR-NTN
R1-2402002	Discussion on RAN1 impact to support the RAN4 work on NTN above 10GHz	Huawei, HiSilicon
R1-2402214	Discussions of the LS on the system parameters for NTN above 10 GHz	vivo
R1-2402215	Discussions on correction on timing of first Msg3 repetition in NTN	vivo
R1-2402217	Draft CR on alignment on  parameter of PDCCH reception for scheduling initial PUSCH in NTN RACH-less handover	vivo
R1-2402310	Discussion on RAN4 LS for FR2 NTN	OPPO
R1-2402606	Discussion on RAN4 LS on the system parameters for NTN above 10 GHz	Ericsson
R1-2402618	Further discussion on LS on the system parameters for NTN above 10 GHz	ZTE
R1-2402717	Correction on CORESET monitoring regarding RACH less HO	ASUSTeK
R1-2403079	Further discussion on NR over NTN operation in frequency bands defined by FR2-NTN	Nokia, Nokia Shanghai Bell
R1-2403083	Feature lead summary 1 on FR2-NTN discussions	Moderator (Nokia)
R1-2403176	Application time of Cell DRX in NTN	Qualcomm Incorporated
R1-2403223	Discussion on FR2-NTN	NTT DOCOMO, INC.
R1-2403289	Discussion on RAN4 LS on FR2-NTN aspectshai	Sharp
R1-2403338	Discussion on measurement period requirements for UE location verification	Huawei, HiSilicon
R1-2403407	Draft CR for 38.213 on Introduction of FR2-NTN	Ericsson
R1-2403408	Draft CR for 38.214 on Introduction of FR2-NTN	Ericsson

R1-2403463	FL Summary #1: Maintenance on Rel-18 NR NTN	Moderator (Thales)
R1-2403464	FL Summary #2: Maintenance on Rel-18 NR NTN	Moderator (Thales)
From Tuesday session
Agreement
The TP below is endorsed for alignment correction for TS38.213 to align with TS 38.331:

	Reason for change:
	According to the latest draft TS38.331 v18.1.0 after RAN#103, the RRC parameter dg-beam in RACH-less HO has been replaced by ssb-Index. Correspondingly, in TS38.213 section 22.2, the description of PDCCH reception for scheduling initial PUSCH in NTN RACH-less handover should be updated.

	Summary of change:
	Replace dg-beam with ssb-Index to align with TS 38.331.

	Consequences if not approved:
	Inconsistent parameter names for the reference SSB used for determining the QCL assumption of PDCCH for scheduling initial PUSCH in NTN RACH-less handover between TS38.213 v18.2.0 and TS38.331 v18.1.0.


< Start of change request >
	22.2	Dynamic-grant PUSCH transmission
If ssb-Indexdg-beam is provided in RACH-LessHO, the UE may assume that the DM-RS antenna port associated with the PDCCH receptions for scheduling initial PUSCH transmission and the SS/PBCH block indicated by ssb-Indexdg-beam are quasi co-located with respect to average gain and quasi co-location 'typeA' or 'typeD' properties.


<End of change request>

R1-2403591	Correction on CORESET monitoring regarding RACH less HO	Moderator (Thales)
Agreement
The TP below is endorsed as editorial correction for the TS38.213 editor’s alignment CR.
	Reason for change:
	According to agreement in RAN2 #124 meeting below, the UE starts to monitor PDCCH according to the selected SSB from RACH-less HO configuration after initial UL transmission.
Agreements
1.	…
6.	If CG for initial UL transmission is configured, UE starts to monitor PDCCH according to existing DRX behaviour on the selected SSB from RACH-less HO configuration after initial UL transmission.
However, it’s not clear in current RAN1 spec on applying which QCL information for DMRS port to monitor CORESET after initial UL transmission for the following case.
For a CORESET with index 0, the UE is not provided with unified TCI state for the CORESET

	Summary of change:
	Specify UE’s monitoring behaviour according to the selected SSB from RACH-less HO configuration.

	Consequences if not approved:
	UE’s behaviour is not clear on applying which QCL information for DMRS port to monitor CORESET after initial UL transmission.


---------- Start of TP --------
[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc156237225][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged part omitted>
For a CORESET with index 0, 
[bookmark: _Hlk99980026]-	if the UE is provided TCI-State and followUnifiedTCI-State for the CORESET, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET and a DM-RS antenna port for PDSCH receptions scheduled by DCI formats provided by PDCCH receptions in the CORESET are quasi co-located with the reference signals provided by the indicated TCI-State [6, TS 38.214]
-	else if the UE is provided dl-OrJointTCI-StateList and is indicated a first TCI-State and a second TCI-State, and apply-IndicatedTCIState for the CORESET
-	if apply-IndicatedTCIState = 'first', the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the first TCI-State,
-	if apply-IndicatedTCIState = 'second', the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the second TCI-State,
-	if apply-IndicatedTCIState = 'both', the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the first and the second TCI-State.
-	else, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with 
-	the one or more DL RS configured by a TCI state, where the TCI state is indicated by a MAC CE activation command for the CORESET, if any, or
-	a SS/PBCH block the UE identified during a most recent random access procedure not initiated by a PDCCH order that triggers a contention-free random access procedure, if no MAC CE activation command indicating a TCI state for the CORESET is received after the most recent random access procedure, or a SS/PBCH block the UE identified during a most recent configured grant PUSCH transmission as described in clauses 19 or 22.1. 
<Unchanged part omitted>
---------- End of TP --------

R1-2403590	Draft CR on correction on timing of first Msg3 repetition in NTN	vivo	(rev of R1-2402216)
Comeback on Thursday – Thales (Mohamed)


R1-2403686	FL Summary #3: Maintenance on Rel-18 NR NTN	Moderator (Thales)
From Thursday session
R1-2403725	Draft CR on correction on timing of first Msg3 repetition	Moderator (Thales)	(rev of R1-2403687)
Agreement
· The draft CR in R1-2403725 is endorsed. 
Final CR in:
R1-2403754	CR on correction on timing of first Msg3 repetition	Moderator (Thales), vivo, Ericsson, Samsung
(Rel-18, 38.213, NR_NTN_enh-Core, CR0625, Cat F) is agreed.
MCC: Add CR#0625 to cover page before submission to RAN.

R1-2403688	Draft R on application time of Cell DRX in NTN	Moderator (Thales)
Conclusion
The proposal can be re-discussed at RAN1#117.


R1-2403084	Feature lead summary 2 on FR2-NTN discussions	Moderator (Nokia)
From Tuesday session
Conclusion
There is no consensus on any enhancements to the Common TA modelling for operation in FR2-NTN in Rel-18.

Conclusion
For FR2-NTN in Rel-18, RAN1 cannot reach consensus on additional actions related to N_TA for cases where a UE receives and applies updated information from SIB19.

R1-2403406	Draft CR for 38.211 on Introduction of FR2-NTN	Ericsson, Thales
Comeback on Thursday – Nokia (Frank)


R1-2403627	Feature lead summary 3 on FR2-NTN discussions	Moderator (Nokia)
From Thursday session
R1-2403739	Draft CR for 38.211 on Introduction of FR2-NTN	Ericsson, Thales, CATT, ESA, Eutelsat Group, Lockheed Martin, Inmarsat, Sharp	(revision of R1-2403406)
· for sourcing companies
· revision to row 230 of the table as follows:
	230
	A2/B2
	1
	0
	9,19,29,39
	20
	2
	3
	4


· remove the changes in the paragraph for the IAB-MT part of an IAB-node

R1-2403581	Draft CR for TS 38.211 for introduction of FR2-NTN	Moderator (Nokia), NTT DOCOMO, INC.

Friday session: Two camps stand. Hopefully the issue can be resolved in next meeting
[Post-116bis-R18-FR2-NTN] – Frank (Nokia)
Email discussion on FR2-NTN PRACH Table from April 23 until April 26
· focus on checking the technical correctness of two draft CRs to TS 38.211 in R1-2403739 and R1-2403581.

R1-2403582	Draft CR for TS 38.213 for introduction of FR2-NTN	Moderator (Nokia), NTT DOCOMO, INC.
R1-2403583 	Draft CR for TS 38.214 for introduction of FR2-NTN	Moderator (Nokia), NTT DOCOMO, INC.
R1-2403693	Draft CR for TS 38.214 for introduction of FR2-NTN	Moderator (Nokia), NTT DOCOMO, INC.
Conclusion
The draft CRs in R1-2403582 for TS 38.213 and R1-2403693 for TS 38.214 are technically endorsed with the following change to R1-2403693:
· [bookmark: _Hlk163740100]FR2-NTN	Frequency Range 2 for Non-terrestrial networks as defined in TS 38.101-5 [1521]
R1-2403693 is revised in R1-2403737 to reflect the above.


R1-2403656	Session notes for 8.4 Maintenance on other Rel-18 work items - IoT NTN	Ad-Hoc Chair (Huawei)
Friday decision: The session notes are endorsed and contents reflected below.

IoT-NTN
R1-2402311	Discussion on HARQ enhancement for IoT NTN	OPPO
R1-2402312	Draft CR on HARQ enhancement for IoT NTN	OPPO
R1-2402993	Maintenance on IoT NTN enhancements	Nokia, Nokia Shanghai Bell
R1-2403085	Maintenance on IoT NTN enhancements	Ericsson
R1-2403282	Maintenance on IoT NTN enhancements	Nordic Semiconductor ASA
R1-2403339	TP on successful GNSS reacquisition for IoT NTN	Huawei, HiSilicon

R1-2403421	Feature lead summary #1 of AI 8.4 maintenance of Release 18 IoT NTN	Moderator (MediaTek)
R1-2403720	Feature lead summary #2 of AI 8.4 maintenance of Release 18 IoT NTN	Moderator (MediaTek)
Conclusion
There is no consensus in RAN1 on alternatives for further enhancements in RAN1 specifications for  calculation-related enhancements after GNSS measurement in RRC connected state in Rel-18 IoT NTN as listed below.
· Alt A: Set  
· Alt B: Set   where  
· Alt C: The UE may consider TAT has expired and shall perform RACH
· Alt D: The UE performs RACH with  if “old position - new position > thr", otherwise UE sets 
Conclusion
There is no consensus in RAN1 on TP in R1-2402993.

Conclusion
There is no consensus in RAN1 on TP in R1-2403282.


Final summary in R1-2403738.


R1-2403660	Session notes for 8.4 Maintenance on other Rel-18 work items - MBS	Ad-Hoc Chair (Huawei)
Friday decision: The session notes are endorsed and contents reflected below.

MBS
R1-2402551	Draft CR on TDRA table of multicast PDSCH in RRC INACTIVE state	CMCC
R1-2403471	FL summary on R18 MBS maintenance	Moderator (CMCC)
Agreement
· The draft CR in R1-2402551 is endorsed for the TS38.214 editor’s alignment CR.


R1-2403659	Session notes for 8.4 Maintenance on other Rel-18 work items - Sidelink	Ad-Hoc Chair (Huawei)
Friday decision: The session notes are endorsed and contents reflected below.

Sidelink
R1-2402220	Clarification on DMRS symbol in 38.211	vivo
R1-2402221	Clarification on PSFCH prioritization in 38.213	vivo
R1-2402222	Clarification on PSFCH power control in 38.213	vivo
R1-2402303	Draft CR for correction on PSFCH power control	OPPO
R1-2402304	Draft CR for correction on PSSCH rate matching	OPPO
R1-2402306	Draft CR for correction on PSSCH preparation time for multiple PSFCH occasions	OPPO
R1-2402362	Correction on PSFCH power control of SL-U	CATT, CICTCI
R1-2402363	Correction on TRIV/FRIV resource indication of SL-U	CATT, CICTCI
R1-2402436	Draft CR for Correcting S-SSB Transmission in Non-Anchor RB Set in TS 38.213	Samsung
R1-2402437	Draft CR for Correcting Power on Common Interlace in PSFCH Power Control in TS 38.213	Samsung
R1-2402489	Discussion on guardband PRB handling	vivo
R1-2402733	Correction on determination of starting RB set for PSSCH	Sharp
R1-2402734	Correction on determination of PSFCH candidate resources	Sharp
R1-2402735	Correction on contiguous RB based resource allocation	Sharp
R1-2402754	Draft CR on PSFCH power control in TS 38.213	NEC
R1-2402778	Correction on PSFCH resource mapping for contiguous RB resource pool in TS 38.213	ZTE, Sanechips
R1-2402779	Correction on PSSCH transmission decode behaviour in TS 38.214	ZTE, Sanechips
R1-2402866	Draft Corrections on PSFCH Power Control for Sidelink on Unlicensed Spectrum	Apple
R1-2403155	Draft CR on SL-U TBS determination	Panasonic
R1-2403156	Maintenance of NR Sidelink unlicensed spectrum	Panasonic
R1-2403175	Draft CR for exclusion of PRBs in intra cell guardband based on LBT failure	Qualcomm Incorporated
R1-2403225	Draft CR on processing time in case of using the 2nd starting symbol for SL-U (38.213)	NTT DOCOMO, INC.
R1-2403226	Draft CR on processing time in case of using the 2nd starting symbol for SL-U (38.214)	NTT DOCOMO, INC.
R1-2403227	Draft CR on PSFCH prioritization for UE incapable of TX in multi-RB sets for SL-U	NTT DOCOMO, INC.
R1-2403290	Correction on OFDM symbol location for PSFCH transmission in SL-U	Sharp
R1-2403291	Correction on determination of PSFCH resources for a PSSCH	Sharp
R1-2403292	Correction on sidelink starting symbol index for indications of UL slots in PSBCH in SL-U	Sharp
R1-2403293	Correction on description of NnonSL slots in SL-U	Sharp
R1-2403356	Correction on PSFCH power control	Huawei, HiSilicon

R1-2402218	Clarification on COT sharing flag in 38.212	vivo
R1-2402219	Clarification on COT sharing flag in 37.213	vivo
R1-2402223	Clarification on CPE determination for PSCCH/PSSCH transmission on a resumed COT in 38.214	vivo
R1-2402305	Draft CR for correction on contention window adjustment	OPPO
R1-2402307	Discussion on CPE starting position for S-SSB in SL-U	OPPO
R1-2402308	Draft LS on CPE starting position for S-SSB in SL-U	OPPO
R1-2402309	Draft CR for correction on CPE starting position for PSCCH/PSSCH	OPPO
R1-2402360	Correction on the condition of multi-channel access procedures for SL transmissions	CATT, CICTCI
R1-2402361	Corrections on the description of SCI format 1-A	CATT, CICTCI
R1-2402434	Remaining Issues for NR Sidelink Evolution	Samsung
R1-2402435	Draft CR for Correcting the CP Extension for PSSCH/PSCCH in TS 38.214	Samsung
R1-2402438	Draft CR for Editorial Changes in TS 37.213 for Rel-18 SL	Samsung
R1-2402439	Draft CR for Editorial Changes in TS 38.211 for Rel-18 SL	Samsung
R1-2402440	Draft CR for Editorial Changes in TS 38.212 for Rel-18 SL	Samsung
R1-2402441	Draft CR for Editorial Changes in TS 38.213 for Rel-18 SL	Samsung
R1-2402442	Draft CR for Editorial Changes in TS 38.214 for Rel-18 SL	Samsung
R1-2402443	Draft CR for Editorial Changes in TS 38.215 for Rel-18 SL	Samsung
R1-2402490	Discussion on pre-emption/re-evaluation of MCSt	vivo
R1-2402643	Draft CR on CAPC condition for COT resuming for SL-U	Xiaomi
R1-2402644	Draft CR on CPE determination mechanism for SL-U	Xiaomi
R1-2402732	Discussion on the minimum time gap between any two selected resources of a TB	Sharp
R1-2402753	Draft CR on applicable RB set(s) for COT sharing in TS 37.213	NEC
R1-2402777	Correction on SL high layer parameters alignment in TS 38.211	ZTE, Sanechips
R1-2402780	Correction on parameter names for section 16.1 in TS 38.213	ZTE, Sanechips
R1-2402781	Correction on parameter names for section 8.1.2.1 in TS 38.214	ZTE, Sanechips
R1-2402782	Correction on resource selection window for mode2 sensing in TS 38.214	ZTE, Sanechips
R1-2402783	Editorial modification on SL channel access priority class in TS 37.213	ZTE, Sanechips
R1-2403173	Draft CR for description of Shared Channel Occupancy	Qualcomm Incorporated
R1-2403174	Draft CR for wording alignment involving channels and RB sets	Qualcomm Incorporated
R1-2403224	Draft CR on CAPC value for PSFCH+S-SSB for SL-U	NTT DOCOMO, INC.
R1-2403228	Maintenance of resource selection in MAC layer for SL-U	NTT DOCOMO, INC.
R1-2403294	Correction on Multi-channel access procedure for SL transmission in SL-U	Sharp
R1-2403295	Discussion on CPE determination for multiple TBs	Sharp
R1-2403296	Correction on CPE determination for no sensing result	Sharp
R1-2403297	Correction on CAPC determination for multi-channel access procedure for SL	Sharp
R1-2403345	Correction on restrictions of performing multi-channel access in TS 37.213	Huawei, HiSilicon
R1-2403357	Correction on RRC parameter names for Rel-18 sidelink in TS 38.212	Huawei, HiSilicon
R1-2403358	Correction on RRC parameter names for Rel-18 sidelink in TS 38.214	Huawei, HiSilicon
R1-2403368	Correction on Type 2A SL channel access for SL transmission over MCSt with multiple starting positions in a slot	WILUS

R1-2403454	FL summary #1 for AI 8.4: SL-U channel access mechanism	Moderator (OPPO)
From Monday session
Agreement
Adopt editorial correction TP#1 in Section 4.1.1 of R1-2403454 for TS 38.211 v18.2.0.

Agreement
Adopt editorial correction TP#2 in Section 4.2.1 of R1-2403454 for TS 38.212 v18.2.0

Agreement
Adopt editorial correction TP#3 in Section 4.3.1 of R1-2403454 for TS 38.213 v18.2.0

Agreement
Adopt editorial correction TP#5 in Section 4.5.1 of R1-2403454 for TS 37.213 v18.2.0
· Except all the changes with "channel(s) including" and "channels including the"

Agreement
Send an LS to RAN2 informing the following.
RAN1 has identified an issue that the current description of higher layer parameter sl-CPE-StartingPositionS-SSB indicates an inaccurate CPE starting position for S-SSB in SL-U. This is mainly because the GP symbol may not be the last physical OFDM symbol in a slot. Hence, the following change is needed.
	sl-CPE-StartingPositionS-SSB
Indicates the CPE starting position within the GP last symbol before the start of S-SSB transmission. The value is an index of the set of all candidate CPE starting positions specified in Table 5.3.1-3 of [16, TS 38.211] for Ci=1 and the corresponding SCS of the SL BWP.


Action to RAN2: RAN1 respectfully asks RAN2 to take the above information into account and update the description of corresponding higher layer parameter.

Comeback for draft LS, including how to write the part highlighted in yellow above (Kevin)
R1-2403578	LS on CPE starting position for S-SSB in SL-U	RAN1, OPPO
Thursday decision: The final LS in R1-2403578 is approved.

Conclusion
It is concluded that no spec change is needed for the issue of CPE determination for multiple TBs in R1-2403295.

Conclusion
It is concluded that no spec change is needed for the issue of no sensing result for CPE determination in R1-2403296.

Conclusion
It is concluded that no spec change is needed for the issue of COT sharing flag in R1-2402219.

Agreement
· Adopt TP#15 in Section 4.15.1 of R1-2403454 for TS 37.213 Clause 4.5.6.3.
Final CR in:
R1-2403579	Correction on restrictions of performing multi-channel access	Moderator (OPPO), CATT, CICTCI, Huawei, HiSilicon, Qualcomm
(Rel-18, 37.213, CR0055, Cat F) is agreed.

Agreement
· Adopt TP#16 in Section 4.16.1 of R1-2403454 for TS 37.213 Clause 4.5.
Final CR in:
R1-2403580	Correction on CAPC determination in multi-channel access procedure	Moderator (OPPO), Sharp, Huawei, HiSilicon
(Rel-18, 37.213, CR0056, Cat F) is agreed.


R1-2403455	FL summary #2 for AI 8.4: SL-U channel access mechanism	Moderator (OPPO)
R1-2403456	FL summary #3 for AI 8.4: SL-U channel access mechanism	Moderator (OPPO)
Final summary in R1-2403457.


R1-2403494	FL summary#1 for AI 8.4 SL-U physical channel design framework	Moderator (Huawei)
From Monday session
Agreement
· The TP below is endorsed for TS 38.214 section 8.6.
	Reason for change:
	In SL-U, one PSSCH resource can be associated with multiple candidate PSFCH resources. Hence, the starting reference point for UE PSSCH preparation time (i.e.,) in mode 1 resource allocation should be updated to the last candidate PSFCH occasion corresponding to the most recent PSSCH transmission.

	
	

	Summary of change:
	When sl-NumPSFCH-Occasions is (pre-)configured, the last candidate PSFCH occasion is used as the starting reference point for UE preparation time in mode 1 resource allocation.

	
	

	Consequences if not approved:
	A scheduled PSSCH transmission may occur before the PSFCH reception corresponding to the most recent PSSCH transmission, if this CR is not approved.


*** Start of change request ***
[bookmark: _Toc45810678][bookmark: _Toc162185042]8.6	UE PSSCH preparation procedure time
<omitted text>
For sidelink resource allocation mode 1, the UE does not expect that the first sidelink symbol in the sidelink allocation for a PSSCH for retransmission of a transport block and the associated PSCCH, including the DM-RS and the duplicated symbol as defined by the "Time resource assignment" field of the corresponding DCI for dynamic grant or for SL configured grant type 2, or by sl-TimeResourceCG-Type1 for configured grant type 1 starts earlier than at symbol  where  is defined as the next sidelink symbol with its CP starting  after the end of the last symbol of the PSFCH occasion corresponding to the most recent transmission of PSSCH for the same transport block if sl-NumPSFCH-Occasions is not (pre-)configured, or after the end of the last symbol of the last candidate PSFCH occasion corresponding to the most recent transmission of PSSCH for the same transport block if sl-NumPSFCH-Occasions is (pre-)configured, where  is defined in Clause 16.5 of [6, TS 38.213] and . Otherwise the UE may skip the retransmission of the PSSCH and the transmission of the corresponding PSCCH. 
*** End of change request ***
Final CR in:
R1-2403586	Correction on PSSCH preparation time for multiple PSFCH occasions	Moderator (Huawei), OPPO
Agreement
Final CR in R1-2403586 is endorsed (Rel-18, TS 38.214, CR0543, Cat F).


Agreement
Endorse the red updates in the following RAN1#114bis agreement, and inform RAN2 by LS to update their specification considering this updated agreement.
	Agreement
In "one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)", regarding "the minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool":
· Alt 2: Z = a’ + b, where
· For unlicensed operation, a’ is defined as: a’ is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the last corresponding PSFCH reception occasion determined by sl-MinTimeGapPSFCH, and sl-PSFCH-Period, and sl-candidatePSFCH-Occasions for the pool of resources; and
· b remains the same as legacy NR SL
· Note: the meaning of a and b in legacy NR SL is
· a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources
· b is the time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.



Comeback for draft LS (Mixiang)
R1-2403587	Draft LS on updating RAN1 agreement about minimum time gap Z	Huawei
Thursday decision: Draft LS in R1-2403587 is endorsed. Final LS is approved in R1-2403588.


Agreement
· Draft CR#4-6 in Section 4.1.14 of R1-2403494 is endorsed for TS 38.213.
Final CR in:
R1-2403585	Correction on PSFCH prioritization for UE incapable of TX in multi-RB sets for SL-U	Moderator (Huawei), NTT DOCOMO, INC
(Rel-18, TS 38.213, CR0613, Cat F) is agreed.


R1-2403495	FL summary#2 for AI 8.4 SL-U physical channel design framework	Moderator (Huawei)
From Thursday session
Agreement
· Draft CR#2-4 in Section 4.1.17 of R1-2403495 is endorsed for TS 38.213.
· Final CR (Rel-18, TS 38.213, CR0616, Cat F) is agreed in
R1-2403667	Correction on sidelink starting symbol index for indications of UL slots in PSBCH in SL-U	Moderator (Huawei), Sharp, vivo, Samsung

Agreement
· Draft CR#2-5 in Section 4.1.18 of R1-2403495 is endorsed for TS 38.214.
· Final CR (Rel-18, TS 38.214, CR0547, Cat F) is agreed in
R1-2403668	Correction on description of NnonSL slots in SL-U	Moderator (Huawei), Sharp, vivo, Samsung

Agreement
· Draft CR#4-7 in Section 4.1.15 of R1-2403495 is endorsed for TS 38.213.
· Final CR (Rel-18, TS 38.213, CR0617, Cat F) is agreed in
R1-2403672	Correction on OFDM symbol location for PSFCH transmission in SL-U	Moderator (Huawei),   Sharp, vivo, Samsung

Agreement
· Draft CR#3-2 in Section 4.1.6 of R1-2403495 is endorsed for TS 38.214.
· Final CR (Rel-18, TS 38.214, CR0549, Cat F) is agreed in
R1-2403670	Correction on determination of starting RB set for PSSCH	Moderator (Huawei), Sharp, vivo, OPPO, Samsung

Agreement
· Draft CR#4-9B in Section 4.1.23 of R1-2403495 is endorsed for TS 38.213.
· Final CR (Rel-18, TS 38.213, CR0618rev1, Cat F) is agreed in
R1-2403727	Correction on PSFCH Power Control	Moderator (Huawei), Samsung, CATT, CICTCI, NEC, vivo, OPPO, Apple	(rev of R1-2403673)

Agreement
· Draft CR#3-3 in Section 4.1.8 of R1-2403495 is endorsed for TS 38.214.
· Final CR (Rel-18, TS 38.214, CR0550, Cat F) is agreed in
R1-2403671	Correction on contiguous RB based resource allocation	Moderator (Huawei), Sharp, vivo, Samsung

Conclusion
Draft CR#4-4 in Section 4.1.7 of R1-2403495 is not pursued in Rel-18.

Agreement
· Draft CR#3-1 in Section 4.1.4 of R1-2403495 is endorsed for TS 38.214.
· Final CR (Rel-18, TS 38.214, CR0548, Cat F) is agreed in
R1-2403669	Correction on TRIV/FRIV resource indication of SL-U	Moderator (Huawei), CATT, CICTCI, vivo

Conclusion
Draft CR#4-1 in Section 4.1.2 of R1-2403496 is not pursued in Rel-18.
Note: After PSFCH prioritization procedure, if COT sharing condition in TS 37.213 Clause 4.5.3 is not satisfied, the UE cannot utilize the shared COT to transmit PSFCH.


R1-2403496	FL summary#3 for AI 8.4 SL-U physical channel design framework	Moderator (Huawei)

Final summary in R1-2403674.


From AI 5
R1-2401944	LS on IUC or DRX in co-channel co-existence	RAN2, xiaomi
RAN1 response is necessary. Moderated by Seungmin (LG Electronics).
R1-2403574	FL Summary #1 for AI 8.4: LS on IUC or DRX in co-channel co-existence	Moderator (LG Electronics)
R1-2403572	Draft Reply to LS on IUC or DRX in co-channel co-existence	Moderator (LG Electronics)
Decision: The draft reply LS is endorsed with the following changes:
Question-1: Is the SL IUC supported in co-channel co-existence?  
Answer-1: There has been no special handling for SL IUC with NR/LTE V2X co-channel co-existence in RAN1. From RAN1’s perspective, according to the current specification, SL IUC at NR SL module can be supported at least and can using use NR SL information in NR/LTE V2X co-channel co-existence. Note that RAN1 will not consider any specific optimization for SL IUC with NR/LTE V2X co-channel co-existence.

Question-2: Is the SL DRX supported in co-channel co-existence?
Answer-2: There has been no special handling for SL DRX with NR/LTE V2X co-channel co-existence in RAN1. From RAN1’s perspective, according to the current specification, SL DRX at NR SL module can be supported in NR/LTE V2X co-channel co-existence. Note that RAN1 will not consider any specific optimization for SL DRX with NR/LTE V2X co-channel co-existence.
Final LS is approved in R1-2403573.


Final summary in R1-2403575.
[bookmark: _Toc163289930][bookmark: _Toc166272311]UE Features
[116bis-R18-UE_features] – Hiroki (NTT DOCOMO)
Email discussion on Rel-18 UE features
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc

R1-2403703	Updated RAN1 UE features list for Rel-18 NR after RAN1 #116bis	Moderators (AT&T, NTT DOCOMO, INC.)
Decision from Friday session: The  updated list after RAN1#116bis in R1-2403703 is endorsed.

R1-2403704	Draft LS on updated Rel-18 RAN1 UE features lists for NR after RAN1#116bis	Moderators (AT&T, NTT DOCOMO, INC.)
Decision from Friday session: The draft LS to RAN2 (cc: RAN4) on the updated RAN1 UE features list for NR after RAN1#116bis is endorsed. Final LS is approved in R1-2403705.


R1-2403748	Session Notes of AI 8.5	Ad-Hoc Chair (NTT DOCOMO, INC.)
Friday decision: The session notes are endorsed and contents reflected below.

R1-2403747	Summary of discussion on UE features for MBS	Moderator (NTT DOCOMO, INC.)
[bookmark: _Toc163289931][bookmark: _Toc166272312]UE features for NR sidelink evolution
R1-2403700	Session Notes of AI 8.5.1	Ad-Hoc Chair (NTT DOCOMO, INC.)
Friday decision: The session notes (all agreements reached during RAN1#116bis) are endorsed.

R1-2402022	UE features for NR sidelink evolution	Huawei, HiSilicon
R1-2402227	Discussion on UE features for NR SL evoluation	vivo
R1-2402313	UE features list for Rel-18 NR sidelink evolution WI	OPPO, Huawei, HiSilicon, LG Electronics
R1-2402364	Remaining issues on UE features for NR sidelink evolution	CATT, CICTCI
R1-2402451	UE features for NR sidelink evolution	Samsung
R1-2402603	Remaining issues of NR sidelink evolution UE features	Nokia
R1-2402645	Maintenance on UE features for NR sidelink evolution	Xiaomi
R1-2402776	UE features for NR sidelink evolution	ZTE, Sanechips
R1-2402867	UE Features for Rel-18 NR Sidelink Evolution	Apple
R1-2403179	UE Features for Sidelink Evolution	Qualcomm Incorporated
R1-2403229	Discussion on UE features for NR SL evolution	NTT DOCOMO, INC.
R1-2403298	Discussion on UE features for Rel-18 NR sidelink evolution	Sharp

R1-2403430	Summary of discussion on UE features for NR sidelink evolution	Moderator (NTT DOCOMO, INC.)
This document presents the summary of discussions related to UE features for NR sidelink evolution during RAN1 #116bis.
Final summary in R1-2403614.
[bookmark: _Toc163289932][bookmark: _Toc166272313]UE features for other Rel-18 work items (Topics A)
Including UE features for MC enhancements, eRedCap, XR, CovEnh, dedicated spectrum less than 5MHz, eDSS, and endorsed TEI proposals.

R1-2403701	Session Notes of AI 8.5.2	Ad-Hoc Chair (NTT DOCOMO, INC.)
Friday decision: The session notes (all agreements reached during RAN1#116bis) are endorsed.

R1-2402007	UE features for other Rel-18 WIs (Topics A)	Huawei, HiSilicon
R1-2402164	Discussion on UE feature topics A	ZTE
R1-2402228	Discussion on UE features for NR multi-carrier enhancement	vivo
R1-2402314	Discussion on UE features for multi-carrier enhancement	OPPO
R1-2402452	UE features for other Rel-18 work items (Topic A)	Samsung
R1-2402592	Rel-18 UE features topics set A	Ericsson
R1-2402598	A joint proposal on UE features for NR support for dedicated spectrum less than 5 MHz for FR1 	Nokia, Ericsson, Huawei, Qualcomm
R1-2402604	Remaining issues of UE Features for Other Topics A (MCenh, eRedCap, NRenh, covEnh2, sub5MHz, eDSS, TEI)	Nokia
R1-2402646	Discussion on UE features for eRedCap	Xiaomi
R1-2403180	UE features for other Rel-18 work items (Topics A)	Qualcomm Incorporated
R1-2403230	Discussion on UE features for other Rel-18 work items (Topics A)	NTT DOCOMO, INC.

// MC enhancements
R1-2403431	Summary of discussion on UE features for MC enhancements	Moderator (NTT DOCOMO, INC.)
This document presents the summary of discussions related to UE features for NR_MC_enh during RAN1 #116bis.
Final summary in R1-2403694.


// eRedCap
R1-2403432	Summary of discussion on UE features for eRedCap	Moderator (NTT DOCOMO, INC.)
This document presents the summary of discussions related to UE features for NR_redcap_enh during RAN1 #116bis.
Final summary in R1-2403695.


// XR enh
R1-2403433	Summary of discussion on UE features for XR enhancements	Moderator (NTT DOCOMO, INC.)
This document presents the summary of discussions related to UE features for NR_XR_enh during RAN1 #116bis.
Final summary in R1-2403696.


// DSS enh
R1-2403434	Summary of discussion on UE features for eDSS	Moderator (NTT DOCOMO, INC.)
This document presents the summary of discussions related to UE features for NR_DSS_enh during RAN1 #116bis.
Final summary in R1-2403697.


// NR_FR1_lessthan_5MHz_BW
R1-2403435	Summary of discussion on UE features for dedicated spectrum less than 5MHz	Moderator (NTT DOCOMO, INC.)
This document presents the summary of discussions related to UE features for NR_FR1_lessthan_5MHz_BW during RAN1 #116bis.
Final summary in R1-2403698.


// TEI18
R1-2403436	Summary of discussion on UE features for TEIs	Moderator (NTT DOCOMO, INC.)
This document presents the summary of discussions related to UE features for NR TEI18 during RAN1 #116bis.
Final summary in R1-2403699.
[bookmark: _Toc163289933][bookmark: _Toc166272314]UE features for other Rel-18 work items (Topics B)
Including UE features for NR MIMO, expanded and improved NR positioning, NES, mobility enhancement, NCR, IoT-NTN, NR-NTN, and BWP without restriction. 

R1-2403702	Session Notes of AI 8.5.3	Ad-Hoc Chair (NTT DOCOMO, INC.)
Friday decision: The session notes (all agreements reached during RAN1#116bis) are endorsed.

R1-2402008	UE features for other Rel-18 WIs (Topics B)	Huawei, HiSilicon
R1-2402143	UE features for Rel-18 Work Items (Topics B)	Intel Corporation
R1-2402229	Discussion on UE features for Topic B	vivo
R1-2402315	UE features for other Rel-18 work items (Topics B)	OPPO
R1-2402365	Remaining issues on UE features for MIMO and Positioning	CATT
R1-2402453	UE features for other Rel-18 work items (Topic B)	Samsung
R1-2402552	Discussion on UE features for NR ATG	CMCC
R1-2402605	Remaining issues of UE Features for Other Topics B (MIMO, FePos, NES, MobEnh, NCR, IoT-NTN, NR-NTN, BWP_wor)	Nokia, Nokia Shanghai Bell
R1-2402647	Discussion on UE features for NR MIMO evolution	Xiaomi
R1-2402702	UE features for other Rel-18 work items (Topics B)	ZTE Corporation
R1-2403409	Views on UE features for other Rel-18 work items (Topics B)	Apple	(rev of R1-2402868)
R1-2402955	UE features for other Rel-18 work items (Topics B)	MediaTek
R1-2403116	Discussion on UE features for NES	LG Electronics
R1-2403181	UE features for other Rel-18 work items (Topics B)	Qualcomm Incorporated
R1-2403231	Discussion on UE features for other Rel-18 work items (Topics B)	NTT DOCOMO, INC.
R1-2403271	Rel-18 UE features topics set B	Ericsson

R1-2403571	Summary of UE features for other Rel-18 work items (Topics B)	Moderator (AT&T)
This document presents the summary of discussions related to UE features for NR MIMO, expanded and improved NR positioning, NES, mobility enhancement, NCR, IoT-NTN, NR-NTN, BWP without restriction and ATG  during RAN1 #116bis.
R1-2403615	Summary#2 of UE features for other Rel-18 work items (Topics B)	Moderator (AT&T)
Final summary in R1-2403763.
[bookmark: _Toc163289934][bookmark: _Toc166272315]Release 19
R1-2402648	Discussion on the CR drafting for ISAC and 7-24 GHz	Xiaomi, AT&T, Intel, ZTE, Samsung
R1-2403780	On the CR drafting for ISAC and 7-24 GHz	Xiaomi, AT&T, Intel, ZTE, Samsung
From Friday session
Agreement
The following principle for CR drafting for ISAC and 7-24 GHz channel modeling is endorsed.
· New functional inclusions and changes from ISAC and 7-24 GHz (i.e. near field and spatial non-stationarity) are suggested to be added to separate new (sub) sections.
· RAN1 may discuss further as needed if any other (sub)-section(s) would be amended, including the addition of separate new (sub) section(s), as part of the work for 7-24 GHz and ISAC.
· RAN1 will proceed with the two studies with the assumption that RAN1 will agree two separate CRs, one for each SI.
· Note: if certain function is not necessary, the related sub-section can be revisited later

· For the outcome of validation, whether to replace legacy parameters or include them as additional/alternative parameter set will be determined later when study has progressed further.
· 7-24 GHz SI may introduce new (sub)-sections for additional component under section 7.
· 7.6.X Modelling of near-field propagation
· 7.6.Y Modelling of spatial non-stationarity propagation
· New section 7.9 can be created for ISAC, with following sub-sections:
· 7.9.1 for scenarios
· 7.9.2 for functional components, at least the following would be considered
· object modeling including RCS aspects
· pathloss and LOS probability
· fast fading including 
· target channel, 
· Method to combine the target channel and background channel
· spatial consistency
· 7.9.3 for LLS
· 7.9.4 for calibration
[bookmark: _Toc163289935][bookmark: _Toc166272316]Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface
Please refer to RP-240774 for detailed scope of the WI.

R1-2403662	Session notes for 9.1 (AI/ML for NR Air Interface)	Ad-Hoc Chair (CMCC)
Friday decision: The session notes are endorsed and contents reflected below.

[116bis-R19-AI/ML] – Taesang (Qualcomm)
Email discussion on Rel-19 AI/ML
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc
[bookmark: _Toc163289936][bookmark: _Toc166272317]Specification support for beam management
R1-2402023	Discussion on AI/ML for beam management	Huawei, HiSilicon
R1-2402054	Discussion on specification support for AI/ML-based beam management	FUTUREWEI
R1-2402056	AI/ML for beam management	Ericsson
R1-2402094	Discussion on AIML for beam management	Spreadtrum Communications
R1-2402144	Specification support for AI/ML for beam management	Intel Corporation
R1-2402230	Specification support for beam management	vivo
R1-2402263	Discussion on specification support for AI/ML beam management	ZTE
R1-2402276	AI/ML based Beam Management	Google
R1-2402316	On specification for AI/ML-based beam management	OPPO
R1-2402366	Specification support for AI/ML-based beam management	CATT
R1-2402491	Discussion for supporting AI/ML based beam management	Samsung
R1-2402553	Discussion on specification support for beam management	CMCC
R1-2402609	Discussion on AI/ML for beam management	InterDigital, Inc.
R1-2402626	Discussion on specification support for beam management	Panasonic
R1-2402628	Discussions on AI/ML for beam management	LG Electronics
R1-2402649	Specification support for beam management	Xiaomi
R1-2402730	Discussions on AIML for beam management	New H3C Technologies Co., Ltd.
R1-2402756	Discussion on specification support for beam management	NEC
R1-2402786	Discussion on specification support on AI/ML for beam management	Fujitsu
R1-2402846	Specification support for AI-enabled beam management	NVIDIA
R1-2402869	On AI/ML for beam management	Apple
R1-2402918	AI/ML specification support for beam management	Lenovo
R1-2402939	Discussion on specification support for AI/ML-based beam management	MediaTek
R1-2402957	Discussions on AI/ML for beam management	Sony
R1-2402996	AI/ML for Beam Management	Nokia
R1-2403006	Specification support for AI/ML beam management	ITL
R1-2403011	Discussion on specification support for beam management	ETRI
R1-2403036	Discussion on AI/ML beam management	TCL
R1-2403041	Specification support for beam management	Fraunhofer HHI, Fraunhofer IIS
R1-2403051	Discussion on Specification Support for Beam Management	CEWiT
R1-2403131	Discussion on AI/ML based beam management	KT Corp.
R1-2403141	Specification support for beam management	KDDI Corporation
R1-2403157	Discussions on AI/ML for beam management	CAICT
R1-2403182	Specification support for AI-ML-based beam management	Qualcomm Incorporated
R1-2403232	Discussion on AI/ML for beam management	NTT DOCOMO, INC.
R1-2403299	Discussions on specification support for beam management	Sharp
R1-2403367	Discussions on Specification Support of AI/ML for Beam Management	Indian Institute of Tech (M), IIT Kanpur

R1-2403563	FL summary #0 for AI/ML in beam management	Moderator (Samsung)
R1-2403568	FL summary #1 for AI/ML in beam management	Moderator (Samsung)
From Tuesday session
Agreement
For UE-side AI/ML model inference, for BM-Case2, support to report inference results of N(N>=1, FFS on N) future time instance(s) in one report 
· wherein information of inference results of one time instance is as in one report for BM-Case 1.
· Note: overhead reduction is not precluded.
· FFS on details
Agreement
For network-sided AI/ML model for BM-Case1 and BM-Case2, 
· support using existing CSI framework for configuration of Set A as the starting point
· support using existing CSI framework for configuration of Set B as the starting point
· Note: Purpose, such as above "For NW-sided model, for BM-Case1 and BM-Case2" and "Set A" and "Set B", will not be specified in RAN 1 specifications
Agreement
For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, when applicable, further study the following options:
· Option A: Predicted RSRP.
· Option B: Predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement.
· Where the predicted RSRP is based on AI/ML output.
· Note: Support both Option A and Option B is not precluded.
Working Assumption
For report content of inference results for UE-sided model for BM-Case 2, the RSRP of predicted beam(s) in the report of inference results, is the predicted RSRP, where the predicted RSRP is based on AI/ML output.


R1-2403569	FL summary #2 for AI/ML in beam management	Moderator (Samsung)
Presented in Wednesday session

R1-2403570	FL summary #3 for AI/ML in beam management	Moderator (Samsung)
From Thursday session
Agreement
For UE-sided model at least for BM Case-1, CSI-ReportConfig is used for the configuration of inference results reporting
· FFS on the details in the CSI-ReportConfig, at least considering:
· Alt 1: one CSI-ResourceConfigId is configured for Set B
· FFS: how UE can determine the information about set A
· Alt 2: one CSI-ResourceConfigId is configured for both Set A and Set B
· FFS: How to configure resource set(s) for Set A and Set B in CSI-ResourceConfig
· Alt 3: two CSI-ResourceConfigId s are configured for Set A and Set B separately
· Alt 4: one CSI-ResourceConfigId is configured for Set B, Set A is configured using separate resource set(s) other than that represented by CSI-ResourceConfigId 
· FFS: how to configure/indicate separate resource set(s) for Set A
· Note: separate CSI-ReportConfig for Set A and Set B are not precluded.
· Note: Not perform measurement for Set A and only perform measurement for Set B subject to the CSI-ReportConfig
· FFS on the association between Set A and Set B with or without additional IE
· Other necessary configuration are not precluded. 


R1-2403755 	FL summary #4 for AI/ML in beam management	Moderator (Samsung)
From Friday session
Agreement
Further study, for the consistency of NW-side additional condition across training and inference for UE-sided model for BM-Case 1 and BM Case 2, where the NW-side additional condition may at least impact UE assumption on beams of Set A/Set B:
· Opt1: Based on associated ID (Referring to AI 9.1.3.3)
· FFS on what can be assumed by UE with the same associated ID across training and inference
· FFS on how associated ID is introduced, e.g., within CSI framework, or outside of CSI framework
· Opt 2: Performance monitoring based
· FFS details  
· Other options are not precluded.

Final summary in R1-2403756.
[bookmark: _Toc163289937][bookmark: _Toc166272318]Specification support for positioning accuracy enhancement
R1-2401984	AI/ML for Positioning Accuracy Enhancement	Ericsson Inc.
R1-2402024	Discussion on  AI/ML for positioning accuracy enhancement	Huawei, HiSilicon
R1-2402039	AI/ML positioning accuracy enhancement	Fraunhofer IIS, Fraunhofer HHI
R1-2402145	Specification support for AI/ML for positioning accuracy enhancement	Intel Corporation
R1-2402231	Specification support for positioning accuracy enhancement	vivo
R1-2402264	Discussion on specification support for AI/ML positioning accuracy enhancement	ZTE, Pengcheng laboratory
R1-2402277	AI/ML based Positioning	Google
R1-2402317	On specification for AI/ML-based positioning accuracy enhancements	OPPO
R1-2402367	Specification support for AI/ML-based positioning accuracy enhancement	CATT, CICTCI
R1-2402492	Discussion for supporting AI/ML based positioning accuracy enhancement	Samsung
R1-2402554	Discussion on specification support for positioning accuracy enhancement	CMCC
R1-2402650	Discussion on AI/ML-based positioning accuracy enhancement	Xiaomi
R1-2402764	Discussion on specification support for AI/ML based positioning accuracy enhancement	NEC
R1-2402787	Discussion on specification support for AI/ML positioning accuracy enhancement	Fujitsu
R1-2402799	Design for AI/ML based positioning	MediaTek Korea Inc.
R1-2402847	Specification support for AI-enabled positioning	NVIDIA
R1-2402870	On AI/ML for Positioning Accuracy Enhancement	Apple
R1-2402913	Discussion on support for AIML positioning	InterDigital, Inc.
R1-2402919	Specification impacts for Enhanced Positioning	Lenovo
R1-2402958	Discussion on supporting AI/ML for positioning	Sony
R1-2402997	AI/ML for Positioning Accuracy Enhancement	Nokia
R1-2403012	Discussion on specification support for positioning accuracy enhancement	ETRI
R1-2403035	Discussion on specification support for positioning accuracy enhancement	TCL
R1-2403052	Discussion on specification support for AI/ML Positioning Accuracy enhancement	CEWiT
R1-2403183	Specification support for AI-ML-based positioning accuracy enhancement	Qualcomm Incorporated
R1-2403233	Discussion on AI/ML for positioning accuracy enhancement	NTT DOCOMO, INC.
R1-2403300	Discussions on specification support for AI/ML based positioning accuracy enhancements	Sharp

R1-2403458	Summary #1 of specification support for positioning accuracy enhancement	Moderator (Ericsson)
From Monday session
Agreement
For AI/ML based positioning Case 3b, for gNB channel measurements reported to LMF, the timing information is represented relative to the existing UL RTOA reference time T0+tSRS as defined in TS 38.215. 
FFS: whether it is applicable when Case 3b is used to support multi-RTT.


R1-2403459	Summary #2 of specification support for positioning accuracy enhancement	Moderator (Ericsson)
R1-2403460	Summary #3 of specification support for positioning accuracy enhancement	Moderator (Ericsson)
From Tuesday session
Conclusion
· It is out of RAN1 scope to decide whether/how synthetic data (i.e., not direct physical data) and related entities are used in AI/ML based positioning. In RAN1 discussion, data (e.g., measurement data, label data) refer to physical data, not synthetic data.

Working Assumption
For training data generation of AI/ML based positioning Case 1, the measurement and its related data (e.g., timestamp) are generated by PRU and/or Non-PRU UE.

Agreement
For training data generation of AI/ML based positioning Case 3a and 3b, the measurement and its related data (e.g., timestamp) are generated by TRP/gNB.

Agreement
For training data collection of AI/ML based positioning, the collected data sample can include the following components:
Part A:
· channel measurement 
· quality indicator of channel measurement
· time stamp of channel measurement
Part B:
· ground truth label (or its approximation)
· quality indicator of label
· time stamp of label
Note: "Part A" and "Part B" terminologies are only for RAN1 discussion purpose, and may not be used in specification. 
Note: contents in Part A and Part B may or may not be generated by different entities.
Note: Part A and/or Part B, and their contents may or may not apply for each case
FFS: detailed definition of channel measurement


R1-2403461	Summary #4 of specification support for positioning accuracy enhancement	Moderator (Ericsson)
R1-2403462	Summary #5 of specification support for positioning accuracy enhancement	Moderator (Ericsson)
From Thursday session
Working Assumption
For training data generation of AI/ML based positioning Case 2a and 2b, the channel measurement and its related data (e.g., time stamp) are generated by PRU and/or non-PRU UE.

Working Assumption
For training data generation of AI/ML based positioning Case 1, the label and its related data (e.g., time stamp) can be generated by: 
· PRU
· Non-PRU UE with estimated location
· LMF 
Note: transfer of the label and its related data is out of RAN1 scope.

Working Assumption
For training data generation of AI/ML based positioning Case 2a, the label and its related data (e.g., time stamp) can be generated by: 
· PRU
· Non-PRU UE with estimated location
· LMF 
Note: transfer of the label and its related data is out of RAN1 scope.

Working Assumption
For training data generation of AI/ML based positioning Case 2b, the label and its related data (e.g., time stamp) can be generated by: 
· PRU 
· Non-PRU UE with estimated location
· LMF
Note: transfer of label and its related data is out of RAN1 scope.

Working Assumption
For training data generation of AI/ML based positioning Case 3b, the label and its related data (e.g., time stamp) can be generated by:
· PRU
· FFS: Non-PRU UE with estimated location
· LMF
Note: transfer of label and its related data is out of RAN1 scope.

Agreement
For training data generation of AI/ML based positioning Case 3a, the label and its related data (e.g., time stamp) can be generated by at least:
· LMF 
Note: transfer of label and its related data is out of RAN1 scope. 
Note: whether other network entities can generate label for Case 3a is out of RAN1 scope. 


R1-2403740	Summary #6 of specification support for positioning accuracy enhancement	Moderator (Ericsson)
From Friday session
Agreement
For AI/ML positioning Case 3a, for model performance monitoring metric calculation in label-based model monitoring, study the feasibility of the following options. To provide information on how to generate information on ground truth label for each option.
· Option A. NG-RAN node performs monitoring metric calculation for its own model.
· Option B. LMF performs monitoring metric calculation for the model located at the NG-RAN node.
Note: Final selection of Option A and Option B is out of RAN1 scope, but RAN1 can make recommendation about the option(s), and potential support of Option A and/or Option B is pending RAN3 confirmation.
Note: Exact method to perform the monitoring metric calculation is up to implementation

Agreement
For model performance monitoring of AI/ML positioning Case 1, for model performance monitoring metric calculation in label-based model monitoring, study the feasibility, benefits, and potential specification impact of the following options with regard to how to generate information on ground truth label: 
· Option A. The target UE side performs monitoring metric calculation. 
· Option A-1. At least information on ground truth label of the target UE is generated by LMF and provided to the target UE. 
· In one example, target UE and/or gNB sends measurement (e.g., legacy measurement) to LMF so that LMF can derive the information on ground truth label.
· Option A-2. At least position calculation assistance data (e.g., existing information for UE-based positioning method) is provided from LMF to the target UE.
· Option A-3. Reuse Rel-18 assistance data transfer framework from LMF to the target UE, where the PRU measurement (e.g., legacy measurement) and the corresponding PRU location are sent via LMF to the target UE. 
· Option A-4. PRU measurement (and the corresponding PRU location if not already known at the UE-side) are sent from PRU to the target UE side (e.g., target UE, OTT server). 
· Note: Option A-4 can be realized by implementation in a manner transparent to specification if the PRU sends information to the target UE side in a proprietary method.
· Option B. The LMF performs monitoring metric calculation.
· Option B-1. at least inference result (i.e., the model output corresponding to target UE’s channel measurement) of the target UE is sent by the target UE to LMF. 
· Option B-2. PRU’s channel measurement is sent via LMF to the target UE, and the inference result (i.e., the model output corresponding to PRU’s channel measurement) is sent by the target UE to LMF.
Note: exact method to perform the monitoring metric calculation is up to implementation. 
Note: Other options are not precluded.


Final summary in R1-2403741.
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R1-2403481	Summary #1 of CSI prediction	Moderator (LG Electronics)
From Tuesday session
Agreement
· For the AI/ML based CSI prediction, adopt following assumptions as a baseline for evaluation purpose
· UE speed: 30km/h, 60km/h
· Others can be additionally submitted, e.g., 10km/h, 120km/h
· Observation window (number/distance): 5/5ms,10/5ms
· Others can be additionally submitted, e.g., 4/5ms, 15/5ms 
· Prediction window (number/distance between prediction instances/distance from the last observation instance to the 1st prediction instance):  1/5ms/5ms, 4/5ms/5ms
· Others can be additionally submitted, e.g., 2/5ms/5ms, 3/5ms/5ms, 1/5ms/10ms
· For other assumptions, reuse Rel-18 baseline 

Agreement
· For the AI/ML based CSI prediction, for CSI report, adopt following as a baseline for evaluation purpose
· N4 value: 1, 4
· Others can be additionally submitted, e.g., 2, 8
· paramCombination-Doppler-r18: 6,7 or paramCombination -r16 = 5,6 (for Benchmark 1)
· Others can be additionally submitted. 
· Note: The same selected parameter combination shall be applied for benchmarks.
· CSI report periodicity: 5ms, 20ms (encouraged)
· Others can be additionally submitted, e.g., 10ms

Conclusion
Consider error modelling in TR36.897 Table A.1-2 as a baseline if channel estimation error is modeled.
· Other modelling is not precluded, and companies should report how to model channel estimation error if other modelling is considered.
Conclusion
If phase discontinuity is modeled, it is modelled as a uniform distribution between  within a time window of, where =40 degrees and =20ms can be a baseline.
· Other modelling is not precluded, and companies should report how to model phase discontinuity if other modelling is considered, and additional , if adopted.

R1-2403482	Summary #2 of CSI prediction	Moderator (LG Electronics)
R1-2403483	Summary #3 of CSI prediction	Moderator (LG Electronics)
From Thursday session
Conclusion
For the phase discontinuity modelling, it is clarified that
· A fixed phase for all CSI-RS observations within the time window, and another fixed phase for the next time window. The phases are according to uniform distribution.

Conclusion
· For evaluation of the UE-sided model based CSI prediction, UE distribution of (80% indoor, 20% outdoor) can be optionally simulated.
Note: Indoor speed is 3 km/h, outdoor speed is chosen from the following options: 30 km/h, 60 km/h. Assumption on O2I car penetration loss and spatial consistency follow the Rel-18 AI/ML based CSI prediction

Agreement
For the results template used to collect evaluation results for UE -sided model based CSI prediction, adopt Table 6 used in Rel-18 as starting point with the following addition:
· Assumption
· UE distribution (Baseline: 100% outdoor, Optional: 80% indoor, 20% outdoor)
· Whether/how channel estimation error is modelled 
· Whether/how phase discontinuity is modelled 
· Methods used to handle the phase discontinuity (if applied)
· Benchmark 2
· FLOPs/M 
· Details of complexity calculation, e.g., complexity of prediction and complexity of filter update

Agreement
For the results template used to collect evaluation results for UE-sided model based CSI prediction using localized models, adopt Table 6 used in Rel-18 as starting point, capturing the generalized model result and the localized model result as separate columns, with the following additions for the localized model:
· Dataset description
· Local region modelling: e.g., Option 1 or Option 2, and further details
· Temporal modelling: e.g., how temporal variation is modelled in train and test sets
· Dataset description for generalized model
Agreement
For the UE-sided model based CSI prediction, for optional evaluation using AP CSI-RS, consider following assumption on observation window (number/distance)
· Observation window: 12/2ms, 8/2ms, 4/2ms
· Others can be additionally submitted
Agreement
For AI/ML based CSI prediction, at least for inference, legacy CSI-RS configuration can be a starting point. Further study on whether there is a need for specification enhancement. 

Agreement
At least for inference, for UE-sided model based CSI prediction, legacy feedback mechanism using codebook type set to “typeII-Doppler-r18” is a starting point of discussion. Study the necessity and potential specification impacts including at least following aspects:
· CSI processing criteria and timeline
Agreement
For performance monitoring for functionality-based LCM, further study on details of type 1,2 and 3, e.g., potential specification impact, pros/cons aspects. 
· To clarify the boundary between type 1 and type 3
· To clarify definition of monitoring output and performance metric


Final summary in R1-2403484.
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R1-2403500	Summary#1 of Additional study on AI/ML for NR air interface: CSI compression	Moderator (Qualcomm)
From Monday session
Agreement
For the results template used to collect evaluation results for temporal domain compression Case 1/2/5, adopt Table 1 used in Rel-18 as starting point with the following additions:
· Temporal domain CSI setting
· CSI feedback periodicity
· CSI-RS periodicity 
· Description of model input/output and Case
· Compression case, e.g., Case 1/2/5
· Usage of historical CSI at UE/NW side (e.g., number / time distance, eigen-vectors / raw channels, etc)
· Methods to handle UCI loss (if applicable), e.g., CSI buffer reset, CSI retransmission, etc.
· Methods to handle rank adaptation (if applicable)
· UE distribution (Option 1 or Option 2) and UE speed
· CSI feedback overhead rate: X/Y/Z bits per normalized time unit
· Normalized time unit = 5ms and adopt same X/Y/Z values as in Table 1 of Rel-18
· Benchmark scheme
· Rel-16 eT2 and compression Case 0 (i.e., Rel-18 AI/ML based CSI compression)
· Whether/how spatial consistency is modelled
· Whether/how UCI loss is modelled
· The same UCI loss model shall be applied to the benchmark for fair comparison. 
· Whether/how rank adaptation is modelled
· Modelling of channel estimation error
· Whether/how phase discontinuity is modelled (if applicable) 

Agreement
For the results template used to collect evaluation results for temporal domain prediction and compression Case 3/4, adopt Table 1 used in Rel-18 as starting point with the following additions:
· Temporal domain CSI setting
· CSI feedback periodicity
· CSI-RS periodicity 
· Description of model input/output and use case
· Compression case, e.g., case 3 / 4
· Observation window (usage of historical CSI at UE/NW side, e.g., number / time distance, eigen-vectors / raw channels, etc)
· Prediction window (e.g., time distance between 1st prediction instance and last observation instance, number / time distance of predicted CSI)
· Methods to handle UCI loss (if applicable)
· UE distribution (Option 1 or Option 2) and UE speed
· CSI feedback overhead rate: X/Y/Z bits per normalized time unit
· Normalized time unit = 5ms and adopt same X/Y/Z values as in Table 1 of Rel-18
· SGCS values before (if applicable) and after compression
· Assumption on the prediction of future CSI 
· Separate step or jointly with compression
· If separate, description of the AI or non-AI prediction algorithms: ideal prediction, AI-based prediction, non-AI-based prediction (e.g., nearest historical CSI and its location, learning window size / time correlation matrix size for auto-regression based prediction),
· Note: the same prediction algorithm to be used for the benchmark scheme.
· Benchmark schemes
· Description of feedback schemes, i.e., Rel-18 doppler eT2
· Whether/how spatial consistency is modelled
· Whether/how UCI loss is modelled
· The same UCI loss model shall be applied to the benchmark for fair comparison. 
· Modelling of channel estimation error
· Whether/how phase discontinuity is modelled (if applicable) Modelling of phase discontinuity

Conclusion (from Friday session)
For multi-vendor results table, adopt Rel-18 Table 4 for joint training and Rel-18 Table 5 for separate training as starting point, with the same additions of above 2 agreements.


R1-2403501	Summary#2 of Additional study on AI/ML for NR air interface: CSI compression	Moderator (Qualcomm)
From Tuesday session
Agreement
· For Option 3, further define the two sub-options:
· 3a: Parameters received at the UE or UE-side goes through offline engineering at the UE-side (e.g., UE-side OTT server), e.g., potential re-training, re-development of a different model, and/or offline testing.
· 3b: Parameters received at the UE are directly used for inference at the UE without offline engineering, potentially with on-device operations.
· For Option 5, further define the two sub-options:
· 5a: Model received at the UE or UE-side goes through offline engineering at the UE-side (e.g., UE-side OTT server), e.g., potential re-training, re-development of a different model, and/or offline testing.
· 5b: Model received at the UE are directly used for inference at the UE without offline engineering, potentially with on-device operations.
· For Option 4, it is clarified that:
· Dataset received at the UE or UE-side goes through offline engineering at the UE- side (e.g., UE-side OTT server), e.g., model training or offline testing.
· Note: The descriptions under each option are only for the purpose of simplified discussion and do not mean deprioritizing any other flavours (such as an exchange originating from the UE-side and ending at the NW-side) from potential specification.

Agreement (amended as shown in red in Wednesday session)
· For Option 3/4/5, focus further discussion on the following assumptions:
· Option 3a/5a
· The model(5a)/parameter(3a) exchange originates from the NW-side and ends at the UE-side.
· Model(5a)/parameters(3a) exchanged from the NW-side to UE-side is either CSI generation or reconstruction part or both.
· Option 3a-1/5a-1: Model/Parameters exchanged from the NW-side to UE-side is CSI generation part.
· Option 3a-2/5a-2: Model/Parameters exchanged from the NW-side to UE-side is CSI reconstruction part.
· Option 3a-3/5a-3: Model/Parameters exchanged from the NW-side to UE-side are both CSI generation part and CSI reconstruction part.
· Some additional information, if necessary, may be shared from the NW-side to help UE-side offline engineering and provide performance guidance.
· Performance target 
· Dataset or information related to collecting dataset
· Study different methods of exchanging, e.g., over the air-interface, offline delivery, etc.
· Option 3b
· The method of exchanging is over the air-interface via model transfer/delivery Case z4.
· The parameter exchange is from NW to UE.
· Parameters exchanged from the NW-side to UE-side is CSI generation part.
· Option 5b
· The method of exchanging is over the air-interface via model transfer/delivery Case z4, assuming that the model structure is aligned based on offline inter-vendor collaboration.
· The model exchange is from NW to UE.
· Model exchanged from the NW-side to UE-side is CSI generation part.
· Option 4:
· The dataset exchange originates from the NW-side and ends at the UE-side.
· Option 4-1: Dataset exchanged from the NW-side to UE-side consists of (target CSI,  CSI feedback).
· Option 4-2: Dataset exchanged from the NW-side to UE-side consists of (CSI feedback, reconstructed target CSI).
· Option 4-3: Dataset exchanged from the NW-side to UE-side consists of (target CSI, CSI feedback, reconstructed target CSI).
· Some additional information, if necessary, may be shared from the NW-side to help UE-side offline engineering and provide performance guidance.
· Performance target
· Study different methods of exchanging, e.g., over the air-interface, offline delivery, etc.
· Note: For each option/sub-option of interest, companies to bring discussion on how inter-vendor collaboration complexity, interoperability, and feasibility may be addressed. Companies to strive to provide solution(s) that can address all the following aspects: inter-vendor collaboration complexity, performance, interoperability, and feasibility.
· Note: The descriptions under each option are only for the purpose of simplified discussion and do not mean deprioritizing any other flavours (such as an exchange originating from the UE-side and ending at the NW-side) from potential specification. 


R1-2403502	Summary#3 of Additional study on AI/ML for NR air interface: CSI compression	Moderator (Qualcomm)
From Wednesday session
Agreement
For the results template used to collect evaluation results for AI/ML-based CSI compression using localized models, adopt Table 1 used in Rel-18 as starting point, capturing the generalized model result and the localized model result as separate columns, with the following additions for the localized model:
· Dataset description
· Local region modelling: e.g., Option 1 or Option 2, and further details
· Temporal modelling: e.g., how temporal variation is modelled in train and test sets
· Dataset description for generalized model

R1-2403503	Summary#4 of Additional study on AI/ML for NR air interface: CSI compression	Moderator (Qualcomm)
From Thursday session
Conclusion
In Rel-19 study of temporal domain aspects of AI/ML-based CSI compression using two-sided model, CSI prediction that is performed entirely at NW-side is deprioritized.

Agreement
For the evaluation of temporal domain aspects of AI/ML-based CSI compression using two-sided model in Release 19, for the temporal domain prediction and compression Case 3 and Case 4, adopt the following evaluation assumptions as baseline:
· Observation window (number/distance):
· For periodic CSI-RS with 5ms periodicity: 12/5ms, 10/5ms, 8/5ms, 5/5ms, 4/5ms, unrestricted observation window
· For periodic CSI-RS with 20ms periodicity: up to companies (encouraged)
· For aperiodic CSI-RS: 12/2ms, 8/2ms, 4/2ms
· Others can be additionally submitted
· Prediction window (number/distance between prediction instances/distance from the last observation instance to the 1st prediction instance):  4/5ms/5ms
· Others can be additionally submitted, e.g. 4/1ms/5ms, 8/1ms/5ms, 4/5ms/10ms, 1/-/5ms


R1-2403504	Summary#5 of Additional study on AI/ML for NR air interface: CSI compression	Moderator (Qualcomm)
From Friday session
Conclusion
For model generalization results table, adopt Rel-18 Table 2 and Generalization Case 1 / 2 / 3 as starting point with same additions above. For generalization aspects, adopt the following
· Various UE speed
· UE distribution
· Various CSI-RS periodicity
Conclusion
For model scalability results table, adopt Rel-18 Table 3 and Generalization Case 1 / 2 / 3 as starting point with same additions above. For generalization aspects, adopt the following
· Various numbers of antenna ports
· Various frequency granularity
· Various payload size
Conclusion:
· Conclude, from RAN1 perspective, that Option 1, if feasible for specification, eliminate the inter-vendor collaboration complexity (e.g., whether bilateral collaboration is required between vendors).
· It is RAN1’s understanding that Option 1 corresponds to RAN4 options, e.g., RAN4-Option3, or RAN4-Option4. Further study and final conclusion on interoperability and RAN4 testing of the RAN4-Option3 and RAN4-Option4 is up to RAN4.
Observation
· Option 1 and 2 may have limited performance in the field compared to Options 3, 4, and 5, further study is needed 
· Option 1 and 2 may require high specification effort from RAN1 perspective.
Conclusion
· Deprioritize Option 2 for inter-vendor training collaboration.
· Note: This de-prioritization shall not affect the ongoing discussion in RAN4 on RAN4-Option3 and RAN4-Option4.

Agreement
For the results template used to collect evaluation results for temporal domain prediction and compression Case 4, adopt Table 1 used in Rel-18 as starting point with the following additions:
· Description of model input/output and use case
· Methods to handle rank adaptation (if applicable)


Final summary in R1-2403505.
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Including model identification/procedure, collection of UE-sided model training data, and model transfer/delivery
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R1-2403489	Summary #1 for other aspects of AI/ML model and data	Moderator (OPPO)
From Monday session
Conclusion
From RAN1 perspective, the model transfer/delivery Case z2 is deprioritized at least for UE-sided model in Rel-19 due to the following reasons:
· Risk of proprietary design disclosure
· Burden of offline cross-vendor collaboration 
Conclusion
From RAN1 perspective, the model transfer/delivery Case z3 is deprioritized for Rel-19 due to the following reasons (compared to Case y):
· No much benefit compared to Case y
· Risk of proprietary design disclosure
· Large burden of offline cross-vendor collaboration
· Additional burden on model storage within in 3GPP network

R1-2403490	Summary #2 for other aspects of AI/ML model and data	Moderator (OPPO)
From Thursday session
Conclusion
· It is clarified that MI-Option 4 refers to the Option 1 of CSI compression
· Option 1: Fully standardized reference model (structure + parameters)

Agreement
From RAN1 perspective, for UE-sided model(s) developed (e.g., trained, updated) at UE side, following procedure is an example (noted as AI-Example1) of MI-Option1 for further study (including the feasibility/necessity)
· A: For data collection, NW signals the data collection related configuration(s) and it/their associated ID(s) 
· Associated IDs for each sub use case in relation with NW-sided additional conditions
· B: UE(s) collects the data corresponding to the associated ID(s)  
· C: AI/ML models are developed (e.g., trained, updated) at UE side based on the collected data corresponding to the associated ID(s). 
· D: UE reports information of its AI/ML models corresponding to associated IDs to the NW. Model ID is determined/assigned for each AI/ML model
· relationship between model ID(s) and the associated ID(s)
· How model ID(s) is determined/assigned, e.g., 
· Alt.1: NW assigns Model ID
· Alt.2: UE assigns/reports Model ID
· Alt.3: Associated ID(s) is assumed as model ID(s)
· “Model ID is determined/assigned for each AI/ML model” in D is not needed
· Alt.4: Model ID is determined by pre-defined rule(s) in the specification
· FFS: how to report
· Note: D is to facilitate AI/ML model inference
· Note: Step A/B/C and additional interaction of associated IDs between UE and NW can be considered as a different solution for resolving the consistency without model identification.


Final summary in R1-2403493.
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R1-2402711	Offline summary for Rel-19 MIMO UEIBM	Moderator (ZTE)
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Presented in Monday session

R1-2402713	Moderator Summary #2 on UE-initiated/event-driven beam management	Moderator (ZTE)
From Tuesday session
Agreement
On beam report transmission procedure for UE-initiated/event-driven beam reporting, following modes are supported:
· [bookmark: OLE_LINK25]Mode A (dynamically scheduling UCI by gNB):
· Step 1: UE transmits a first PUCCH (one-bit/multi-bit) to request a resource for a second UL channel to carry beam report
· FFS: Request format, e.g., SR or a new UCI type.
· Step 2: UE detects the DCI format to indicate a resource for a second UL channel to carry beam report. 
· Step 3: Beam report is transmitted in second UL channel.
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· This option is basic UE capability (i.e. all UE supporting UE-initiated/event-driven beam reporting should support this feature).
· No new DCI format is introduced.
· Mode B (UCI in pre-configured resource(s) for second UL channel):
· Step 1: UE transmits a first PUCCH (one-bit/multi-bit) notifying a second UL channel to carry beam report
· FFS: Notification format, e.g., SR or a new UCI type.
· Step 2: UE transmits the beam report in the second UL channel. 
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· The notification in Step1 is in a separate reporting instance from the beam report in Step 2. 
FFS: Whether UE receives acknowledge information with response to each step for all options
For above procedures, cross-CC beam reporting is supported for both options.
· FFS: Details.


R1-2402714	Moderator Summary #3 on UE-initiated/event-driven beam management	Moderator (ZTE)
From Wednesday session
Agreement (updated as shown in red in Thursday session)
On UE-initiated/event-driven beam reporting, regarding trigger-event detection for beam reporting, at least support Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam.
· At least L1-RSRP is supported as quality metrics used for Event-2 
· FFS: How the L1-RSRP is used to determine the triggering event (e.g. timer, counter, filter coefficient)
· FFS: Whether the network controls how the L1-RSRP is used to determine the triggering event 
· Regarding RS measurement for the current beam for Event-2, down-select one or more of the following:
· Option-2a (implicit manner): The RS for current beam is implicitly derived from a QCL RS of indicated TCI state.
· Option-2c (explicit manner): The RS for current beam is explicitly configured by RRC or MAC-CE.
· Regarding RS measurement for the new beam for Event-2, down-select one or more of the following:
· Option-3a (explicit manner): The RS(s) for new beam(s) are explicitly configured by RRC (e.g., reusing legacy configuration of RS measurement or in TCI-State) or MAC-CE
· Option-3b (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s).
· Option-3c (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of configured TCI state(s).
· FFS: Whether/how to specify the relationship between above RS measurement options for new and current beam(s).  
· Note-1: ‘New/current beam’ is for discussion purpose. 
· Note-2: Other trigger events/quality metrics (e.g., L1-SINR) are not precluded.
· Note-3: For above implicit manner(s), if there are two QCL RSs in a TCI state, the measurement RS is derived from RS w.r.t. QCL-TypeD, if applicable.

Agreement
On UE-initiated/event-driven beam reporting, regarding Event-2, the threshold value is RRC configured.


R1-2403690	Summary #4 on UE-initiated/event-driven beam management	Moderator (ZTE)
From Thursday session
Agreement
On UE-initiated/event-driven beam reporting, regarding Event-2, ‘current beam’ is a beam corresponding to the indicated TCI state.
· Regarding RS measurement for the current beam for Event-2, Option-2a is supported:
· Option-2a (implicit manner): The RS for current beam is implicitly derived from a QCL RS of indicated TCI state.
· FFS: The RS for current beam can be either the QCL RS in the indicated TCI state or the SSB which is QCLed with the QCL RS in the indicated TCI state.
· FFS: Option-2c (explicit manner): The RS for current beam is explicitly configured by RRC or MAC-CE.
· Note: SSB or CSI-RS can be configured
Agreement
On UE-initiated/event-driven beam reporting, further study the following trigger events: 
· Event-1: Quality of the current beam is worse than a certain threshold.
· Event-3: Quality of a new beam is better than a certain threshold. 
· Event-4: Quality of the current beam is worse than a threshold 1, and quality of at least one new beam is better than a threshold 2.
· Event-5: Absolute value of the difference between the quality of the current beam and the quality of at least one new beam is lower than a threshold.
· Event-6: When the current beam is not in the best K>1 beams (out of configured beams for measurement and reporting).
· Event-7a: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the RS derived from the activated TCI state with the worst quality.
· Event-7b: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the RS derived from the activated TCI state with the best quality.
· Event-8: Quality of M>1 new beams, such as L1-RSRP, become a threshold value better than the current beam.
· Event-9: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the configured reference RS (can be SSB or CSI-RS).

Agreement
On UE-initiated/event-driven beam reporting, regarding UL signaling content(s) of L1-RSRP report depending on Event-2, in a report instance, the following options are provided for down-selection (other options are not precluded) in RAN1#117
· Option-1 (variable size): N beam(s) are reported in the report instance, where N  {1, 2, ..., Nmax}
· The N beam(s) should satisfy the condition of Event-2
· Nmax is configured by gNB 
· FFS: Whether the indication of payload size should be provided additionally.
· Option-1a (variable size): N beam(s) are reported in the report instance, where N  {1, 2, ..., Nmax}
· At least one of N reported beam(s) should satisfy the condition of Event-2
· Nmax is configured by gNB 
· FFS: Whether the indication of payload size should be provided additionally.
· FFS: Details on how value of N is determined by the UE
· Option-1b: N beam(s) are reported in the report instance, where N  {1, 2, ..., Nmax}
· The N beam(s) should satisfy the condition of Event-2
· Nmax is configured by gNB 
· Payload size does not vary as a function of N
· FFS: Zero-padding can be provided if N is less than Nmax.
· Option-2: Only N=1 beam is reported in the report instance 
· The reported beam should satisfy the condition of Event-2
· Option-3: N ≥ 1 beam(s) are reported in the report instance,  
· At least one of N reported beam(s) should satisfy the condition of Event-2
· N is configured by gNB 
· Other options are not precluded.
· FFS: Whether the measurement results for current beam is always reported or can be enabled by RRC.
· FFS: When current beam is reported, whether the current beam is counted in the N reported beams.  
· The selected option shall satisfy Event-2.
[bookmark: _Toc163289944][bookmark: _Toc166272325]CSI enhancements 
Including support for up to 128 CSI-RS ports on FR1 and UE reporting enhancement for CJT
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R1-2402559	Discussion on CSI enhancements	CMCC
R1-2402633	Discussions on CSI enhancements	LG Electronics
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R1-2402767	Discussion on CSI enhancements	NEC
R1-2402792	Discussion on Rel-19 CSI enhancements	Fujitsu
R1-2403555	CSI enhancement for NR MIMO Phase 5	Nokia	(rev of R1-2403452; rev of R1-2402839)
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R1-2402962	Further views on CSI enhancements	Sony
R1-2403056	CSI Enhancements	CEWiT
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R1-2402458	Moderator summary for OFFLINE discussion on Rel-19 CSI enhancements	Moderator (Samsung)
R1-2402459	Moderator summary on Rel-19 CSI enhancements	Moderator (Samsung)
From Monday session
Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, given the NTRP configured NZP CSI-RS resources/resource sets and the selected N resources/resource sets, support reporting, in one CSI reporting instance, {n, , n=0, 1, …, N – 1, n≠nref, =0,1,…,-1}, where n, denotes the measured phase offset between the n-th CSI-RS resource/resource set and the reference CSI-RS resource/resource set nref for the -th frequency unit 
·  =1 is supported
· FFS: whether >1 (sub-band reporting) is also supported. For this decision, companies are encouraged to evaluate performance loss without the support of >1 due to phase offset induced by TX-RX timing misalignment. 
· The value n, indicates a uniformly quantized phase between –A and A, or 0 and A
· FFS: supported quantization alphabet(s) (including A and resolution) for n, 
· FFS: Detailed UCI design

Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, for a given CJT calibration report of one [or more] CJT calibration report type, the nref is selected by the UE and reported as a part of the CJT calibration report
· Note: CJT calibration report type refers to the Doffset/d report, FO report, and, TDD PO report
Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting of {FOn , n=0, 1, …, NTRP – 1, n≠nref}, the value of FOn indicates a uniformly quantized frequency offset between 0 and AFO.

Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting of {(Dn,offset, dn), n=0, 1, …, NTRP – 1, n≠nref}, regarding the interval  which Dn,offset falls into,  is uniformly spaced between 0 and AD, i.e. , with  and  represent ‘out-of-range’.

Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, the UE reports for all the configured NTRP NZP CSI-RS resources/resource sets.
· FFS (by RAN1#116bis): Whether an ‘invalid’ or ‘out-of-range’ quantization state/hypothesis is supported for all the types of CJT calibration reporting. Note that ‘out-of-range’ is supported for the (Dn,offset, dn) reporting.
Agreement
For the Rel-19 Type-I single-panel (SP) codebook refinement for 48, 64, and 128 CSI-RS ports, for RI=1-4, support the following:
· Scheme-A (based on Scheme1 in RAN1#116 agreement): Adding new (N1, N2) values for the Rel-15 Type-I single-panel codebook mode-1 (L=1) where 2N1N2 (>32) is the total number of CSI-RS ports across aggregated NZP CSI-RS resources, and for rank-3/4, follow legacy mechanisms for <16 ports
· Scheme-B (based on Scheme2 in RAN1#116 agreement): Adding new (N1, N2) values where 2N1N2 (>32) is the total number of CSI-RS ports across aggregated NZP CSI-RS resources, and
· W1 structure: 
· For each layer, reuse legacy Rel-16 eType-II SD basis with L=1 to determine the DFT-based SD basis candidates
· For 1<RI≤4, L=1 SD basis vector is independently selected for different layers
· The SD basis selection indication includes layer-common (q1,q2) and  bits for each layer
· Note: This implies that each of the SD basis vectors is selected from a group of N1N2 orthogonal basis vectors
· W2 structure: Layer-specific inter-polarization co-phasing with the alphabet {+1, +j, -1, -j}
FFS (RAN1#116bis): For Rel-19 Type-I SP, whether to support Mode-C based on Scheme5 in RAN1#116 agreement with L=1 for RI=2-4
FFS (RAN1#116bis): For Rel-19 Type-I SP, whether inter-polarization amplitude for Mode-B can also be supported
FFS: Discuss further if Rel-19 Type-I MP extension based on scheme 4 is needed

Agreement
For the Rel-19 Type-I single-panel (SP) codebook refinement for 48, 64, and 128 CSI-RS ports, for RI=1-4, O1=O2 is 4
· FFS: Additional support for O1=O2 is 2 when RI=1-4 (including separate UE capability)
Agreement
For the Rel-19 Type-I and Type-II codebook refinement for 48, 64, and 128 CSI-RS ports, regarding the mapping from CSI-RS resource index/port index per resource and port index to CSI/PMI calculation, support NW to configure UE with one of the following mapping methods via higher-layer (RRC) signaling, 
· Mapping method 1: Sequential ordering/indexing within (1st resource, 1st polarization), then (2nd resource, 1st polarization), …, then (Kth resource, 1st polarization), then (1st resource, 2nd polarization), then (2nd resource, 2nd polarization), …, then (Kth resource, 2nd polarization)  
· Mapping method 2: Sequential ordering/indexing within (where K*n2 = N2):
· for the 1st polarization, (1st n2 ports in 1st resource, 1st polarization), (1st n2 ports in 2nd resource, 1st polarization), …, (1st n2 ports in Kth resource, 1st polarization), then (2nd n2 ports in 1st resource, 1st polarization), (2nd n2 ports in 2nd resource, 1st polarization), …, (2nd n2 ports in Kth resource, 1st polarization), … then (N1th n2 ports in 1st resource, 1st polarization), (N1th n2 ports in 2nd resource, 1st polarization), …, (N1th n2 ports in Kth resource, 1st polarization) , 
· and then for the 2nd polarization, (1st n2 ports in 1st resource, 2nd polarization), (1st n2 ports in 2nd resource, 2nd polarization), …, (1st n2 ports in Kth resource, 2nd polarization), then (2nd n2 ports in 1st resource, 2nd polarization), (2nd n2 ports in 2nd resource, 2nd polarization), …, (2nd n2 ports in Kth resource, 2nd polarization), … then (N1th n2 ports in 1st resource, 2nd polarization), (N1th n2 ports in 2nd resource, 2nd polarization), …, (N1th n2 ports in Kth resource, 2nd polarization)
FFS: Exact port indexing within each CSI-RS resource or across K CSI-RS resources
FFS: Whether the following is also supported: 
· Mapping method 3 (for K=4): Sequential ordering/indexing within (where N1=2*n1, N2 = 2*n2):
· for the 1st polarization, (1st n2 ports in 1st resource, 1st polarization), (1st n2 ports in 2nd resource, 1st polarization), then (2nd n2 ports in 1st resource, 1st polarization), (2nd n2 ports in 2nd resource, 1st polarization), …, then (n1th n2 ports in 1st resource, 1st polarization), (n1th n2 ports in 2nd resource, 1st polarization),
· for the 1st polarization, (1st n2 ports in 3rd resource, 1st polarization), (1st n2 ports in 4th resource, 1st polarization), then (2nd n2 ports in 3rd resource, 1st polarization), (2nd n2 ports in 4th resource, 1st polarization), then (n1th n2 ports in 3rd resource, 1st polarization), (n1th n2 ports in 4th resource, 1st polarization),
· and then for the 2nd polarization, (1st n2 ports in 1st resource, 2nd polarization), (1st n2 ports in 2nd resource, 2nd polarization), then (2nd n2 ports in 1st resource, 2nd polarization), (2nd n2 ports in 2nd resource, 2nd polarization), … then (n1th n2 ports in 1st resource, 2nd polarization), (n1th n2 ports in 2nd resource, 2nd polarization),
· and then for the 2nd polarization, (1st n2 ports in 3rd resource, 2nd polarization), (1st n2 ports in 4th resource, 2nd polarization), then (2nd n2 ports in 3rd resource, 2nd polarization), (2nd n2 ports in 4th resource, 2nd polarization), then (n1th n2 ports in 3rd resource, 2nd polarization), (n1th n2 ports in 4th resource, 2nd polarization), 
· Other methods are not precluded

Agreement
For the Rel-19 Type-I and Type-II codebook refinement for 48, 64, and 128 CSI-RS ports, regarding NZP CSI-RS resource aggregation to attain 32 < P (or PCSI-RS) ≤ 128, all K NZP CSI-RS resources shall be located within 1 slot or 2 consecutive slots (following legacy principle from Rel-18 Type-II CJT), and are associated with a same CSI-RS resource set:
· FFS(RAN1#116bis): Whether ‘within 1 slot’ should be basic feature and ‘within 2 consecutive slots’ should be UE capability 
· FFS (RAN1#116bis): Verify if this can be achieved without refinement on CSI-RS resource set restrictions (i.e. same CDM type, same RE density, same starting RB for 0.5 RE/RB/port density, same number of RBs, for AP-CSI-RS same slot offset). If not, the supported refinement(s)
· FFS (RAN1#116bis): Whether additional restriction(s) beyond the restrictions on the CSI-RS resources associated with a same resource set are needed (e.g. same QCL, PCoffset, PCOffsetSS)
· FFS (RAN1#116bis): Extension for Rel-19 Type-II based on Rel-18 Type-II Doppler with aperiodic CMR

Agreement
For the Rel-19 Type-I and Type-II codebook refinement for 48, 64, and 128 CSI-RS ports, the legacy resource configuration for interference measurement is reused, i.e. only one NZP CSI-RS resource for interference measurement or only one CSI-IM resource can be configured where the one IM resource is associated with all the K CSI-RS resources in the CSI-RS resource set for channel measurement.

Conclusion
For the Rel-19 Type-II codebook refinement for 48, 64, and 128 CSI-RS ports, on SD basis selection indication, there is no consensus on additional spec enhancement. Therefore, the same approach as legacy (using a layer-common -bit indicator) is reused.
· Note: How to trade-off memory and calculation is left to implementation
Agreement
For the Rel-19 Type-II codebook refinement for 48, 64, and 128 CSI-RS ports, on CBSR, refine the legacy CBSR as follows:
· Only 1-bit hard restriction is supported (analogous to Rel-18 Type-II)
· Moving (N1, N2) configuration out from CBSR IE and the CBSR can be optional configured
· Send LS to RAN2, and subject to RAN2 consent
· Group-based CBSR granularity where each bit in the CBSR is associated with a set of X1X2 SD basis vectors, where the set includes X1 adjacent SD basis vectors along the N1 direction and/or X2 adjacent SD bases along the N2 direction
· FFS: Value(s) of X1 and X2 and detailed design/spec impact 
FFS: Whether/how to enable shared CBSR in RRC configuration for Type-I/-II codebooks with a same (N1,N2).

Agreement
For the Rel-19 Type-II codebook refinement for 48, 64, and 128 CSI-RS ports based on Rel-18 Type-II Doppler codebook, 
· On UCI omission rules, fully reuse the legacy Rel-18 Type-II Doppler design.
· On the definition and detailed design of UCI parameters, fully reuse the legacy Rel-18 Type-II Doppler design.

Agreement
For the Rel-19 Type-I codebook refinement for 48, 64, and 128 CSI-RS ports, the (N1,N2) values for P=64 are supported as a part of the respective basic feature, while those for P=48 and P=128 are supported as two separate UE capabilities.

Agreement
For the Rel-19 CRI-based CSI refinement for up to 128 CSI-RS ports, 
· For Rel-15 Type-I Single Panel codebook, M is NW-configured via higher-layer (RRC) signaling with candidate value(s) of {1, …, min(4,KS)}
· The maximum value of M is subject to UE capability
· For Rel-16 eType-II, M=1 is supported
· The maximum value of KS is {1,2,3,4} and subject to UE capability 
· The support for Rel-16 eType-II is a separate UE capability at least from the support for Rel-19 Type-I and Type-II codebook refinements
· FFS (RAN1#116bis): The support for M=2, and if so, the value of M={1, 2} is NW-configured via higher-layer (RRC) signaling, and if additional restriction(s) are needed
FFS: The determination of M reported beams
Note: Selection algorithm of CRI(s) from measurement of KS>1 NZP-CSI-RS resources is up to UE implementation.

Agreement
For the Rel-19 CRI-based CSI refinement for up to 128 CSI-RS ports, support the following time-domain behaviours:
· For Rel-15 Type-I SP codebook:
· Aperiodic CSI (channel(s) and multiplexing rules follows legacy)
· Periodic CSI (channel(s) and multiplexing follows legacy), hence wideband PMI only
· Semi-persistent CSI (channel(s) and multiplexing rules follows legacy)
· For Rel-16 eType-II codebook:
· Semi-persistent CSI on PUSCH (channel(s) and multiplexing rules follows legacy)
· Aperiodic CSI (channel(s) and multiplexing rules follows legacy)

Agreement
For the Rel-19 CRI-based CSI refinement for up to 128 CSI-RS ports, the following report quantities are supported:
· ‘cri-RI-PMI-CQI ‘
· ‘cri-RI-LI-PMI-CQI’ (only for Type-I)
· FFS: ‘cri-RI-i1-CQI’ (only for Type-I)
· FFS: ‘cri-RI-i1’ (only for Type-I)

Agreement
For the Rel-19 CRI-based CSI refinement for up to 128 CSI-RS ports, on the configured KS>1 NZP CSI-RS resources, reuse the legacy CMR and IMR rules for the Rel-15 CRI-based reporting. This includes:
· All the KS NZP CSI-RS resources are associated with a same CSI-RS resource set
· KS CSI-IM resources can be configured (implying one-to-one correspondence between KS CMRs and KS CSI-IMs)
FFS: Whether all the KS NZP CSI-RS resources share a same Pcoffset and PcoffsetSS
FFS: Whether or not NZP CSI-RS resource for interference measurement can be configured. FFS further details.


R1-2403524	Moderator Summary for Tuesday OFFLINE session on Rel-19 CSI enhancements	Moderator (Samsung)
R1-2403523	Moderator Summary#2 on Rel-19 CSI enhancements: ROUND 2	Moderator (Samsung)
From Tuesday session
Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, assuming the Rel-17/18 unified TCI framework, regarding TCI/QCL, the following is assumed:
· Based on the legacy support of up to 2 TCI states for PDSCH-CJT.
[bookmark: _Hlk163785876]Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, regarding the applicable type(s) of the configured NTRP NZP CSI-RS resources/resource sets when ReportQuantity is ‘cjtc-Dd’ (Doffset+d) or ‘cjtc-F’ (frequency offset), periodic TRS (‘CSI-RS for tracking’) resource set is used for each of the NTRP NZP CSI-RS resource sets
· Extend the maximum allowed number of TRS resource sets to 4 (note: legacy supports max. 3 from Rel-18 TDCP)
· FFS: Whether all the resources across the NTRP TRS resource sets are configured with the same bandwidth
· FFS: Whether aperiodic TRS resource set can also be used
· FFS: Whether CSI-RS for CSI can also be used
· FFS: Whether different RE locations (FDM) are supported for the RSs
· FFS: additional time separation between RSs 
· FFS: The exact number of CSI-RS resource(s) within each TRS resource set
· FFS: applicable type(s) if joint reporting of both Doffset/d and FO is supported
Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, regarding the applicable type(s) of the configured NTRP NZP CSI-RS resources/resource sets when ReportQuantity is ‘cjtc-P’ (DL/UL phase offset), single-port CSI-RS(s) for CSI is used.
· FFS: Whether multi-port CSI-RS for CSI can also be used 
· FFS: Whether all the ‘CSI-RS for CSI’ resources within each resource set follow the legacy pre-Rel-19 rules of CSI-RS resources associated with a same resource set, and whether only 1 or NTRP >1 resource sets are used
· FFS: The exact number of CSI-RS resource(s) within each resource set
· FFS: Whether different RE locations (FDM) are supported for the RSs
· FFS: additional restrictions e.g. time separation between RSs, bandwidth
Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, regarding phase offset reporting, the value n, indicates a uniformly quantized phase between 0 and 2.

Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, the dynamic range and resolution parameters for delay offset reporting Dn,offset, i.e. (AD, MD), are NW-configured via higher-layer (RRC) signalling from the following candidate values:
· AD ={0.5CP, 0.75CP, CP, 1.5CP, 2CP, , , } where CP and  denote the length of the cyclic prefix according to the current specifications (for normal CP) within a slot and the SCS, respectively
· FFS: Further down-selection of the above candidate values for AD, including the use of a same unit for all supported values
· MD ={32, 64}
· FFS: If TDD TX/RX timing misalignment report is supported, whether different set of candidate MD values is needed
In addition, the inside/outside range for the 1-bit indicator dn is equal to [0, CP].
FFS: Further implicit/explicit restriction(s) on candidate value(s) depending on the CSI-RS configuration.

Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, an ‘invalid’ quantization state/hypothesis is supported for frequency offset and phase offset CJT calibration reporting.
· Note: already supported as ‘out-of-range’ for the (Dn,offset, dn) reporting
· FFS (RAN1#117): The need for a condition/event for ‘invalid’ to be specified as a UE procedure e.g. RSRP-based

Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, at least for a CJT calibration report consisting only one type, support one-part UCI on PUSCH.

Agreement
For the Rel-19 Type-I multi-panel (MP) codebook refinement for 48, 64, and 128 CSI-RS ports, for RI=1-4, decide, by RAN1#117, whether to support Type-I multi-panel (MP) codebook refinement in Rel-19. 
If supported, decide from the following alternatives:
· Scheme1. Based on Rel-15 Type-I MP design directly extended with Ng=K (2, 3, and 4), and new (N1, N2) values
· Scheme2. Based on Scheme4/6 as described in the RAN1#116 agreement
· W1 structure: Reuse legacy Rel-15 Type-I SP SD basis selection with L=1 independently for each of the K NZP CSI-RS resources
· W2 structure:
· Legacy Rel-15 Type-I inter-polarization co-phasing rules independently in each resource,
· Layer-common inter-resource M-PSK co-phasing, where M is further down-selected from {2,4}
· FFS: Whether inter-resource co-phasing is wideband or per subband. 
If so, decide, by RAN1#117, whether port mapping scheme similar to, e.g. Rel-18 Type-II CJT, needs to be specified.
Note: This topic is lower priority compared to the Rel-19 Type-I SP codebook refinement.

Conclusion
For the Rel-19 Type-I SP codebook refinement for 48, 64, and 128 CSI-RS ports with RI=1-4, there is no consensus on supporting the following additional enhancements: Mode-C, inter-polarization amplitude for Scheme-B, larger values of L (>1, including 2, …, 10).

Agreement
For the Rel-19 Type-I and Type-II codebook refinement for 48, 64, and 128 CSI-RS ports, regarding NZP CSI-RS resource aggregation to attain 32 < P (or PCSI-RS) ≤ 128, support the following refinement on the K>1 CSI-RS resources associated with a same CSI-RS resource set:
· Allow per-resource configuration of evenPRBs or oddPRBs for 0.5 RE/RB/port density 
· For AP-CSI-RS, allow resource-specific slot offset when the K NZP CSI-RS resources are located in two consecutive slots
· FFS: details on how to configure/determine the slot offsets

Agreement
For the Rel-19 Type-I and Type-II codebook refinement for 48, 64, and 128 CSI-RS ports, regarding NZP CSI-RS resource aggregation to attain 32 < P (or PCSI-RS) ≤ 128, all the K>1 NZP CSI-RS resources also share the same QCL, PCoffset, and PCoffsetSS. In addition: 
· ‘within 1 slot’ should be basic feature and ‘within 2 consecutive slots’ should be UE capability.

Agreement
For the Rel-19 Type-II codebook refinement for 48, 64, and 128 CSI-RS ports based on the Rel-18 Type-II Doppler codebook, support the following aperiodic CMR configuration:
· A UE can be configured with KDOPP = {4, 8, 12} CSI-RS resource groups for the purpose of aperiodic CMR as needed by Type-II Doppler CSI
· The time separation between the first resources from two consecutive groups (=m) can be configured from {1, 2} 
· FFS: The need for additional restriction in time domain
· Each CSI-RS resource group comprises K NZP CSI-RS resources (K defined in previous agreements) for aggregation associated with a same CSI-RS resource set assuming the agreed resource set rules for Rel-19 Type-I/II codebooks
· All the KDOPP CSI-RS resource groups are associated with a same CSI-RS resource set configuration
FFS: the determination of CSI-RS resource group that a CSI-RS resource is associated with.

Agreement
For the Rel-19 CRI-based CSI refinement for up to 128 CSI-RS ports, for M>1, the M CRIs (each with  bits) are separated indicated
· FFS: whether to support NW configuring/requesting the UE to report CRI/RI/PMI/CQI associated with MR (<M) of KS CSI-RS resources, including whether further reduction in the number of hypotheses is supported, i.e. reporting (M – MR) CRIs (each with  bits)
Agreement
For the Rel-19 Type-I SP and Type-II codebook refinements for 48, 64, and 128 CSI-RS ports via aggregating K>1 CSI-RS resources, regarding timeline, introduce two UE capabilities:
· Capability 1: Reuse legacy Z/Z’ values
· Capability 2: Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources
FFS: CPU occupation and active resource counting
Note:
· The legacy timeline Z/Z’ for Type-I corresponds to Z1/Z1’ in Table 5.4-2 of TS38.214 for Type-I WB SP-CSI with at most 4 CSI-RS ports in a single resource without CRI, and Z2/Z2’ for other Type-I cases
· The legacy timeline Z/Z’ for Type-II corresponds to Z2/Z2’


R1-2403603	Moderator Summary for Wednesday OFFLINE session on Rel-19 CSI enhancements	Moderator (Samsung)
R1-2403602	Moderator Summary#3 on Rel-19 CSI enhancements: ROUND 3	Moderator (Samsung)
From Wednesday session
Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, regarding frequency offset reporting,  and  represents an ‘invalid’ state.

Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, the dynamic range and resolution parameters for frequency offset reporting FOn, i.e. (AFO, MFO), are NW-configured via higher-layer (RRC) signalling from the following candidate values:
· AFO = {0.01ppm, 0.1ppm, 0.2ppm, f, f/2, f/4,f/8, 1/(4t), 1/(8t), 1/(16t), 1/(32t), 1/(512t)} where f and t denote the SCS and duration of one OFDM symbol, respectively
· FFS: Further down-selection of the above candidate values for AFO, including the use of a same unit for all supported values
· MFO = {16,32}
FFS: Whether additional restriction(s) based on CSI-RS configuration is supported, including implicit configuration of quantization range.

Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, the resolution parameters for n, i.e. M, are NW-configured via higher-layer (RRC) signalling from the candidate values {16, 32}, where .

Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, regarding QCL assumptions, each of the NTRP DL-RSs can be configured with a TCI state via RRC signaling
· ‘The DL-RS’ refers to the CSI-RS configured for CJT calibration measurement
· FFS: Whether additional constraints are needed for the TCI state of the ‘DL-RS’
Agreement
For a UE indicated with two TCI states, regarding QCL assumptions for PDSCH, at least the following are supported: 
· Scheme C: The PDSCH DMRS port(s) are QCLed with the DL-RS associated with the first TCI state with respect to QCL-TypeA and QCLed with the DL-RS in the second TCI state with respect to QCL-TypeA except for {Doppler shift} 
· Scheme D: The PDSCH DMRS port(s) are QCLed with the DL-RS associated with the first TCI state with respect to QCL-TypeA and QCLed with the DL-RS in the second TCI state with respect to QCL-TypeA except for {average delay}
Per Rel-18, the support of two TCI states is a UE capability

Agreement
For the Rel-19 Type-I SP codebook refinement for 48, 64, and 128 CSI-RS ports, the UCI parameters are captured in the tables below for Scheme-A and Scheme-B:
· Note: The second column includes the location of the parameters when reported with two-part UCI
· FFS (RAN1#117): Select between Alt1 and Alt2 for Scheme-B

Scheme-A
	Parameter
	UCI
	Details/description
	Status

	RI
	Part 1
	Same as Rel-15 Type-I SP: RI=v
	Complete

	Wideband CQI for the first TB
	Part 1
	Same as Rel-15 Type-I SP
	Complete

	Subband differential CQI for the first TB (*)
	Part 1
	Same as Rel-15 Type-I SP
	Complete

	Wideband CQI of the second TB
	Part 2

Wideband
	Same as Rel-15 Type-I SP
Only present when v >4 
	Complete

	Subband CQI of the second TB (*)
	Part 2

Subband
	Same as Rel-15 Type-I SP
Only present when v >4
	Complete

	First SD basic vector selection indicator
	Part 2 

Wideband
	v=1-4: Same as Rel-15 Type-I SP with the scheme following < 16-port design of Rel-15 Type-I SP codebookMode=1
v=5-8: FFS
	v=1-4: Complete
v=5-8: Pending

	Second SD basis vector selection indicator
	Part 2 

Wideband
	v=1-4: Same as Rel-15 Type-I SP with the scheme following < 16-port design of R15 Type-I codebookMode=1 
v=5-8: FFS
	v=1-4: Complete
v=5-8: Pending

	Inter-pol co-phase selection indicator
	Part 2

Wideband or Subband (**)
	v=1-4: Same as Rel-15 Type-I SP with the scheme following < 16-port design of R16 Type-I codebookMode=1
v=5-8: FFS
	v=1-4: Complete
v=5-8: Pending



Scheme-B
	Parameter
	UCI
	Details/description
	Status

	RI
	Part 1
	Same as Rel-15 Type-I SP: RI=v
	Complete

	Wideband CQI for the first TB
	Part 1
	Same as Rel-15 Type-I SP
	Complete

	Subband differential CQI for the first TB (*)
	Part 1
	Same as Rel-15 Type-I SP
	Complete

	Wideband CQI of the second TB
	Part 2

Wideband
	Same as Rel-15 Type-I SP
Only present when v>4
	Complete

	Subband CQI of the second TB (*)
	Part 2

Subband
	Same as Rel-15 Type-I SP
Only present when v >4
	Complete

	SD basis oversampling (rotation) factor q1, q2
	Part 2

Wideband
	v=1-4: Values of q1, q2 follow Rel-16 eType-II,  bit indicator
v=5-8: FFS
	v=1-4: Complete
v=5-8: Pending

	SD basis vector selection indicator for each layer
	Alt1: Part 1
Alt2: Part 2 

Wideband
	v=1-4: 
· Alt1:  bit indicator per layer l=1, …, RIMAX
· Alt2:  bit indicator per layer l=1, …, v
v=5-8: FFS
	Pending

	Inter-pol co-phase selection indicator for each layer
	Part 2

Wideband or Subband (**)
	v=1-4: 
· Alt1: QPSK with orthogonality constraints across v layers
· Alt2: QPSK: 2-bit indicator per layer l=1,…,v
v=5-8: FFS
	Pending


(*): Not included when CQI reporting granularity is set to ‘wideband’
(**): Wideband when PMI reporting is set to ‘wideband’, Subband when PMI reporting granularity is set to ‘subband’

Agreement
For the Rel-19 Type-I SP codebook refinement for 48, 64, and 128 CSI-RS ports with RI=5-8, decide, by RAN1#117, from the following schemes:
· Scheme1: adding new (N1, N2) values for the Rel-15 Type-I RI=5-8
· Scheme2: 
· W1 structure: Independent selection of different ceil(v/2) SD basis vectors for RI = v, where each SD basis vector is applied to two respective layers except that, if v is odd, the last SD basis vector is applied to the orphan layer. Each of the SD basis vectors is freely selected from a group of N1N2 orthogonal SD DFT basis vectors via combinatorial indication 
· FFS: mapping between v layers and ceil(v/2) SD basis vectors
· FFS: support of 4 selected SD basis vectors for RI=5-6
· W2 structure:
· For inter-polarization co-phasing, M (e.g., M = 4) codepoints for the orphan layer and M/2 codepoints for two layers sharing a same SD basis vector;
· A fixed  rotation of inter-polarization co-phasing between two layers sharing a same SD basis vector to achieve layer orthogonality.
· Scheme3: the 1st beam is freely selected and subsequent 2 beams (RI=5-6) or 3 beams (RI=7-8) are freely selected such that they are orthogonal in at least one dimension (horizontal or vertical). Layers are mapped to the selected SD basis vectors following legacy Rel-15 for RI=5-8. One co-phasing across all layers ∈{1,j} following legacy Rel-15 Type-I RI=5-8.
· Scheme4: concatenate two independently calculated RI=1-4 PMIs for RI=5-8 to reduce UE complexity where each PMI is calculated from the agreed RI=1-4 codebook (Scheme-A or Scheme-B) and the CQI for each of the two CWs is derived assuming it is received by one antenna group of 4 antenna ports (FFS: Whether additional mapping between the two PMIs and the two UE antenna groups is needed).
· Other schemes are not precluded.

Agreement
For the Rel-19 Type-II codebook refinement for 48, 64, and 128 CSI-RS ports, except for Parameter Combination 8 from Rel-17 FeType-II PS, all legacy Parameter Combinations from Rel-16 eType-II (regular), Rel-18 Type-II Doppler (regular), and Rel-17 FeType-II PS are supported.

Agreement
For the Rel-19 Type-I SP codebook refinement for 48, 64, and 128 CSI-RS ports, regarding CBSR design:
· 1-bit hard restriction is supported (analogous to Rel-15 Type-I)
· FFS: 3-bit scaling factor for soft restriction with the scaling factor taken into account in CQI/PMI calculation
· Moving (N1, N2) configuration out from CBSR IE and the CBSR can be optional configured
· Send LS to RAN2, and subject to RAN2 consent
· -bit CBSR where each bit in the CBSR is associated with a set of X1X2 SD basis vectors, where the set includes X1 adjacent SD basis vectors along the N1 direction and/or X2 adjacent SD bases along the N2 direction
· FFS: Value(s) of X1 and X2 and detailed design/spec impact 
FFS: Whether/how to enable shared CBSR in RRC configuration for Type-I/II codebooks with a same (N1,N2).

Agreement
For the Rel-19 CRI-based CSI refinement for up to 128 CSI-RS ports, on the configured KS>1 NZP CSI-RS resources, Pcoffset and PcoffsetSS are CSI-RS-resource-specific (i.e. configured independently across resources).

Agreement
For the Rel-19 CRI-based CSI refinement for up to 128 CSI-RS ports, for M>1, SD basis selection is independently signalled per CRI (per CSI-RS resource).


Thursday
R1-2403649	DRAFT LS to RAN2 on CBSR for Rel-19 MIMO	Samsung
Decision: Draft LS in 3649 is endorsed. Final LS is approved in R1-2403650.

R1-2403642	Moderator Summary for Thursday OFFLINE session on Rel-19 CSI enhancements	Moderator (Samsung)
R1-2403641	Moderator Summary#4 on Rel-19 CSI enhancements: ROUND 4	Moderator (Samsung)
From Thursday session
Agreement
For the Rel-19 aperiodic standalone CJT calibration reporting, in addition to reporting one type of CJT calibration report in one report, at least support reporting {(Dn,offset, dn), n=0, 1, …, NTRP – 1, n≠nref1} and {FOn , n=0, 1, …, NTRP – 1, n≠nref2} in one report
· nref1 and nref2 are independently selected and indicated by the UE
· One-part UCI is used

Agreement
For a UE indicated with two TCI states, regarding QCL assumptions for PDSCH, support the following QCL assumption for PDSCH:
· Scheme E: The PDSCH DMRS port(s) are QCLed with the DL-RS associated with the first TCI state with respect to QCL-TypeA and QCLed with the DL-RS in the second TCI state with respect to QCL-TypeA except for {Doppler shift, average delay}

Agreement
For the Rel-19 CRI-based CSI refinement for up to 128 CSI-RS ports, 
· When M>1, the M PMIs are independently calculated and indicated
· with the Rel-16 eType-II codebook and KS={1,2,3,4}, support M=2 with a maximum of 16 ports per resource, R=1 only, and a maximum UCI payload of 1706 bits.  
· The value of M={1, 2} is NW-configured via higher-layer (RRC) signalling
· The maximum value of M is subject to UE capability
· on the configured KS>1 NZP CSI-RS resources, reuse the legacy IMR rule for the Rel-15 CRI-based reporting for NZP CSI-RS resource for interference measurement, i.e. only 1 NZP CSI-RS resource for interference measurement can be configured

Conclusion
For the Rel-19 Type-I and Type-II codebook refinement for 48, 64, and 128 CSI-RS ports, for a given massive TXRU/antenna array, there is no consensus on the need for specification support for cell-specific precoder(s) for many-to-one mapping (virtualization) from multiple TXRUs to each CSI-RS port to facilitate full usage of all TXRUs for a pre-Rel-19 UE (i.e. cell-specific beamformed CSI-RS for pre-Rel-19 UEs).

Conclusion
For the Rel-19 Type-I and Type-II codebook refinement for 48, 64, and 128 CSI-RS ports, regarding the mapping from CSI-RS resource index/port index per resource and port index to CSI/PMI calculation, there is no consensus on supporting mapping method#3 (for K=4, 2x2 aggregation).
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R1-2402083	FL Summary Support for 3TX CB-based Uplink; Preparatory	Moderator (InterDigital, Inc.)
From Monday session
Agreement
To support codebook-based UL transmission by a 3TX UE, the agreed rank1 precoders in RAN1#116 can also be used when transform precoding is enabled (DFT-s-OFDM ).

Agreement
To indicate precoding information for codebook-based UL transmission by a 3TX UE, 
· Reuse legacy TPMI indication framework where TPMI and TRI are jointly indicated 
· TPMI field is 2 or 3bits for 3-antenna-port transmission
· For maxRank equals to 1, TPMI field is 2 bits for DFT-s-OFDM and CP-OFDM
· For maxRank equals to 2 or 3, TPMI field is 3 bits for CP-OFDM

Agreement
For SRS configuration supporting codebook-based UL transmission by a 3TX UE, support Alt1, 
· Alt1: Support configuration of X 4-port SRS resources in a resource set where one the ports is muted
· FFS muting mechanism
where X can be up to 2, subject to UE capability.


R1-2402084	FL Summary Support for 3TX CB-based Uplink; First Round	Moderator (InterDigital, Inc.)
From Tuesday session
Agreement
For codebook-based UL transmission by a 3TX UE, when 2 PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, PTRS-DMRS association indication is as follows: 
	Value of MSB 
	DMRS port 
	Value of LSB 
	DMRS port 

	0 
	1st DMRS port which shares PTRS port 0 
	0 
	1st DMRS port which shares PTRS port 1 

	1 
	2nd DMRS port which shares PTRS port 0 
	1 
	2nd DMRS port which shares PTRS port 1


· Note: PUSCH antenna port 1000 and 1002 in indicated TPMI(s) share PT_RS port 0, and PUSCH antenna port 1001 is associated with PT_RS port 1
· Number of bits used for the indication:
· 1 bit
Agreement
For a 3TX UE, to support 3-port SRS transmission with reusing a 4-port SRS resource, support the following for muting one of the ports of the configured 4-port SRS resource.
· Option 3: Always a same port is muted, e.g., the 4th port.
Agreement
For a 3TX UE, to support 3-port SRS transmission with reusing a 4-port SRS resource, UE splits a linear SRS power equally across the 3 unmuted antenna ports of the 4-port SRS resource.

Agreement
For 3-port codebook-based PUSCH transmission for a 3TX UE, scale factor s should be the ratio of the number of antenna ports with a non-zero PUSCH transmission power to 3 (except for full-power Mode 0).
· FFS: Whether specification needs to be updated to reflect the above.

R1-2402085	FL Summary Support for 3TX CB-based Uplink; Second Round	Moderator (InterDigital, Inc.)
From Wednesday session
Agreement
For codebook-based UL transmission by a 3TX UE, when 1 PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, PTRS-DMRS association indication is as follows:
· Alt2: 2-bit indication
PTRS-DMRS association when 1 PT-RS port is configured
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port
Reserved 



Agreement
For a 3TX UE, support Rel-17 M-TRP PUSCH repetition where,
· Two SRS resource sets, each with up to 2 of 4-port SRS resources are configured, 
Note: The configured 4 port SRS resources are used to enable 3-port SRS transmission.


R1-2402086	Recommended Direction on 3TX CB-based Uplink in RAN1#117	Moderator (InterDigital, Inc.)
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R1-2402531	Discussion on enhancement for asymmetric DL sTRP/UL mTRP scenarios	Langbo
R1-2402561	Discussion on enhancement for asymmetric DL sTRP/UL mTRP scenarios	CMCC
R1-2402635	Discussions on asymmetric DL sTRP/UL mTRP scenarios	LG Electronics
R1-2402662	Discussion on enhancement for asymmetric DL sTRP/UL mTRP scenarios	Xiaomi
R1-2402686	Discussion on enhancements for asymmetric DL sTRP/UL mTRP scenarios	Transsion Holdings
R1-2402719	Discussion on asymmetric DL sTRP and UL mTRP	ASUSTeK
R1-2402724	Discussion on enhancements for asymmetric DL sTRP/UL mTRP scenarios	Honor
R1-2402759	Discussion on enhancements for asymmetric DL sTRP and UL mTRP scenarios	NEC
R1-2402794	Discussion on UL-only mTRP operation	Fujitsu
R1-2402841	Enhancement for asymmetric DL sTRP/UL mTRP scenarios	Nokia
R1-2402877	Views on R19 enhancement for asymmetric DL sTRP/UL mTRP	Apple
R1-2402963	Considerations on enhancement for asymmetric DL sTRP/UL mTRP scenarios	Sony
R1-2403016	Discussion on asymmetric DL_UL mTRP operation	ETRI
R1-2403089	Discussion on enhancement for asymmetric DL sTRP and UL mTRP scenarios	Google
R1-2403111	Enhancement for asymmetric DL sTRP/UL mTRP scenarios	Sharp
R1-2403132	Enhancement for asymmetric DL sTRP/UL mTRP scenarios	Panasonic
R1-2403190	Enhancement for asymmetric DL sTRP and UL mTRP deployment scenarios	Qualcomm Incorporated
R1-2403240	Discussion on enhancement for asymmetric DL sTRP/UL mTRP scenarios	NTT DOCOMO, INC.

R1-2403414	Summary #1 on Rel-19 asymmetric DL sTRP/UL mTRP	Moderator (OPPO)
From Monday session
Agreement
For a UE configured with two SRS CLPC adjustment states, support Alt2 for indicating one of the SRS CLPC adjustment states to SRS:
· Alt2: When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 for SRS in the TCI state indicates one of the SRS CLPC adjustment states
· The candidate value of i0 and i1 in closedLoopIndex-r17 for SRS refers to the first and the second CLPC adjustment state separate from PUSCH, respectively.
Ericsson raised concerns on Alt2 due to potential issues with beam management.

Agreement
For indicating TPC command for those two SRS CLPC adjustment states through DCI when the UE is configured with two SRS CLPC adjustment states, support Option3:
· Option 3: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB,
Agreement
For enhancing DCI format 2_3 for indicating TPC command for two SRS CLPC adjustment states, support Alt2:
· Alt2: Introduce one 1-bit closed-loop-indicator field for each TPC command in DCI format 2_3 
· This 1-bit closed-loop-indicator indicates the first SRS CLPC adjustment state or the second SRS CLPC adjustment state.
Note: this 1-bit indicator is present for the CC where two SRS CLPC adjustment states are configured.

Agreement
For FR1, a joint TCI state can be associated with a PL offset.
· When a joint TCI state associated with a PL offset is applied for the PUSCH/PUCCH/SRS transmission, the UE shall calculate the Tx power of the PUSCH/PUCCH/SRS based on the DL PL RS and PL offset associated with this joint TCI state.
· Reuse the legacy uplink power control formulation by replacing legacy PL with a PL which is derived from the DL PL RS and the PL offset.
· FFS: The UE can update UL PL in a way that new UL PL = current UL PL + an update delta indicated by the NW.


R1-2403415	Summary #2 on Rel-19 asymmetric DL sTRP/UL mTRP	Moderator (OPPO)
From Tuesday session
Agreement
Support applying PL offset on PDCCH-order PRACH towards a UL TRP in FR1.
· Note: The DL reference timing determination for PDCCH-order PRACH transmission to an UL TRP is still based on the DL RS defined in current RAN4 specification.
· Above is subject to a separate UE capability signaling.

Agreement
Consider and down-select one from the following alts for indicating a PL offset for PDCCH-order PRACH transmission at least for FR1.
· Alt1: RRC configures multiple PL offset values in PRACH-Config and PDCCH-order DCI indicates one of them through one DCI field.
· Alt2: PDCCH order DCI indicates one PL offset value
· Alt3: The PL offset associated with one of the indicated joint/UL TCI state for UL TRP in unified TCI framework is applied on the PDCCH-order PRACH transmission
· Alt4: The PDCCH order DCI indicates one TCI state associated with a PL offset and the associated PL offset is applied on the PRACH transmission.
· Alt5: RRC configures one PL offset value for PRACH and the PDCCH order DCI indicates whether this PL offset value is applied on PRACH transmission or not.
Note: Other alternatives are not precluded.


R1-2403416	Summary #3 on Rel-19 asymmetric DL sTRP/UL mTRP	Moderator (OPPO)
From Wednesday session
Agreement
For the association between PL offset and joint/UL TCI state, consider and down-select one from the following Alts:
· Alt1a: One PL offset value is configured in a joint or UL TCI state by RRC only
· Alt1b: One PL offset value is configured in a joint or UL TCI state by RRC. A MAC CE can update the PL offset value(s) for joint or UL TCI state(s).
· Alt2a: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. One new RRC parameter is introduced in a joint or UL TCI state to indicate one of the configured PL offset configurations.
· Alt2b: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. One new RRC parameter is introduced in a joint or UL TCI state to indicate one of the configured PL offset configurations. A MAC CE can update the association between a joint or UL TCI state and PL offset configuration
· Alt3: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value.  A MAC CE can activate/indicate one PL offset configuration for each activated joint or UL TCI state. In each joint or UL TCI state, the initial PL offset value is 0dB.
· Alt4: A list of PL offset values is provided in a joint or UL TCI state by RRC. Each PL offset value is applied to a corresponding measured PL range.
Other alternatives are not precluded.

Agreement
For the asymmetric DL sTRP/UL mTRP deployment scenarios, study whether and how to indicate TPC command for SRS CLPC adjustment states through DCI format 1_1 and/or 0_1 when the UE is configured two SRS CLPC adjustment states.
[bookmark: _Toc163289947][bookmark: _Toc166272328]Evolution of NR duplex operation: Sub-band full duplex (SBFD)
Please refer to RP-240789 for detailed scope of the WI.

[116bis-R19-Duplex] – Xinghua (Huawei)
Email discussion on Rel-19 SBFD
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc
[bookmark: _Toc163289948][bookmark: _Toc166272329]SBFD TX/RX/measurement procedures
Including semi-static indication of SBFD resources.

R1-2401980	Discussion on SBFD TX/RX/measurement procedures	TCL
R1-2401994	On subband full duplex design	Huawei, HiSilicon
R1-2402102	Discussion on SBFD TX/RX/measurement procedures	Spreadtrum Communications
R1-2402124	On SBFD TX RX and measurement procedures	InterDigital, Inc.
R1-2402165	Discussion on transmission, reception and measurement procedures for SBFD operation	ZTE
R1-2402168	Discussion for SBFD TX RX measurement procedures	New H3C Technologies Co., Ltd.
R1-2402239	Discussion on Rel-19 SBFD operation	vivo
R1-2402325	Discussion on SBFD Tx/Rx/measurement procedures	OPPO
R1-2402380	Discussion on SBFD TX/RX/measurement procedures	CATT
R1-2402403	Discussion for SBFD TX/RX/ measurement procedures	Tejas Network Limited
R1-2402463	SBFD operation and procedures	Samsung
R1-2402508	Discussion on SBFD TX/RX/measurement procedures	China Telecom
R1-2402532	Discussion on SBFD TX/RX/measurement procedures	Langbo
R1-2402562	Discussion on SBFD TX/RX/measurement procedures	CMCC
R1-2402595	Discussion on SBFD TX/RX/measurement procedures	MediaTek Inc.
R1-2402663	Discussion on reception and transmission procedure for SBFD operation	Xiaomi
R1-2402687	Discussion on SBFD operation	Transsion Holdings
R1-2402795	Discussion on Tx/Rx/measurement procedures for SBFD operation	Fujitsu
R1-2402803	SBFD TX/RX/measurement procedures	Ericsson
R1-2402807	Discussion on SBFD TX/RX/measurement procedures	ITRI
R1-2402817	Tx Rx procedure for SBFD	ASUSTeK
R1-2402824	Discussion on subband non-overlapping full duplex Tx-Rx and measurement operations	NEC
R1-2402878	Views on SBFD TX/RX/measurement procedures	Apple
R1-2402910	Discussion on SBFD TX/RX/measurement procedures	Panasonic
R1-2402925	On SBFD TX/RX/measurement procedures	Nokia, Nokia Shanghai Bell
R1-2402964	SBFD operations	Sony
R1-2403017	Discussion on SBFD TX/RX/measurement procedures	ETRI
R1-2403057	Discussion on SBFD TX/RX/ measurement procedures	CEWiT
R1-2403071	SBFD procedures in RRC_CONNECTED mode	Sharp
R1-2403162	Views on SBFD TX/RX measurement procedures	Lenovo
R1-2403191	SBFD Transmission, Reception and Measurement Procedures	Qualcomm Incorporated
R1-2403215	Discussion on SBFD TX/RX/measurement procedures	Google Inc.
R1-2403241	Discussion on SBFD TX/RX/measurement procedures	NTT DOCOMO, INC.
R1-2403264	Discussion on SBFD TX/RX/measurement procedures	LG Electronics
R1-2403307	Discussion on SBFD Tx/Rx/measurement procedures	KT Corp.
R1-2403323	Discussions on SBFD TX/RX/measurement procedures	Ruijie Networks Co. Ltd
R1-2403369	Discussion on SBFD TX/RX/measurement procedures	WILUS
R1-2403377	Discussion on SBFD TX/RX operation	CableLabs

R1-2403472	Summary #1 of SBFD TX/RX/measurement procedures	Moderator (CATT)
From Monday session
Agreement
A symbol configured as SBFD symbol via cell-specific configuration cannot be reverted to a non-SBFD symbol via any UE-specific configuration or group-common signaling.
A symbol not configured as SBFD symbol via cell-specific configuration cannot be reverted to an SBFD symbol via any UE-specific configuration or group-common signaling.

Agreement:
For frequency resource allocation Type 0 for PDSCH or PUSCH in a single slot by DCI based scheduling (without repetition or TBoMS), when an assigned RBG overlaps with the subband boundary, only the PRBs within DL usable PRBs are considered to be valid for PDSCH reception and only the PRBs within UL usable PRBs are considered to be valid for PUSCH transmission.
· SBFD aware UE does not expect to be assigned with a RBG for PDSCH which is fully outside DL usable PRBs or a RBG for PUSCH which is fully outside UL usable PRBs.

R1-2403473	Summary #2 of SBFD TX/RX/measurement procedures	Moderator (CATT)
From Wednesday session
Agreement
Study the feasibility and enhancements to support separate power control and/or spatial relation for SRS, PUCCH and PUSCH in SBFD and non-SBFD symbols in different slots, including repetition and non-repetition, by considering existing schemes, e.g. multi-TRP PUCCH/PUSCH repetition schemes.

Agreement
For frequency domain resource allocation Type 1 for PDSCH in a single slot scheduled at least by DCI format in USS, discuss and decide whether/which of the following options is supported.
· Option 1-1: Only the assigned PRBs within DL usable PRBs are considered to be valid for PDSCH. Assigned PRBs that fall outside DL usable PRBs are considered to be invalid and should not be used for PDSCH resource mapping.
· Existing RB indexing and VRB-to-PRB mapping are reused
· The number of PRBs for TBS determination is based on the assigned PRBs within DL usable PRBs only
· FFS: DMRS sequence mapping 
· Option 1-2: Only the assigned PRBs within DL usable PRBs are considered to be valid for PDSCH. Assigned PRBs that fall outside DL usable PRBs are considered to be invalid and should not be used for PDSCH resource mapping.
· Existing RB indexing and VRB-to-PRB mapping are reused
· The number of PRBs for TBS determination is based on the assigned PRBs as legacy
· FFS: DMRS sequence mapping 
· Option 2: Introduce new RB indexing/PRB bundle indexing to ensure VRBs are mapped to DL usable PRBs only.
· Existing VRB-to-PRB mapping is reused
· Legacy TBS determination method is used
· FFS: DMRS sequence mapping 
· Option 3: Modify VRB-to-PRB mapping interleaver to ensure VRBs are mapped to DL usable PRBs only.
· Existing RB indexing/PRB bundle indexing is reused
· If the interleaver is not enabled, Option 1-1 or Option 1-2 is used
· Legacy TBS determination method is used
· FFS: DMRS sequence mapping 

Agreement
For cell-specific configuration of frequency locations of SBFD subbands,
· Option 1: Cell-specific frequency locations of SBFD subbands are separately configured for each SCS configuration in SCS-SpecificCarrierList.
· For each SCS configuration, the reference starting PRB is the PRB determined by the SCS configuration and offsetToCarrier corresponding to this subcarrier spacing.
Agreement
For an SPS PDSCH configuration without repetitions, if the reception occasions are across SBFD symbols and non-SBFD symbols where each reception occasion has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following option(s) are supported. 
· Option 1: Separate resource allocations for SBFD symbols and non-SBFD symbols
· FFS other separate configurations for SBFD symbols and non-SBFD symbols
· Option 2: Single resource configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication/determination to determine resource for the other symbol type
· Option 3: An SPS PDSCH reception occasion overlapping with RBs outside DL usable PRBs in SBFD symbols is invalid 
· Option 4: Only SPS PDSCH reception occasion in one symbol type is valid and SPS PDSCH reception occasion in the other symbol type is invalid 
· Option 5: Only the assigned PRBs within DL usable PRBs in SBFD symbols are considered to be valid for SPS PDSCH
· Other options are not precluded
For a CG PUSCH configuration without repetitions, if the transmission occasions are across SBFD symbols and non-SBFD symbols where each transmission occasion has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following option(s) are supported. 
· Option 1: Separate resource configurations for SBFD symbols and non-SBFD symbols
· FFS type 2 CG PUSCH
· FFS other separate configurations for SBFD symbols and non-SBFD symbols
· Option 2: Single resource configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication/determination to determine resource for the other symbol type
· Option 3: A CG PUSCH transmission occasion overlapping with RBs outside UL usable PRBs in SBFD symbols is invalid
· Option 4: Only CG PUSCH transmission occasion in one symbol type is valid and CG PUSCH transmission occasion in the other symbol type is invalid 
· Option 5: Only the assigned PRBs within UL usable PRBs in SBFD symbols are considered to be valid for CG PUSCH 
· Other options are not precluded


R1-2403474	Summary #3 of SBFD TX/RX/measurement procedures	Moderator (CATT)
From Thursday session
Agreement
If link direction indication is not supported nor provided for a SBFD symbol, for collision Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission) in the SBFD symbol for SBFD-aware UEs, reuse the existing collision handling principles in NR for operation on flexible symbols on a single carrier in unpaired spectrum, i.e. UE does not receive DL channel/signal.
· The above does not imply link direction indication is supported
· FFS on dynamically scheduled UL transmission with repetition
Agreement
If link direction indication is not supported nor provided for a SBFD symbol, for collision Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission) in the SBFD symbol for SBFD-aware UEs, reuse the existing collision handling principles and timeline in NR for operation on flexible symbols on a single carrier in unpaired spectrum, i.e. UL transmission is cancelled if cancellation timeline is met.
· The above does not imply link direction indication is supported
· FFS on dynamically scheduled DL reception with repetition
Agreement
For PDSCH repetitions across SBFD symbols and non-SBFD symbols in different slots where each repetition has either all SBFD or all non-SBFD symbols, and for multi-PDSCH scheduled by a single DCI across SBFD symbols and non-SBFD symbols in different slots, where each PDSCH within a slot has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following option(s) are supported. 
· Option 1: Separate FDRA configuration/indications/interpretations for SBFD symbols and non-SBFD symbols
· Option 2: Single FDRA configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication/determination to determine resource for the other symbol type 
· Option 3: A PDSCH in a slot overlapping with RBs outside DL usable PRBs in SBFD symbols is invalid, e.g. the PDSCH in the slot is dropped
· Option 4: Only PDSCH in one symbol type is valid and PDSCH in the other symbol type is invalid
· Option 5: For a PDSCH in a slot overlapping with RBs outside DL usable PRBs in SBFD symbols, only the assigned PRBs within DL usable PRBs are considered to be valid 
· Option 6: gNB does not schedule any PDSCH in SBFD symbols in a slot to be overlapping with PRBs outside DL usable PRBs
· Other options are not precluded
· FFS: Applicable conditions
Agreement
For PUSCH repetition type-A across SBFD symbols and non-SBFD symbols in different slots where each repetition has either all SBFD or all non-SBFD symbols, and for multi-PUSCH scheduled by a single DCI across SBFD symbols and non-SBFD symbols in different slots, where each PUSCH within a slot has either all SBFD or all non-SBFD symbols, and for TBoMS across SBFD symbols and non-SBFD symbols in different slots, where each transmission within a slot has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following option(s) are supported. 
· Option 1: Separate FDRA configuration/indications/interpretations for SBFD symbols and non-SBFD symbols
· Option 2: Single FDRA configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication/determination to determine resource for the other symbol type 
· Option 3: A PUSCH in a slot overlapping with RBs outside UL usable PRBs in SBFD symbols is invalid, e.g. the PUSCH in the slot is dropped/postponed
· Option 4: Only PUSCH in one symbol type is valid and PUSCH in the other symbol type is invalid
· Option 5: For a PUSCH in a slot overlapping with RBs outside UL usable PRBs in SBFD symbols, only the assigned PRBs within UL usable PRBs are considered to be valid 
· Option 6: gNB does not schedule any PUSCH in SBFD symbols in a slot to be overlapping with PRBs outside UL usable PRBs
· Other options are not precluded
· FFS: Applicable conditions
[bookmark: _Toc163289949][bookmark: _Toc166272330]SBFD random access operation
UE in RRC_IDLE/INACTIVE mode for random access is for study only until decision is made in RAN#104 to proceed to normative work.

R1-2401981	Discussion on SBFD random access operation 	TCL
R1-2401995	On subband full duplex random access operation	Huawei, HiSilicon
R1-2402103	Discussion on SBFD random access operation	Spreadtrum Communications, BUPT
R1-2402125	Enhancements on SBFD random access operations	InterDigital, Inc.
R1-2402166	Discussion on SBFD random access operation	ZTE
R1-2402169	Discussion for SBFD random access operation	New H3C Technologies Co., Ltd.
R1-2402240	Discussion on random access for Rel-19 SBFD	vivo
R1-2402326	Discussion on SBFD random access operation	OPPO
R1-2402381	Discussion on SBFD random access operation	CATT
R1-2402404	Discussion on SBFD Random Access Operation	Tejas Network Limited
R1-2402464	Random access on SBFD resources	Samsung
R1-2402509	Discussion on SBFD random access operation	China Telecom
R1-2402533	Discussion on SBFD random access operation	Langbo
R1-2402563	Discussion on SBFD random access operation	CMCC
R1-2402596	Discussion on SBFD Random Access Operation	MediaTek Inc.
R1-2402664	Discussion on SBFD random access operation	Xiaomi
R1-2402688	Discussion on SBFD random access operation	Transsion Holdings
R1-2402715	Discussion on SBFD random access operation	Korea Testing Laboratory
R1-2402747	Discussion on SBFD for random access operation	SK Telecom
R1-2402755	Discussion on random access for SBFD	NEC
R1-2402808	Discussion on SBFD random access operation	ITRI
R1-2402818	Random access procedure for SBFD	ASUSTeK
R1-2402831	Discussion on SBFD random access operation	Fujitsu
R1-2402879	Views on SBFD random access operation	Apple
R1-2402911	Discussion on SBFD random access operation	Panasonic
R1-2402926	SBFD random access operation	Nokia, Nokia Shanghai Bell
R1-2402929	SBFD random access operation	Lenovo
R1-2402965	SBFD RACH operation	Sony
R1-2403018	SBFD random access operation	ETRI
R1-2403072	Random access in SBFD symbols	Sharp
R1-2403192	SBFD Random Access Operation	Qualcomm Incorporated
R1-2403242	Discussion on SBFD random access operation	NTT DOCOMO, INC.
R1-2403265	Discussion on SBFD random access operation	LG Electronics
R1-2403332	On SBFD random access operation	Google Inc.
R1-2403370	Discussion on SBFD random access operation	WILUS

R1-2403468	Summary#1 on SBFD random access operation	Moderator (CMCC)
From Monday session
Agreement
Confirm the working assumption:
Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, consider the following alternatives to derive the time and frequency resources of the configured ROs in SBFD symbols. 
· Alt 1-1: only based on the existing parameters of the single RACH configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon). 
· FFS the details
· FFS: Alt 1-2: based on the existing parameters of the single RACH configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon) and newly introduced parameter(s). 

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, no separate prach-ConfigurationIndex to be configured in this option.

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, use existing random access configurations tables for unpaired spectrum (i.e., Table 6.3.3.2-3 for FR1 and Table 6.3.3.2-4 for FR2 in TS38.211).

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, 
· no enhancements for the RO validation rule for the ROs in non-SBFD symbols and the ROs in SBFD symbols configured indicated as flexible by tdd-UL-DL-ConfigurationCommon (if any). 
· FFS: the ROs in non-SBFD symbols that are valid for non-SBFD aware UEs are also valid for SBFD aware UEs.
· FFS: It’s up to network configuration to ensure the ROs in SBFD symbols configured indicated as flexible by tdd-UL-DL-ConfigurationCommon, which are valid for non-SBFD aware UEs based on legacy RO validation rule, are also valid for SBFD aware UEs (i.e., the configured ROs in SBFD symbols, if configured indicated as flexible by tdd-UL-DL-ConfigurationCommon, are within the UL usable PRBs).
· the RO in SBFD symbols configured indicated as downlink by tdd-UL-DL-ConfigurationCommon is valid if at least:
· Time and frequency resource of the RO are fully within UL usable PRBs, and not overlapped with SSB.
· FFS: Other condition.
Note: For the case that all the SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon, there is no restriction that all the configured ROs in SBFD symbols should be within the UL usable PRBs.


R1-2403469	Summary#2 on SBFD random access operation	Moderator (CMCC)
From Wednesday session
Working Assumption
For SBFD-aware UEs in RRC CONNECTED state, both RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration) and RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) are supported. Enabling both options at the same time for a UE is not supported.
· For Option 1 with Alt 1-1, FFS whether/how to reinterpret msg1-FrequencyStart in rach-ConfigCommon, RO validation rules and SSB-RO mapping rules, etc.
· For Option 2, FFS the RO validation rules, SSB-RO mapping rules, whether all the parameters currently in rach-ConfigCommon are necessary to be included in the additional RACH configuration, etc.
UE is not required to support both options.

Agreement
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, down-select (in RAN1#117) from the following alternatives:
· Alt 2-3: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration are invalid for SBFD-aware UEs.
· FFS: The case where the additional-ROs partially overlap with non-SBFD symbols 
· Alt 2-4: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration can be valid for SBFD-aware UEs.
For the legacy-ROs configured by legacy RACH configuration, the legacy RO validation rules and the legacy SSB-RO mapping rules are followed for SBFD aware UEs.


Proposal
Support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode. 
· Supported by New H3C, CMCC, ZTE, IDC, Xiaomi, HW, Samsung, Nokia, NEC, Google, TCL, Sharp, Wilus, LGE, Fujitsu, ETRI, Sony, QC, Lenovo, SKT, MTK, CATT, Panasonic
· Objected by Ericsson
R1-2403437	SBFD Random access operation	Ericsson	(rev of R1-2402804)


R1-2403470	Summary#3 on SBFD random access operation	Moderator (CMCC)
From Thursday session
Agreement
For SBFD-aware UEs in RRC CONNECTED state, and for RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration),
· For the legacy-ROs, including the ROs in non-SBFD symbols and the ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon (if any), the legacy SSB-RO mapping is followed.
· For the ROs in SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon, separate SSB-RO mapping will be used
Agreement
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, and for interpretation of the parameter prach-ConfigurationIndex provided by the additional RACH configuration,
· For FR2, consider from the following alternatives:
· Alt 1: use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211) 
· FFS whether to introduce new parameter(s) to determine the slot number for ROs in SBFD symbols.
· Alt 3: Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211)
· For FR1, consider from the following alternatives:
· Alt 1: Use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211) 
· FFS whether to introduce new parameter(s) to determine the subframe number for ROs in SBFD symbols.
· Alt 2: Use existing random access configurations table for paired spectrum/supplementary uplink (i.e., Table 6.3.3.2-2 in TS38.211)
· Alt 3: Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211)

Final summary in R1-2403789.
[bookmark: _Toc163289950][bookmark: _Toc166272331]CLI handling
R1-2401996	On cross-link interference handling for subband full duplex	Huawei, HiSilicon
R1-2402104	Discussion on CLI handling	Spreadtrum Communications
R1-2402126	On CLI handling for SBFD operations	InterDigital, Inc.
R1-2402167	Discussion on CLI handling for Rel-19 duplex operation	ZTE
R1-2402170	Discussion on CLI handling	New H3C Technologies Co., Ltd.
R1-2402241	Discussion on CLI handling for Rel-19 NR duplex	vivo
R1-2402327	CLI handling in NR duplex operation	OPPO
R1-2402382	Discussion on CLI handling for NR duplex evolution	CATT
R1-2402465	Cross-link interference handling for SBFD	Samsung
R1-2402564	Discussion on CLI handling	CMCC
R1-2402597	Discussion on CLI Handling in SBFD system	MediaTek Inc.
R1-2402665	Discussion on CLI handling for SBFD operation	Xiaomi
R1-2402689	Discussion on SBFD CLI handling	Transsion Holdings
R1-2402751	Discussion on CLI handling	Panasonic
R1-2402805	CLI handling	Ericsson
R1-2402825	CLI handling for NR duplex operation	NEC
R1-2402880	Views on CLI handling	Apple
R1-2402923	Cross-link interference management for duplexing evolution	Lenovo
R1-2402927	Cross-link interference handling for duplex evolution	Nokia, Nokia Shanghai Bell
R1-2402966	CLI handling for SBFD	Sony
R1-2403019	Discussion on CLI handling for SBFD operation	ETRI
R1-2403044	 Discussion on gNB-gNB CLI handling 	Tejas Network Limited
R1-2403046	Considerations and Recommendations for CLI mitigation for Subband Full Duplex	Charter Communications, Inc
R1-2403058	Discussion on CLI handling	CEWiT
R1-2403193	Enhancements for CLI handling	Qualcomm Incorporated
R1-2403243	Discussion on CLI handling	NTT DOCOMO, INC.
R1-2403266	Discussion on CLI handling	LG Electronics
R1-2403330	On the gNB-to-gNB CLI and the UE-to-UE CLI handling	Google Inc.
R1-2403371	Discussion on CLI handling for evolution of NR duplex operation	WILUS

R1-2403512	Summary #1 of CLI handling	Moderator (Huawei)
From Monday session
For future RAN1 meetings:
For the down-selection of gNB-to-gNB CLI handling scheme(s) and UE-to-UE CLI handling scheme(s), companies are encouraged to check whether the candidate co-channel CLI handling scheme can be applicable for inter-operator and/or intra-operator adjacent channel CLI handling.
· Note: Whether flexible symbol(s)/slot(s) with SBFD subband configurations can be convert into DL/UL symbols by TDD-UL-DL-ConfigDedicated is discussed under AI 9.3.1.
· Note: Whether UE-specific SBFD subband time domain location indication is supported is discussed under AI 9.3.1.
Agreement (updated as shown in red in Thursday session)
If beam nulling is supported for gNB-to-gNB CLI handling, the following are recommended to be specified
· Information exchange of measurement resource configuration, i.e., NCD-SSB and periodic NZP CSI-RS.
· [Information exchange of CLI-mitigation request]  Comeback on Wednesday
· [Information exchange of CLI-mitigation report]  Comeback on Wednesday
Agreement
If beam pairing is supported for gNB-to-gNB CLI handling, the following are recommended to be specified
· Information exchange of measurement resource configuration, i.e., SSB and/or periodic NZP CSI-RS
· Information exchange of recommended/not-recommended DL beam information and associated resource configuration

R1-2403513	Summary #2 of CLI handling	Moderator (Huawei)
From Wednesday session
Agreement
If non-transparent UL resource muting is supported for interference covariance matrix measurement for gNB-to-gNB CLI handling, the following are recommended to be specified
· Definition and indication of UL resource muting pattern
· Collision with DMRS/PTRS
· PUSCH resource mapping, i.e., rate-matching around the muted REs
· UCI resource determination
· Power allocation in symbols with muted REs considering potential impact to phase continuity 
· TB size determination
Note: The existing reference signal time-frequency resource pattern, e.g., PT-RS, comb-2 SRS, are the candidates for the UL resource muting pattern.
Note: Consider pattern without adverse impact on PAPR
Note: The potential impact on transmit signal quality/MPR requirement may need to checked with RAN4.
Note: The above does not apply for PUSCH transmission during random access procedures.

Agreement
If non-transparent UL resource muting is supported for gNB-to-gNB CLI measurement for gNB-to-gNB CLI handling, the following are recommended to be specified
· Definition and indication of UL resource muting pattern
· Collision with DMRS/PTRS
· PUSCH resource mapping, i.e., rate-matching around the muted REs
· UCI resource determination
· Power allocation in symbols with muted REs considering potential impact to phase continuity 
· TB size determination
· Exchange of information across gNBs on measurement resources 
Note: The existing reference signal time-frequency resource pattern, e.g., CSI-RS, are used to determine the UL resource muting pattern.
Note: Consider pattern without adverse impact on PAPR
Note: The potential impact on transmit signal quality/MPR requirement may need to checked with RAN4.
Note: The above does not apply for PUSCH transmission during random access procedures.

Agreement
Consider the following alternatives for down selection in RAN1#117.
Alt.1:
If L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set) i.e., SRS-RSRP resource or CLI-RSSI resource
· Measurement reporting
· Periodic, semi-persistent or aperiodic reporting on PUCCH/PUSCH 
· New report quantities: e.g L1-SRS-RSRP, L1-CLI-RSSI and/or RS indexes
· UCI bits generation 
· UCI omission rule 
· Priority rules for multiple CSI reporting
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours
· CLI measurement accuracy requirement [RAN4]
Alt.2: 
If L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set), i.e., CLI-IMR
· Measurement reporting
· CSI measurement procedure integrating CLI measurement
· Note: Reuse the existing periodic, semi-persistent and aperiodic reporting on PUCCH/PUSCH 
· Note: Reuse the existing report quantities, i.e., CQI, L1-SINR, and the new measurements on CLI-IMR are included in the interference measurement term for the existing report quantities
Alt.3:
If L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set) i.e., SRS-RSRP resource or CLI-RSSI resource or CLI-IMR
· Measurement reporting
· Periodic, semi-persistent or aperiodic reporting on PUCCH/PUSCH 
· New report quantities: e.g. L1-SRS-RSRP, L1-CLI-RSSI and/or RS indexes
· UCI bits generation 
· UCI omission rule 
· Priority rules for multiple CSI reporting
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours
· CSI measurement procedure integrating CLI measurement
· CLI measurement accuracy requirement [RAN4]
Note: The new measurements on CLI-IMR are included in the interference measurement term for the existing report quantities, i.e., CQI, L1-SINR.

Agreement
UL Tx power control based schemes are not considered in the down-selection of gNB-to-gNB CLI handling and UE-to-UE CLI handling schemes.
· Note: Support of UL Tx power control enhancements can be discussed in AI 9.3.1 and 9.3.2 (for PRACH only).

R1-2403514	Summary #3 of CLI handling	Moderator (Huawei)
From Thursday session
Agreement
If coordinated scheduling in time and/or frequency is supported for gNB-to-gNB CLI handling and UE-to-UE CLI handling, the following is recommended to be specified
· Information exchange of semi-static cell-specific SBFD time and frequency location configuration
Conclusion
L1 based UE-to-UE CLI measurement and reporting based on event triggered based reporting are not considered for UE-to-UE CLI handling in Rel-19.
[bookmark: _Toc163289951][bookmark: _Toc166272332]Study on solutions for Ambient IoT (Internet of Things) in NR
Please refer to RP-240826 for detailed scope of the SI. For additional clarification on the work scope, please refer to section 8 of RP-240854.

R1-2403663	Session notes for 9.4 (Study on solutions for Ambient IoT in NR)	Ad-Hoc Chair (Huawei)
Friday decision: The session notes are endorsed and contents reflected below.

[116bis-R19-A_IoT] – Xiaodong (CMCC)
Email discussion on Rel-19 Ambient IoT
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc
[bookmark: _Toc163289952][bookmark: _Toc166272333]Evaluation on Ambient IoT in NR
[bookmark: _Toc163289953][bookmark: _Toc166272334]Evaluation assumptions and results
Including assumptions on coverage and coexistence evaluations, link budget calculations, and remaining design targets of TR 38.848

R1-2401970	Evaluation assumptions and results for Ambient IoT	Ericsson
R1-2402011	Evaluation methodology and assumptions for Ambient IoT	Huawei, HiSilicon
R1-2402040	Discussion on evaluation assumptions and results for Ambient IoT devices	FUTUREWEI
R1-2402072	Evaluation assumptions and results for Ambient IoT	Nokia
R1-2402105	Discussion on evaluation assumptions and results for Ambient IoT	Spreadtrum Communications
R1-2402137	Discussions on deployment scenarios and evaluation assumptions for A-IoT	Intel Corporation
R1-2402184	Discussion on Ambient IoT evaluations	ZTE, Sanechips
R1-2402242	Evaluation methodologies assumptions and results for Ambient IoT	vivo
R1-2402328	Discussion on evaluation assumptions and results for A-IoT	OPPO
R1-2402383	The evaluation methodology and preliminary results of Ambient IoT	CATT
R1-2402466	Considerations for evaluation assumptions and results	Samsung
R1-2402510	Discussion on evaluation assumptions and results for Ambient IoT	China Telecom
R1-2402565	Discussion on evaluation methodology and assumptions	CMCC
R1-2402666	Evaluation methodology and assumptions for Ambient IoT	Xiaomi
R1-2402826	Discussion on ambient IoT evaluation framework	NEC
R1-2402857	Evaluation assumptions for Ambient IoT	InterDigital, Inc.
R1-2402881	Views on evaluation assumptions and link budget analysis for AIoT	Apple
R1-2402946	On evaluation assumptions and results for A-IoT	MediaTek
R1-2402967	Evaluation assumptions and results for Ambient IoT	Sony
R1-2403117	Discussion on Ambient IoT evaluation	LG Electronics
R1-2403194	Evaluation Assumptions and Results	Qualcomm Incorporated
R1-2403244	Study on evaluation assumptions for Ambient IoT	NTT DOCOMO, INC.
R1-2403284	Evaluation assumptions for Ambient IoT	Comba
R1-2403397	Discussion on Evaluation assumption and preliminary results for AIoT	IIT Kanpur, Indian Institute of Technology Madras

R1-2403515	FL summary #1 for Ambient IoT evaluation	Moderator (CMCC)
From Monday session
Agreement
For R2D link in the coverage evaluation, for device 1
· Budget-Alt1 is used (note: receiver architecture is RF ED)
For D2R link in the coverage evaluation,
· Budget-Alt2 is used.

Agreement
The following scenarios are defined,
· FFS: which of these scenarios will be evaluated.
	Scenario
	CW Inside/outside topology
	Diagram of the scenario
	Description of the scenario
	Device 1/2a/2b 
	CW spectrum
	D2R spectrum
	R2D spectrum

	D1T1-A1
	CW inside topology
	[image: ]
	· CW node inside topology 1
· ‘CW’ in CW2D and ‘R2’ in D2R are different
· ‘CW’ in CW2D and ‘R1’ in R2D are same
· ‘R1’ in R2D and ‘R2’ in D2R are different
	Device 1, 2a
	Case 1-1 (inside topology, DL)
Case 1-2 (inside topology, UL)
	Same as CW
	

	D1T1-A2
	
	[image: A black background with a black square

Description automatically generated with medium confidence]
	· CW node inside topology 1
· same ‘CW’ and ‘R’ node for CW2D, D2R and R2D
	
	Same as D1T1-A1
	Same as CW
	

	D1T1-B
	CW outside topology
	[image: A black background with a black square

Description automatically generated with medium confidence]
	· CW node outside topology 1
· ‘CW’ in CW2D and ‘R’ in D2R are different
· ‘CW’ in CW2D and ‘R’ in R2D are different
· ‘R’ in R2D and ‘R’ in D2R are same
	
	Case 1-4 (outside topology, UL)
	Same as CW
	

	D1T1-C
	No CW
	[image: ]
	· No CW Node.
	Device 2b
	N/A
	UL
	

	D2T2-A1

	CW inside topology
	[image: A black background with a black square

Description automatically generated with medium confidence]
	· CW node inside topology 2
· ‘CW’ in CW2D and ‘R2’ in D2R are different
· ‘CW’ in CW2D and ‘R1’ in R2D are same
· ‘R1’ in R2D and ‘R2’ in D2R are different
· BS communicates with R1 and R2
	Device 1, 2a
	Case 2-2 (inside topology, UL)
	Same as CW
	

	D2T2-A2
	
	[image: A black background with a black square

Description automatically generated with medium confidence]
	· CW node inside topology 2
· same ‘CW’ and ‘R’ node for CW2D, D2R and R2D
· BS communicates with R
	
	Same as D2T2-A1
	Same as CW
	

	D2T2-B
	CW outside topology
	[image: A black background with a black square

Description automatically generated with medium confidence]
	· CW node outside topology 2
· ‘CW’ in CW2D and ‘R’ in D2R are different
· ‘CW’ in CW2D and ‘R’ in R2D are different
· ‘R’ in R2D and ‘R’ in D2R are same
· BS communicates with R
	
	Case 2-3 (outside topology, DL)
Case 2-4 (outside topology, UL)
	Same as CW
	

	D2T2-C
	No CW
	[image: ]
	· No CW Node.
· BS communicates with R
	Device 2b
	N/A
	FFS

	

	Note: this table is for the case where D2R is in the same spectrum as CW2D.




R1-2403516	FL summary #2 for Ambient IoT evaluation	Moderator (CMCC)
From Tuesday session
Agreement
For D1T1,
· InF-DH NLOS model defined in TR38.901 is used for D2R and R2D links as pathloss model in coverage evaluation.
For D2T2,
· InF-DL and InH-Office model defined in TR38.901is used as pathloss model in coverage evaluation,
· NLOS for D2R and R2D links if InF-DL is used
· LOS for D2R and R2D links if InH-Office is used
Agreement
The following layout is used for evaluation purpose,
· FFS: CW distribution for D1T1-B and D2T2-B
	Parameter
	Assumptions for D1T1
	Assumptions for D2T2

	Scenario
	InF-DH
	InH-office
	InF-DL

	Hall size
	120x60 m
	120 x50 m
	300x150 m

	Room height
	10 m
	3m
	10 m

	Sectorization
	None

	BS deployment / Intermediate UE dropping
	18 BSs on a square lattice with spacing D, located D/2 from the walls.
· L=120m x W=60m; D=20m
· BS height = 8 m 
[image: A black dots on a white background

Description automatically generated]
	· L=120m x W=50m; 
· Intermediate UE height = 1.5 m 

FFS: Intermediate UE dropping
	· L=300m x W=150m; 
· Intermediate UE height = 1.5 m 

FFS: Intermediate UE dropping

	Device distribution 
	Device Height= 1.5 m
AIoT devices drop uniformly distributed over the horizontal area
	Device Height= 1.5 m
AIoT devices drop uniformly distributed over the horizontal area
FFS: which devices are involved in the evaluations
	Device Height= 1.5m
AIoT devices drop uniformly distributed over the horizontal area
FFS: which devices are involved in the evaluations

	Device mobility (horizontal plane only)
	3 kph
	3 kph
	3 kph



Agreement
In the link level simulation, considering the following channel model,
· For D1T1, TDL-A channel model is used for R2D link and for D2R link for InF-DH scenario.
· For D2T2, 
· TDL-A channel model is used for R2D link and for D2R link if InF scenario is considered
· TDL-D channel model is used for R2D link and for D2R link if InH-Office scenario is considered
· FFS delay spread for each case.
Agreement
For coverage evaluation, subject to further discussion on which scenarios to evaluate, 
· In the case of CW inside topology with ’A2’ scenarios
· The digital baseband processing of CW self-interference handling is not modelled in link level simulation (LLS). It is included in the link budget analysis by reporting the CW cancellation capability value.
· FFS: In the case of CW outside topology with ‘B’ scenarios or CW inside topology with ’A1’ scenarios
Agreement
The maximum distance targets are set separately for device 1, device 2a, device 2b, respectively
· FFS detailed values and RAN1 can further decide the target within in the range of 10m to 50m after link budget study.
· FFS whether to set different values for different scenarios

R1-2403643	FL summary #3 for Ambient IoT evaluation	Moderator (CMCC)
From Thursday session
Agreement
The table below is agreed (except for the yellow part)

	No.
	Item
	Reader-to-Device
	Device-to-Reader

	(0) System configuration

	[0A]
	Scenarios
	D1T1-A1/A2/B/C
D2T2-A1/A2/B/C
	D1T1-A1/A2/B/C
D2T2-A1/A2/B/C

	[0A1]
	CW case
	N/A
	1-1/1-2/1-4/2-2/2-3/2-4

	[0B]
	Device 1/2a/2b
	Device 1/2a/2b
	Device 1/2a/2b

	[0C]
	Center frequency (MHz)
	900MHz (M), 2GHz (O)
	900MHz (M), 2GHz (O)

	(1) Transmitter

	[1D]
	Number of Tx antenna elements / TxRU/ Tx chains modelled in LLS
	For BS:
- 2(M) or 4(O) antenna elements for 0.9 GHz

For Intermediate UE:
- 1(M) or 2(O) 
	 1

	[1E]
	Total Tx Power (dBm) 
	· For BS in DL spectrum for indoor
· 33dBm(M), FFS: 38dBm(O), one smaller value [FFS: 23 or 26] dBm(M) 
· FFS: additional constraints on PSD
· FFS: For UE in DL spectrum for indoor
· For UL spectrum for indoor, 
· 23dBm (M)
· FFS: 26dBm(O)

Other valuesare NOT precluded subject to future discussion.


	· For device 1/2a:
· D2R-CWRxPower-Alt1:
· Company to report CW Tx/Rx power together with CW2D distance (see [1E1]~[1E5])
· D2R-CWRxPower-Alt2:
· Balanced MPL/distance (see [1E1]~[1E5], and subject to [1E3] = = [4B])
· For device 2b:
· D2R-dev2bTxPower-Alt1: -10 dBm(O)
· D2R-dev2bTxPower-Alt2: -20 dBm(M)

Other values are NOT precluded subject to future discussion.

	[1E1]
	CW Tx power (dBm)
	N/A
	· 23dBm for UL spectrum, FFS 26dBm
· 33dBm(M), 38dBm (O) for DL spectrum 
Note: only applicable for device 1/2a

	[1E2]
	CW Tx antenna gain (dBi)
	N/A
	· Company to report, the value equals to 
· UE Tx ant gain, or
· BS Tx ant gain
Note: only applicable for device 1/2a

	[1E3]
	CW2D distance (m)
	N/A
	· For D2R-CWRxPower-Alt1:
· [Company to report]
· For D2R-CWRxPower-Alt2:
· Calculated
Note: only applicable for device 1/2a

	[1E4]
	CW2D pathloss (dB)
	N/A
	Calculated
Note: only applicable for device 1/2a

	[1E5]
	CW received power (dBm)
	N/A
	Calculated
Note: only applicable for device 1/2a

	[1F]
	Transmission Bandwidth used for the evaluated channel (Hz)
	180k(M), 
360k(O), 
1.08MHz(O)
	UL data rate: xx bps

FFS: data rate for each case

	[1G]
	Tx antenna gain (dBi)
	· For BS for indoor, 6 dBi(M), 2dBi(M)

· For intermediate UE, 0 dBi
	· For A-IoT device, 0dBi (M), -3dBi (O)

	[1H]
	Ambient IoT backscatter loss (dB)

Note: due to, e.g., 
· impedance mismatch
· Modulation factor
	N/A
	· OOK: Y dB
· PSK: X dB
Note: Only for device 1
FFS: for device 2a

	[1J]
	FFS: Ambient IoT on-object antenna penalty
	· 0.9dB or 10.4
	· 0.9dB or 10.4

	[1K]
	Ambient IoT backscatter amplifier gain (dB)
	N/A
	· 10 dB (M)
· 15 dB (O)
Note: Only for device 2a

	[1N]
	FFS: Cable, connector, combiner, body losses, etc. (dB)
	FFS
	N/A

	[1M]
	EIRP (dBm)
	Calculated
FFS: any limitation of the EIRP subject to future discussion
	Calculated

	(2) Receiver

	[2A]
	Number of receive antenna elements / TxRU / chains modelled in LLS
	Same as [1D]-D2R
	Same as [1D]-R2D

	[2B]
	Bandwidth used for the evaluated channel (Hz)
	FFS: relation with the transmission bandwidth used for the evaluated channel
	· FFS: whether the values are single side-band or double side-band
· Note: The value is used for calculating the noise power
FFS: relation with the transmission bandwidth used for the evaluated channel

	[2B1]
	FFS: RF CBW (Hz)
	FFS:
· 10MHz
· 20MHz
· Other values
Note: The value is used for calculating the noise power 
	N/A

	[2C]
	Receiver antenna gain (dBi)
	same as [1G]-D2R
	Same as [1G]-R2D

	[2X]
	FFS: Cable, connector, combiner, body losses, etc. (dB)
	N/A
	FFS

	[2D]
	Receiver Noise Figure (dB)
	FFS: 20dB or 24dB or 30dB for Budget-Alt2
FFS: different values for device architecture
	For BS as reader
· 5dB
For UE as reader
· 7dB

	[2E]
	Thermal Noise power spectrum density (dBm/Hz)
	-174
	-174

	[2F]
	Noise Power (dBm)
	Calculated
	Calculated

	[2G]
	Required SNR
	Reported by company
	Reported by company

	[2H]
	FFS: Ambient IoT on-object antenna penalty
	· 0.9dB or 10.4
	· 0.9dB or 10.4

	[2J]
	Budget-Alt1/ Budget-Alt2
	For R2D link in the coverage evaluation, for device 1
· Budget-Alt1 is used (note: receiver architecture is RF ED)
FFS: device 2
	Budget-Alt2

	[2K]
	CW cancellation (dB)
	N/A
	For [monostatic backscatter], FFS
· [140dB for BS]
· [120dB for UE]

For [bistatic backscatter]
· Assuming CW has no impact to the receiver sensitivity loss. 

	[2K1]
	Remaining CW interference (dB)
	N/A
	Calculated

	[2K2]
	Receiver sensitivity loss(dB)
	N/A
	Calculated

	[2L]
	Receiver Sensitivity (dBm)

	For Budget-Alt1, 
· For device 1 (RF-ED),
· FFS:{-30dBm ~ -36dBm}

· For device 2 if RF-ED is used
· FFS

· For device 2 if RF-ED is not used
· N/A


For Budget-Alt2, 
· Calculated


	Calculated

Note: the receiver sensitivity includes the receiver sensitivity loss [2K2], i.e. after CW cancellation at least if ‘A2’ scenario is used


	(3) System margins

	[3A]
	Shadow fading margin (function of the cell area reliability and lognormal shadow fading std deviation) (dB)
	TBD
	TBD

	[3B]
	polarization mismatching loss (dB)
	3 dB
	3 dB

	[3C]
	BS selection/macro-diversity gain (dB)
	0 dB 

FFS: other values are not precluded
	0 dB

FFS: other values are not precluded

	[3D]
	Other gains (dB) (if any please specify)
	Reported by companies with justification
	Reported by companies with justification

	(4) MPL / distance

	4A
	MPL (dB)
	Calculated
	Calculated

	4B
	Distance (m)
	Calculated
	Calculated



<Editor Notes: Note 1 will be updated once the table has stabilized >
Note1: calculated values in the Table XXXX are derived according to the followings,
· 1E
· For D2R, and device 1/2(backscatter), whether this value is need (not regarded as an input variable but regarded as indirect variable), or based on backscatter activation power threshold
· 1M
· For R2D,  
· For D2R, 
· Device 1: 
· Device 2a: 
· Device 2b: 
· 2F: 
· 2L
· For R2D and Budget-Alt1, [2L] = [2H]
· For R2D and Budget-Alt2, [2L] = [2G]+[2F]
· For D2R and Budget-Alt2, Refer to section [xxx] (Proposal [P4-3])
· 4A
· 
· 4B is derived from pathloss model 
· Refer to section [XXX] (Proposal [P4-3-2])
Note2: (M) denotes the value is mandatory to be evaluated. (O) denotes the value can be optionally evaluated.


R1-2403768	FL summary #4 for Ambient IoT evaluation	Moderator (CMCC)
From Friday session
Agreement
For coverage evaluation purpose, 
· For scenarios ‘A1’ and ‘A2’,
· The Device Tx Power is calculated by assuming CW2D pathloss = D2R pathloss.
· For scenarios ‘B’,
· The Device Tx Power is calculated by CW received power which can be derived by at least CW2D distance (m) value. 
· FFS: CW2D distance (m) value(s)

R1-2403769	[draft] LS on Ambient-IoT evaluation scenarios and assumptions	CMCC, [RAN1]
Decision: The draft LS in R1-2403769 is endorsed with the following changes:
· For the last agreement copied in the LS, remove the green highlight in the second column and delete “note 1” with its yellow highlights.
· Revise the first sentence in the LS as follows:
· RAN1 has discussed and agreed the following aspects. RAN1 would like to clarify that parts highlighted in yellow are not yet agreed by RAN1.
· Revise the action to RAN4 as follows:
· RAN1 respectfully asks RAN4 to take the above information into account for coexistence studies and to provide a response if needed.
Friday decision: Final LS is approved in R1-2403782. Note the above additional agreement reached on Friday is added in the LS compare to the endorsed draft LS in R1-2403769.


[Post-116bis-AIoT] Email discussion on Ambient IoT evaluation assumptions from April 23 until April 26 – Xiaodong (CMCC)
· focus on proposals P3.7.1-v1, P3.5.8-v2, P3.2.1-(1)-v2 and P3.5.5-v1 in section 2 of R1-2403768.
Friday decision: Focus on proposal P3.2.4-v1 in section 2 of R1-2403768 is added to the post email discussion.


Final summary in R1-2403788.
[bookmark: _Toc163289954][bookmark: _Toc166272335]Ambient IoT device architectures
R1-2401971	Ambient IoT device architectures	Ericsson
R1-2401976	Discussion on ambient IoT device architectures	TCL
R1-2402012	Ultra low power device architectures for Ambient IoT	Huawei, HiSilicon
R1-2402041	Discussion on Ambient IoT device architectures	FUTUREWEI
R1-2402073	Ambient IoT device architectures	Nokia
R1-2402106	Discussion on Ambient IoT device architectures	Spreadtrum Communications
R1-2402185	Discussion on Ambient IoT device architectures	ZTE, Sanechips
R1-2402243	Discussion on Ambient IoT Device architectures	vivo
R1-2402329	Discussion on device architecture for A-IoT device	OPPO
R1-2402384	Study of the Ambient IoT devices architecture	CATT
R1-2402467	Considerations for Ambient-IoT device architectures	Samsung
R1-2402511	Discussion on Ambient IoT device architectures	China Telecom
R1-2402566	Discussion on Ambient IoT device architectures	CMCC
R1-2402667	Discussion on ambient IoT device architectures	Xiaomi
R1-2402725	Discussion on Ambient IoT device architectures	Honor
R1-2402827	Device architecture requirements for ambient IoT	NEC
R1-2402858	Device architectures for Ambient IoT	InterDigital, Inc.
R1-2402882	Views on device architecture for AIoT	Apple
R1-2402947	On Ambient IoT device architectures	MediaTek
R1-2402968	Ambient IoT device architectures	Sony
R1-2403059	Discussion on Ambient IoT device architectures	CEWiT
R1-2403102	Discussion on the Ambient IoT device architectures	Lenovo
R1-2403118	Discussion on Ambient IoT device architectures	LG Electronics
R1-2403195	Ambient IoT Device Architecture	Qualcomm Incorporated
R1-2403245	Study on device architecture for Ambient IoT	NTT DOCOMO, INC.
R1-2403398	Views on Architecture of Ambient IoT 	IIT Kanpur, Indian Institute of Tech Madras

R1-2403497	FL Summary #1 for 9.4.1.2 A-IoT Device Architecture	Moderator (Qualcomm)
From Tuesday session
Agreement
Study device 2b architecture w/ RF-ED receiver with following blocks.
· Antenna could be either shared or separate for RF energy harvester (if present) and receiver/transmitter.
· Matching network is to match impedance between antenna and other components (including RF energy harvester (if present) and receiver related blocks).
· Energy harvester for harvesting energy from e.g., RF signal, solar, vibration/movement, temperature difference, etc
· Energy storage (e.g., capacitor) stores harvested energy from energy harvester.
· Power management unit (PMU) manages storing energy to energy storage from energy harvester and suppling power to active component blocks which needs power supply.
· Digital BB logic includes functional blocks like encoder, decoder, controller, etc.
· Memory can include two types of memory: 1) Non-Volatile Memory (NVM) such as EEPROM for permanently storing device ID, etc, and 2) registers for temporarily keeping any information required for its operation only while energy is available in energy storage.
· Clock generator provides required clock signal(s).
· Reception related blocks
· RF BPF filter for improving selectivity.
· Depending on implementation, it may not exist. RAN4 RF requirement (if any, e.g., ACS) and peak power consumption target also need to be considered.
· FFS: LNA for improving signal strength and sensitivity of receiver, if present
· RF envelope detector (RF-ED) detects envelope from RF signal.
· BB amplifier amplifies BB signal to improve signal strength.
· BB LPF can filter out harmonics and high frequency components to improve input signal quality to comparator/ADC.
· Depending on implementation, it may not exist.
· Comparator or N-bit ADC
· Transmission related blocks
· Tx Modulator: baseband bits are modulated according to modulation scheme. This block could be the part of BB logic.
· Digital to Analog Converter (DAC) converts digital signal to analog signal.
· Low pass filter for filtering out undesired signal
· Mixer performs up converting baseband signal to RF range.
· Local oscillator (LO) for carrier frequency generation
· FFS: PLL/FLL
· FFS: Power amplifier (PA) amplifies tx signal, if present
· Details on transmitter related blocks depends on tx waveform/modulation.

[image: ]

Agreement
Further study reflection amplifier for Device 2a, considering following aspects:
· Types of reflection amplifier
· Uni-directional/one-way (for D2R)
· Bi-directional/two-way (for both R2D and D2R)
· FFS: switching loss (if applicable)
· One-way Amplification Gain
· E.g. [10, 15, 25] dB
· Considering stability, operating frequency, and power consumption characteristics
· Bandwidth

Agreement
Further study the feasibility of large frequency shift (large FS, i.e. between DL/UL spectrum of an FDD band) for device 2a considering at least following aspects.
· Power consumption characteristics
· Frequency shift range and granularity
· Image suppression or SSB backscatter for large FS
· IF carrier frequency accuracy
· Harmonics suppression
Note: the necessity (including applicable potential scenarios) of large FS can still be discussed in other agendas of the SI.


R1-2403498	FL Summary #2 for 9.4.1.2 A-IoT Device Architecture	Moderator (Qualcomm)
From Wednesday session
Agreement
Study device 2b architecture with ZIF receiver with following blocks.
· Antenna could be either shared or separate for RF energy harvester (if present) and receiver/transmitter.
· Matching network is to match impedance between antenna and other components (including RF energy harvester (if present) and receiver related blocks).
· Energy harvester for harvesting energy from e.g., RF signal, solar, vibration/movement, temperature difference, etc
· Energy storage (e.g., capacitor) stores harvested energy from energy harvester.
· Power management unit (PMU) manages storing energy to energy storage from energy harvester and suppling power to active component blocks which needs power supply.
· Digital BB logic includes functional blocks like encoder, detector, decoder, controller, etc.
· Memory can include two types of memory: 1) Non-Volatile Memory (NVM) such as EEPROM for permanently storing device ID, etc, and 2) registers for temporarily keeping any information required for its operation only while energy is available in energy storage.
· Clock generator provides required clock signal(s).
· Local oscillator (LO) for generating carrier frequency for Tx and Rx
· FFS: PLL/FLL
· FFS: one LO or separate LOs for Tx and Rx
· Reception related blocks
· RF BPF filter for improving selectivity.
· Depending on implementation, it may not exist. RAN4 RF requirement (if any, e.g., ACS) and peak power consumption target also need to be considered.
· FFS: LNA for improving signal strength and sensitivity of receiver.
· Mixer down converts RF signal to BB stage. 
· Depending on implementation, there could be one or two mixers for Rx and Tx
· BB amplifier amplifies BB signal
· BB LPF can filter out undesired frequency components to improve input signal quality to comparator/ADC.
· Depending on implementation, it may not exist.
· Comparator or N-bit ADC
· Transmission related blocks
· Tx Modulator: baseband bits are modulated according to modulation scheme. This block could be the part of BB logic.
· Digital to Analog Converter (DAC) converts digital signal to analog signal.
· Low pass filter for filtering out undesired signal
· Mixer performs up converting baseband signal to RF range.
· FFS: Power amplifier (PA) amplifies tx signal, if present
· Details on transmitter related blocks depends on e.g., waveform/modulation, etc
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Agreement
Study device 2b architecture with IF-ED receiver with following blocks.
· Antenna could be either shared or separate for RF energy harvester (if present) and receiver/transmitter.
· Matching network is to match impedance between antenna and other components (including RF energy harvester (if present) and receiver related blocks).
· Energy harvester for harvesting energy from e.g., RF signal, solar, vibration/movement, temperature difference, etc
· Energy storage (e.g., capacitor) stores harvested energy from energy harvester.
· Power management unit (PMU) manages storing energy to energy storage from energy harvester and suppling power to active component blocks which needs power supply.
· Digital BB logic includes functional blocks like encoder, decoder, controller, etc.
· Memory can include two types of memory: 1) Non-Volatile Memory (NVM) such as EEPROM for permanently storing device ID, etc, and 2) registers for temporarily keeping any information required for its operation only while energy is available in energy storage.
· Clock generator provides required clock signal(s).
· Local oscillator (LO) for generating carrier frequency for Tx, or for generating carrier frequency offset by the IF for Rx
· FFS: PLL/FLL
· FFS: one LO or separate LOs for Tx and Rx
· Reception related blocks
· RF BPF filter for improving selectivity.
· Depending on implementation, it may not exist. RAN4 RF requirement (if any, e.g., ACS) and peak power consumption target also need to be considered.
· FFS: LNA for improving signal strength and sensitivity of receiver, if present
· Mixer down converts RF signal to IF stage. 
· Depending on implementation, there could be one or two mixers for Rx and Tx
· IF amplifier amplifies IF signal
· IF filter for filtering out unwanted RF and LO signals
· IF envelope detector (IF-ED) detects envelope from IF signal.
· BB amplifier
· Depending on implementation, one or both of IF amplifier and BB amplifier may exist.
· BB LPF can filter out harmonics and high frequency components to improve input signal quality to comparator/ADC.
· Depending on implementation, it may not exist.
· Comparator or N-bit ADC
· Note: image rejection is required
· Transmission related blocks
· Tx Modulator: baseband bits are modulated according to modulation scheme. This block could be the part of BB logic.
· Digital to Analog Converter (DAC) converts digital signal to analog signal.
· Low pass filter for filtering out undesired signal
· Mixer performs up converting baseband signal to RF range.
· FFS: Power amplifier (PA) amplifies tx signal, if present
· Details on transmitter related blocks depends on e.g., waveform/modulation, etc
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R1-2403499	FL Summary #3 for 9.4.1.2 A-IoT Device Architecture	Moderator (Qualcomm)
Final summary in R1-2403774.
[bookmark: _Toc163289955][bookmark: _Toc166272336]Physical layer design for Ambient IoT
[bookmark: _Toc163289956][bookmark: _Toc166272337]General aspects of physical layer design
Including numerologies, bandwidths, multiple access, waveform, modulation, and coding

R1-2401972	General aspects of physical layer design for Ambient IoT	Ericsson
R1-2401977	Discussion on general aspects of physical layer design for Ambient IoT	TCL
R1-2402013	On general aspects of physical layer design for Ambient IoT	Huawei, HiSilicon
R1-2402042	Discussion on physical layer design for Ambient IoT devices	FUTUREWEI
R1-2402074	General aspects of physical layer design for Ambient IoT	Nokia
R1-2402107	Discussion on general aspects of physical layer design for Ambient IoT	Spreadtrum Communications
R1-2403445	Discussion on general aspects of physical layer design for Ambient IoT	ZTE, Sanechips	(rev of R1-2402186)
R1-2402244	Discussion on General Aspects of Physical Layer Design	vivo
R1-2402330	Discussion on general aspects of physical layer design of A-IoT communication	OPPO
R1-2402385	Discussion on general aspects of physical layer design	CATT
R1-2402468	Considerations on general aspects of Ambient IoT	Samsung
R1-2402487	General aspects of physical layer design for Ambient IoT	Panasonic
R1-2402512	Discussion on general aspects of physical layer design for Ambient IoT	China Telecom
R1-2402547	Discussion on Physical Layer Design for Ambient-IoT	EURECOM
R1-2402567	Discussion on general aspects of A-IoT physical layer design	CMCC
R1-2402668	Discussion on physical layer design of Ambient IoT	Xiaomi
R1-2402706	Considerations on Some Aspects of Physical Layer Design for Ambient IoT	Continental Automotive
R1-2402720	Ambient IoT – General aspects of physical layer design, for uplink modulation	Wiliot Ltd.
R1-2402736	Discussion on general aspects of physical layer design	Sharp
R1-2402769	Discussion on general aspects of ambient IoT physical layer design	NEC
R1-2402859	Discussion on general aspects of physical layer design for Ambient IoT	InterDigital, Inc.
R1-2402883	Views on general physical layer design aspects for AIoT	Apple
R1-2402948	On general aspects of physical layer design for A-IoT	MediaTek
R1-2402969	General aspects of physical layer design for Ambient IoT	Sony
R1-2403020	Discussion on general aspects of physical layer design	ETRI
R1-2403060	Discussion on General aspects of physical layer design	CEWiT
R1-2403069	Discussions on general aspects of physical layer design for Ambient IoT	Ruijie Networks Co. Ltd
R1-2403090	Discussion on general aspects of physical layer design	Google
R1-2403103	Discussion on the physical layer design aspects for Ambient IoT devices	Lenovo
R1-2403119	General aspects of Ambient IoT physical layer design	LG Electronics
R1-2403196	General aspects of physical layer design	Qualcomm Incorporated
R1-2403246	Study on general aspects of physical layer design for Ambient IoT	NTT DOCOMO, INC.
R1-2403281	Discussion on general aspects of physical layer design	Comba	(Tdoc is withdrawn)
R1-2403309	General aspects of physical layer design for Ambient IoT	ITL
R1-2403394	Discussion on general aspects of physical layer design for AIoT	IIT Kanpur, Indian Institute of Technology Madras

R1-2403487	Feature Lead Summary#1 for 9.4.2.1: "Ambient IoT – General aspects of physical layer design"	Moderator (Huawei)
From Tuesday session
Agreement
Study time-domain multiple access of D2R transmissions. Further details, including pros/cons, are FFS.

Agreement
Study frequency-domain multiple access of D2R transmissions, at least by utilizing a small frequency-shift in baseband. Further details, including pros/cons, are FFS.

Agreement
Whether code-domain multiple access is feasible and necessary for D2R transmissions for all devices is FFS.

Agreement
The following bandwidths for D2R are defined for the purpose of the study:
· Transmission bandwidth, Btx,D2R: The frequency resources scheduled by a reader for a D2R transmission from one device.
· FFS in agenda 9.4.2.3: how frequency resources scheduled by a reader are determined
· Occupied bandwidth, Bocc,D2R: The transmission bandwidth plus the potential associated intra A-IoT guard-bands totalling Bguard,D2R
· Note: this guard band is not for coexistence with NR/LTE
· If/how to define guard band for coexistence between A-IoT D2R and NR/LTE is up to RAN4.
· Bocc,D2R >= Btx,D2R
· Possible values of each bandwidth are FFS


R1-2403488	Feature Lead Summary#2 for 9.4.2.1: "Ambient IoT – General aspects of physical layer design"	Moderator (Huawei)
From Wednesday session
Agreement
For D2R, study: Manchester encoding, FM0 encoding, Miller encoding, no line coding.
· FFS: Mapping(s) from bit(s) to line-code codewords
· FFS: How to achieve small frequency shift in baseband and/or FDM(A) among devices
· Aspects to study include:
· Spectrum shape
· Complexity
· Power consumption
· BER, BLER
· Resilience to SFO
· If there is any relation to CFO

Agreement
A-IoT D2R study of FEC includes at least convolutional codes.
· Comparisons are encouraged to compare to the case of no FEC
· FFS details of convolutional codes, such as polynomial(s), shift-register termination, etc.
· FFS if other FEC candidates/methods will be studied.

Agreement
Study
· baseline: using 6 bits and 16 bits CRC with polynomials from TS 38.212, or no CRC, for PRDCH
· baseline: using 6 bits and 16 bits CRC with polynomials from TS 38.212, or no CRC, for PDRCH
· FFS: details when different CRC lengths or no CRC may be used
· FFS: other 6 bits and 16 bits CRC with different polynomials than from TS 38.212

Agreement
Study D2R transmission in the physical layer using repetition
· Note: Discussions regarding higher-layer repetitions are up to RAN2.


R1-2403678	Feature Lead Summary#3 for 9.4.2.1: “Ambient IoT – General aspects of physical layer design”	Moderator (Huawei)
From Friday session
Agreement
R2D study includes subcarrier spacing of 15 kHz, from the reader perspective, for OFDM-based waveform.
· Inclusion in the study of subcarrier spacing of 30 kHz is FFS.

Agreement
For R2D study OFDM-based waveform with subcarrier spacing of 15 kHz, Btx,R2D is ≤ [12] PRBs and is down-selected among:
· Alt 1: Including 180 kHz, 360 kHz, and FFS other values
· Alt 2: Integer multiple(s) of 180 kHz (FFS: what integer(s))
· Alt 3: Integer multiple(s) of the subcarrier spacing (FFS: what integer(s))

Agreement
For R2D CP handling for OFDM based OOK waveform:
· For potential down-selection, study among the following candidate methods
· Method Type 1: Removal of CP at device without specified transmit-side 
· FFS: How device determines the CP location
· FFS: Impact on feasibility of device SFO
· FFS: relation to M, if any
· Method Type 2: Ensure the CP insertion of OFDM-based waveform will not introduce false rising/falling edge between the last OOK chip in OFDM symbol (n-1) and the first OOK chip in OFDM symbol n.
· FFS: Whether/how to arrange that OOK chips have equal length after CP insertion
· FFS: relation to M, if any
· FFS: Detail of relationship to line code codewords
· FFS: Impact on feasibility of device SFO
· [Other method types are not precluded]
· Study of the methods should include e.g.:
· CP impact on R2D timing acquisition, and decoding & performance of PRDCH
· Reader and device implementation complexities
· Interference between R2D and NR DL/UL if in the same NR band
· Spectrum efficiency

Agreement
Study for all devices the following for D2R baseband modulation, for potential down-selection:
· OOK
· Binary PSK
· Binary FSK
· Strive to identify one variant of Binary FSK to study further.


Final summary in R1-2403679.
[bookmark: _Toc163289957][bookmark: _Toc166272338]Frame structure and timing aspects
Including synchronization and timing, random access, scheduling and timing relationships

R1-2401973	Frame structure and timing aspects for Ambient IoT	Ericsson
R1-2402014	On frame structure and timing aspects of Ambient IoT	Huawei, HiSilicon
R1-2402043	Discussion on Frame Structure and Timing Aspects for Ambient IoT	FUTUREWEI
R1-2402075	Frame structure and timing aspects for Ambient IoT	Nokia
R1-2402108	Discussion on frame structure and timing aspects for Ambient IoT	Spreadtrum Communications
R1-2402134	Discussions on frame structure and timing aspects for A-IoT	Intel Corporation
R1-2402154	Discussion on frame structure and timing aspects for Ambient IoT	BUPT	(Late submission)
R1-2402187	Discussion on frame structure and physical layer procedure for Ambient IoT	ZTE, Sanechips
R1-2402245	Discussion on Frame structure, random access, scheduling and timing aspects	vivo
R1-2402331	Discussion on frame structure and timing aspects of A-IoT	OPPO
R1-2402386	Study of Frame structure and timing aspects for Ambient IoT	CATT
R1-2402469	Considerations for frame structure and timing aspects	Samsung
R1-2402513	Discussion on frame structure and timing aspects for Ambient IoT	China Telecom
R1-2402568	Discussion on frame structure and timing aspects for A-IoT	CMCC
R1-2402585	Discussion on physical layer procedures for ambient IoT	Lenovo
R1-2402615	Frame structure and timing aspects of Ambient IoT	InterDigital, Inc.
R1-2402669	Discussion on frame structure and timing aspects for Ambient IoT	Xiaomi
R1-2402737	Discussion on frame structure and timing aspects	Sharp
R1-2402748	Discussion on A-IoT Frame Structure and Timing Aspects	Panasonic
R1-2402770	Discussion on frame structure and timing for ambient IoT	NEC
R1-2402796	Discussion on frame structure and timing aspects	Fujitsu
R1-2402884	Frame structure and timing aspects for Ambient IoT	Apple
R1-2402949	On frame structure and timing aspects for A-IoT	MediaTek
R1-2402970	Frame structure and timing aspects for Ambient IoT	Sony
R1-2403021	Discussion on frame structure and timing aspects	ETRI
R1-2403038	Discussion on frame structure and timing aspects for AIoT	TCL
R1-2403042	Discussion on frame structure and timing aspects for Ambient IoT	Comba
R1-2403061	Discussion on Frame structure and timing aspects	CEWiT
R1-2403091	Discussion on frame structure and timing aspects	Google
R1-2403120	Frame structure and timing aspects for Ambient IoT	LG Electronics
R1-2403197	Frame structure and timing aspects	Qualcomm Incorporated
R1-2403247	Study on frame structure and timing aspects for Ambient IoT	NTT DOCOMO, INC.
R1-2403373	Discussion on Frame structure and timing aspects for A-IoT	China Unicom
R1-2403393	Discussion on Frame Structure and Timing Aspects for Ambient IoT	Indian Institute of Tech (M), IIT Kanpur
R1-2403395	Discussion on Frame structure and timing aspects for AIoT	IIT Kanpur, Indian Institute of Technology Madras

R1-2403446	FL summary #1 on frame structure and timing aspects for Rel-19 Ambient IoT	Moderator (vivo)
From Tuesday session
Agreement
For R2D transmission, if OFDM-based waveform is used, the start of R2D transmission from reader perspective is assumed to be aligned with the boundary of an NR OFDM symbol (including the CP) for in-band/guard-band operation.


R1-2403447	FL summary #2 on frame structure and timing aspects for Rel-19 Ambient IoT	Moderator (vivo)
From Thursday session
Agreement
To determine or derive the end of PRDCH transmission, study at least following options:
· Option 1: R2D postamble immediately follows the PRDCH to indicate the end of the PRDCH.
· Option 2: Based on R2D control information.
Agreement
For the reader to acquire the end of PDRCH transmission, study at least following options:
· Option 1: D2R postamble immediately follows the PDRCH
· Option 2: Based on control information
Agreement
For D2R transmission, study the necessity of midamble at least for the purpose of performing timing/frequency tracking or channel estimation or interference estimation, considering at least the following:
· Modulation and Coding schemes, e.g., data modulation, line/channel coding 
· Receiving methods, e.g., coherent or non-coherent
· D2R transmission length/packet size
· Midamble overhead
· Timing/frequency accuracy
· Phase accuracy

R1-2403448	FL summary #3 on frame structure and timing aspects for Rel-19 Ambient IoT	Moderator (vivo)
From Friday session
Agreement
RAN1 study the R2D transmission without midamble as the baseline if Manchester encoding is used.
· FFS the necessity for the R2D transmission with midamble if PIE is used.

Final summary in R1-2403776.
[bookmark: _Toc163289958][bookmark: _Toc166272339]Downlink and uplink channel/signal aspects
[bookmark: _Hlk153949115]Including detailed physical layer design aspects such as information payload, time/frequency domain resource, feasibility and required functionalities for proximity determination, etc.

R1-2401974	Downlink and uplink channel/signal aspects for Ambient IoT	Ericsson
R1-2401978	Discussion on downlink and uplink channel/signal aspects for Ambient IoT	TCL
R1-2402015	Physical channels and signals for Ambient IoT	Huawei, HiSilicon
R1-2402044	Discussion on D2R and R2D Channel/Signal Aspects for Ambient IoT	FUTUREWEI
R1-2402076	R2D and D2R channel/signal aspects for Ambient IoT	Nokia
R1-2402109	Discussion on downlink and uplink channel/signal aspects for Ambient IoT	Spreadtrum Communications
R1-2402135	Discussions on physical channel and signals for A-IoT	Intel Corporation
R1-2402188	Discussion on downlink/uplink channel/signal  for Ambient IoT	ZTE, Sanechips
R1-2402246	Discussion on  Downlink and uplink channel/signal aspects	vivo
R1-2402332	Discussion on downlink and uplink channel/signal aspects for A-IoT	OPPO
R1-2402387	DL and UL Physical Channels/signals design in support of Ambient IoT devices	CATT
R1-2402470	Considerations for downlink and uplink channel/signal aspect	Samsung
R1-2402514	Discussion on downlink and uplink channel/signal aspects for Ambient IoT	China Telecom
R1-2402569	Discussion on downlink and uplink channel/signal aspects	CMCC
R1-2402586	Discussion on channel/signal aspects for ambient IoT	Lenovo
R1-2402616	Downlink and uplink channels aspects of Ambient IoT	InterDigital, Inc.
R1-2402670	Discussion on downlink and uplink channel_signal aspects for Ambient IoT	Xiaomi
R1-2402705	Considerations on downlink and uplink channels/signals for A-IoT	Continental Automotive
R1-2402738	Discussion on downlink and uplink channel/signal aspects	Sharp
R1-2402771	Discussion on downlink and uplink channel for ambient IoT	NEC
R1-2402797	Discussion on downlink and uplink channel/signal aspects	Fujitsu
R1-2402856	Discussion on downlink and uplink channels and signals for A-IoT	Panasonic
R1-2402885	Views on physical channels/signals and proximity determination for AIoT	Apple
R1-2402950	On downlink and uplink channel/signal aspects for A-IoT	MediaTek
R1-2402971	Downlink and uplink physical channel for Ambient IoT	Sony
R1-2403022	Discussion on downlink and uplink channel/signal aspects for A-IoT	ETRI
R1-2403043	Discussion on downlink and uplink channel and signal for Ambient IoT	Comba
R1-2403092	Discussion on downlink and uplink transmission aspects	Google
R1-2403121	Downlink and uplink channel/signal aspects for Ambient IoT	LG Electronics
R1-2403198	Downlink and uplink channel/signal aspects	Qualcomm Incorporated
R1-2403248	Study on downlink and uplink channel/signal aspects for Ambient IoT	NTT DOCOMO, INC.
R1-2403374	Discussion on downlink and uplink channel aspects for A-IoT	China Unicom
R1-2403396	Discussion on Downlink and Uplink channel/signal aspects for AIoT	IIT Kanpur, Indian Institute of Technology Madras

R1-2403558	Feature lead summary#1 on downlink and uplink channel/signal aspects	Moderator (Apple)
From Wednesday session
Agreement
For the R2D timing acquisition signal immediately preceding the transmission of a physical channel, study a preamble with at least two parts which includes a start-indicator part and a clock-acquisition part, where the start-indicator part immediately precedes the clock-acquisition part:
· Start-indicator part provides the start of the R2D transmission
· FFS: Details of start-indicator part
· Clock-acquisition part provides at least the chip synchronization of the subsequent physical channel transmission
· FFS: Details of clock-acquisition part, e.g. structure, encoding, length, etc. 
· FFS: Methods to determine chip duration of the subsequent physical channel transmission 
· FFS: Other functionalities
· Note: the preamble is considered not to be part of a physical channel
· FFS: other part(s) of the preamble, if any 
· FFS: whether the above clock acquisition is sufficient for all devices
· FFS: how to make the preamble compact


R1-2403637	Feature lead summary#2 on downlink and uplink channel/signal aspects	Moderator (Apple)
From Thursday session
Agreement
For D2R, a preamble preceding each PDRCH transmission is studied as the baseline at least for the D2R timing acquisition signal:
· Preamble is not part of PDRCH
· FFS: Other functionalities of the preamble
Agreement
For PRDCH generation at the reader, at least following blocks are studied as the baseline:
· CRC bits are appended if there is non-zero length CRC
· Note: CRC details discussed in agenda item 9.4.2.1
· Line coding block 
· OOK-1/OOK-4 modulation with OFDM waveform generation, including resource mapping 
· FFS details
· Note: Other blocks could be added if agreed
[image: ] 

PRDCH generation

Agreement
For PDRCH generation at the device, at least following blocks are studied as the baseline:
· CRC bits are appended if there is non-zero length CRC
· Note: CRC details discussed in agenda item 9.4.2.1
· Coding 
· Exact coding methods within the coding block, e.g. with/without line coding and/or FEC discussed under agenda 9.4.2.1
· Note: If no line coding is used, there may be an additional block (e.g. square wave generator) before/after modulation block
· Modulation
· Note: Other blocks could be added if agreed
 [image: ]

PDRCH generation


R1-2403749	Feature lead summary#3 on downlink and uplink channel/signal aspects	Moderator (Apple)
From Friday session
Agreement
Reference signals including at least DMRS, PTRS, CSI-RS/TRS, are not further studied for R2D.

Agreement
Reference signals including DMRS, PTRS, SRS, are not further studied for D2R
· Note: This doesn’t preclude the possibility to study preamble, midamble, postamble for different purposes, e.g. channel/interference estimation and/or proximity determination

Agreement
Proximity determination based on device side measurements is not considered.


Final summary in R1-2403786.
[bookmark: _Toc163289959][bookmark: _Toc166272340]Waveform characteristics of carrier-wave provided externally to the Ambient IoT device
Including interference handling at Ambient IoT UL receiver and at NR base station

R1-2401975	Waveform characteristics of carrier wave provided externally to the Ambient IoT device	Ericsson
R1-2401979	Discussion on waveform characteristics of external carrier-wave for Ambient IoT	TCL
R1-2402016	On external carrier wave for backscattering based Ambient IoT device	Huawei, HiSilicon
R1-2402045	Discussion on External Carrier Waveform Characteristics for Ambient IoT	FUTUREWEI
R1-2402077	Waveform characteristics of carrier-wave provided externally to the Ambient IoT device	Nokia
R1-2402110	Discussion on waveform characteristics of external carrier-wave for Ambient IoT	Spreadtrum Communications
R1-2402136	Discussions on waveform characteristics of carrier-wave for A-IoT	Intel Corporation
R1-2402189	Discussion on carrier wave for Ambient IoT	ZTE, Sanechips
R1-2402247	Discussion on CW waveform and interference handling at AIoT UL receiver	vivo
R1-2402333	Discussion on Waveform characteristics of carrier-wave provided externally to the A-IoT device	OPPO
R1-2402388	Discussion on the waveform characteristics of carrier-wave for the Ambient IoT device	CATT
R1-2402471	Considerations for waveform characteristics of carrier-wave	Samsung
R1-2402515	Discussion on waveform characteristics of carrier-wave provided externally to the Ambient IoT device	China Telecom
R1-2402570	Discussion on waveform characteristics of carrier-wave provided externally to the Ambient IoT device	CMCC
R1-2402587	Discussion on external carrier wave for ambient IoT	Lenovo
R1-2402671	Discussion on waveform characteristics of carrier-wave	Xiaomi
R1-2402739	Discussion on waveform characteristics of externally provided carrier-wave	Sharp
R1-2402860	Discussion on carrier-wave for Ambient IoT	InterDigital, Inc.
R1-2402886	Views on carrier waveform and interference handling for AIoT	Apple
R1-2402951	On carrier-wave waveform characteristics for A-IoT	MediaTek
R1-2402972	External carrier wave for Ambient IoT	Sony
R1-2403002	Discussion on waveform characteristics of carrier-wave for Ambient IoT device	Panasonic
R1-2403023	Discussion on waveform characteristics of carrier-wave provided externally to the A-IoT device	ETRI
R1-2403062	Discussion on Waveform characteristics of carrier-wave provided externally to the Ambient IoT device	CEWiT
R1-2403093	Discussion on waveform characteristics of carrier-wave provided externally to the Ambient IoT device	Google
R1-2403094	Considerations for waveform characteristics of carrier-wave	Semtech Neuchatel SA
R1-2403122	Considerations on carrier-wave transmission for Ambient IoT	LG Electronics
R1-2403199	Waveform characteristics of carrier-wave provided externally to the Ambient IoT device	Qualcomm Incorporated
R1-2403249	Study on waveform characteristics of carrier-wave for Ambient IoT	NTT DOCOMO, INC.
R1-2403399	Discussion on Carrier wave related aspects for AIoT	IIT Kanpur, Indian Institute of Technology Madras

R1-2403480	FL summary#1 on CW waveform characteristics for A-IoT	Moderator (Spreadtrum Communications)
From Monday session
Agreement
For CW waveform for D2R backscattering, multiple unmodulated single-tone is studied compared to single-tone in R19 SI.
· Two unmodulated single-tones as a starting point
· FFS: Other number of tones
· FFS: how large gap is needed between tones
Agreement
For CW waveform for D2R backscattering, contiguous multi-tone OFDM signal is not studied in R19 SI.


R1-2403559	FL summary#2 on CW waveform characteristics for A-IoT	Moderator (Spreadtrum Communications)
Presented in Wednesday session

R1-2403639	FL summary#3 on CW waveform characteristics for A-IoT	Moderator (Spreadtrum Communications)
From Thursday session
Agreement
Study at least the following characteristics of unmodulated single-tone and multiple unmodulated single-tone CW waveforms for backscattering:
· For D2R 
· Reception performance
· Spectrum utilization of backscattered signal corresponding to the CW waveforms
· CW interference suppression at D2R receiver
· Including complexity and CW cancellation capability value/range (if any) 
· For scenarios ’A1’, ’A2’ and ’B’
· Relative complexity of CW generation


R1-2403766	FL summary#4 on CW waveform characteristics for A-IoT	Moderator (Spreadtrum Communications)
Presented in Friday session.


Final summary in R1-2403767.
[bookmark: _Toc163289960][bookmark: _Toc166272341]Enhancements of network energy savings for NR
Please refer to RP-240170 for detailed scope of the WI.

[116bis-R19-NES] – Ajit (Ericsson)
Email discussion on Rel-19 NES enhancement
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc

R1-2403272	Updated workplan for Rel-19 network energy savings WI	Rapporteurs (Ericsson, Apple)
[bookmark: _Toc163289961][bookmark: _Toc166272342]On-demand SSB SCell operation
R1-2401985	On-demand SSB SCell Operation	Nokia, Nokia Shanghai Bell
R1-2402029	Discussion on on-demand SSB SCell operation for NES	Huawei, HiSilicon
R1-2402048	Discussion of on-demand SSB Scell operation	FUTUREWEI
R1-2402111	Discussion on on-demand SSB SCell operation	Spreadtrum Communications
R1-2402149	Design of on-demand SSB SCell operation	Intel Corporation
R1-2402190	Discussion on on-demand SSB for NES	ZTE, Sanechips
R1-2402248	Discussions on on-demand SSB Scell operation	vivo
R1-2402283	On-demand SSB SCell Operation	Google
R1-2402334	Discussion on the enhancement to support on demand SSB SCell operation	OPPO
R1-2402389	Discussion on on-demand SSB SCell operation	CATT
R1-2402472	On-demand SSB SCell operation	Samsung
R1-2402516	Discussion on on-demand SSB operation for SCell	China Telecom
R1-2402536	Discussion on On-demand SSB SCell operation	Mavenir
R1-2402541	Discussion on on-demand SSB SCell operation	Panasonic
R1-2402571	Discussion on on-demand SSB SCell operation	CMCC
R1-2402637	Discussion on on-demand SSB SCell operation	InterDigital, Inc.
R1-2402672	Discussion on on-demand SSB SCell operation	Xiaomi
R1-2402690	Discussion on On-Demand SSB SCell operation	Transsion Holdings
R1-2402726	Discussion on on-demand SSB SCell operation	Honor
R1-2402809	Discussion on On-demand SSB SCell operation	ITRI
R1-2402819	On-demand SSB for SCell	ASUSTeK
R1-2402828	Discussion on on-demand SSB for SCell operation	NEC
R1-2402832	Discussion on on-demand SSB SCell operation	Fujitsu
R1-2402887	On-demand SSB SCell Operation	Apple
R1-2402930	On-demand SSB SCell operation	Lenovo
R1-2402942	On-demand SSB SCell operation	MediaTek
R1-2402973	On-demand SSB SCell operation	Sony
R1-2403024	Discussion on On-demand SSB SCell operation	ETRI
R1-2403063	Discussion on on-demand SSB Scell operation	CEWiT
R1-2403123	On-demand SSB SCell operation	LG Electronics
R1-2403134	On demand SSB Scell operation for NES	KDDI Corporation
R1-2403200	On-demand SSB operation for Scell	Qualcomm Incorporated
R1-2403250	Discussion on on-demand SSB SCell operation	NTT DOCOMO, INC.
R1-2403273	On-demand SSB SCell operation	Ericsson
R1-2403301	Discussion on on-demand SSB SCell operation	Sharp
R1-2403304	On-demand SSB SCell operation for NES	Fraunhofer IIS, Fraunhofer HHI
R1-2403308	Discussion of on-demand SSB SCell operation	CAICT

R1-2403506	Summary #1 of on-demand SSB for NES	Moderator (LG Electronics)
Presented in Tuesday session

R1-2403507	Summary #2 of on-demand SSB for NES	Moderator (LG Electronics)
Presented in Wednesday session

R1-2403508	Summary #3 of on-demand SSB for NES	Moderator (LG Electronics)
From Thursday session
Agreement
For the identified scenarios and cases (as per RAN1#116 agreement), on-demand SSB can be triggered by gNB at least for the following scenarios/cases:
· Scenario #2 and Case #1
· Scenario #2 and Case #2
· Scenario #2A and Case #1
· Scenario #2A and Case #2
· FFS: Scenario #3A and Case #1
· FFS: Scenario #3A and Case #2
· FFS: Scenario #3B and Case #1
· FFS: Scenario #3B and Case #2
· For Case #1, once on-demand SSB is triggered, its transmission is in a periodic manner.
· Note: This does not imply periodic on-demand SSB is transmitted indefinitely after triggered.
· Notes:
· Scenario #2A refers to
· “When UE receives SCell activation command (e.g., as defined in TS 38.321)”
· Scenario #3A refers to
· “After UE receives SCell activation command (e.g., as defined in TS 38.321) until SCell activation is completed”
· Scenario #3B refers to
· “When SCell activation is completed and SCell is activated” or
· “After SCell activation is completed and SCell is activated”
· For discussion purpose under AI 9.5.1, always-on SSB is SSB supported in Rel-18 specifications.
· Timing for on-demand SSB transmission (e.g. when the triggered SSB starts and ends) will be separately discussed.

Agreement
For a cell supporting on-demand SSB SCell operation,
· Note: It is up to gNB implementation whether always-on SSB (if transmitted) on the cell is cell-defining SSB or not.
· For on-demand SSB on the cell, downselect between the following alternatives
· Alt-1: It is up to gNB implementation whether on-demand SSB is cell-defining SSB or not.
· Alt-2: On-demand SSB is limited to non-cell-defining SSB.
· FFS: Further limitations to on-demand SSB 

Agreement
For a cell supporting on-demand SSB SCell operation,
· L1 and/or L3 measurement based on on-demand SSB is supported for the cell.
· FFS further details on L1 and/or L3 measurement


R1-2403509	Summary #4 of on-demand SSB for NES	Moderator (LG Electronics)
From Friday session
Agreement
The following agreement from RAN1#116 is modified (in red)
· For SSB burst(s) triggeredindicated by on-demand SSB SCell operation, study at least the following options.
· Option 1: UE expects that on-demand SSB burst(s) is periodically transmitted from time instance A.
· Option 1A: UE expects that on-demand SSB burst(s) is periodically transmitted from time instance A until gNB turns OFF the on demand SSB
· Option 2: UE expects that on-demand SSB burst(s) is transmitted from time instance A to time instance B and not transmitted after time instance B.
· Option 3: UE expects that on-demand SSB burst(s) is transmitted N times after time instance A and not transmitted after N on-demand SSB bursts are transmitted.
· Option 4: UE expects that on-demand SSB burst(s) is transmitted with a periodicity from time instance A to time instance B and with the other periodicity after time instance B.
· FFS: The combination of above options
· FFS: How to define time instance A/B and the value of N per option
· FFS: Each option is applicable to which Cases or Scenarios (as per the previous agreement)

Agreement
For a cell supporting on-demand SSB SCell operation, further study the following options.
· Option 1: Separate signaling between legacy/existing signaling (e.g., RRC, MAC CE) providing SCell activation/deactivation and signaling providing On-demand SSB transmission indication.
· Option 2: A single signaling in which both SCell activation/deactivation and On-demand SSB transmission indication are provided.
· FFS: Details of the signaling
· Other options are not precluded.
· FFS: Details on On-demand SSB transmission indication


Final summary in R1-2403765.
[bookmark: _Toc163289962][bookmark: _Toc166272343]On-demand SIB1 for idle/inactive mode UEs
R1-2401986	On-demand SIB1 for Idle/Inactive mode UEs	Nokia, Nokia Shanghai Bell
R1-2402030	Discussion on on-demand SIB1 for NES	Huawei, HiSilicon
R1-2402049	Discussion of on-demand SIB1 for idle/inactive mode UEs	FUTUREWEI
R1-2402112	Discussion on on-demand SIB1 for idle/inactive mode UEs	Spreadtrum Communications
R1-2402191	Discussion on on-demand SIB1 for UEs in idle or inactive mode	ZTE, Sanechips
R1-2402249	Discussions on on-demand SIB1 for idle/inactive mode UEs	vivo
R1-2402284	On-demand SIB1 for Idle/Inactive Mode UE	Google
R1-2402335	Discussion on the enhancement to support on demand SIB1 for idle/inactive mode UE	OPPO
R1-2402390	Discussion on on-demand SIB1	CATT
R1-2402473	On-demand SIB1 for idle/inactive mode UEs	Samsung
R1-2402517	Discussion on on-demand SIB1 for idle/inactive mode UEs	China Telecom
R1-2402542	Discussion on on-demand SIB1 for idle/inactive mode UEs	Panasonic
R1-2402572	Discussion on-demand SIB1 for UEs in idle/inactive mode	CMCC
R1-2402673	Discussion on on-demand SIB1 for idle/inactive mode UEs	Xiaomi
R1-2402683	Discussion on on-demand SIB1 for idle/inactive mode UEs	InterDigital, Inc.
R1-2402691	Discussion on on-demand SIB1 transmission for idle/inactive mode UEs	Transsion Holdings
R1-2402820	Triggering of on-demand SIB1	ASUSTeK
R1-2402823	On-demand SIB1 for Idle/Inactive mode UEs	III
R1-2402829	Discussion on on-demand SIB1 for UEs in idle/inactive mode	NEC
R1-2402833	Discussion on on-demand SIB1 transmission for network energy savings	Fujitsu
R1-2402888	On on-demand SIB1 for IDLE/INACTIVE mode UE	Apple
R1-2402931	On-demand SIB1 for idle/inactive mode UEs	Lenovo
R1-2402943	On-demand SIB1 for idle or inactive mode UEs	MediaTek
R1-2402974	Considerations on on-demand SIB1 for idle/inactive mode UEs	Sony
R1-2403003	Views on On-demand SIB1 operation for idle/inactive UEs	Vodafone
R1-2403025	On-demand SIB1 for idle/inactive mode UEs for NES	ETRI
R1-2403064	Discussion on  on-demand SIB1	CEWiT
R1-2403124	On-demand SIB1 for idle/inactive mode UEs	LG Electronics
R1-2403201	On-demand SIB1 procedure	Qualcomm Incorporated
R1-2403251	Discussion on on-demand SIB1 for idle/inactive mode UEs	NTT DOCOMO, INC.
R1-2403274	Study of on-demand SIB1 for UEs in idle/inactive mode for NES	Ericsson
R1-2403302	Discussion on on-demand SIB1 transmission for idle UEs	Sharp
R1-2403305	On-demand SIB1 for NES	Fraunhofer IIS, Fraunhofer HHI
R1-2403390	Discussion on On-demand SIB1 for idle/inactive mode UEs	DENSO CORPORATION

R1-2403527	FL summary 1 for on-demand SIB1 in idle/inactive mode	Moderator (MediaTek)
From Tuesday session
Agreement
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 focuses its studies on the following cases:
· Case 1: Option 1+A+X 
· Case 2: Option 1+B+X
· Case 3: Option 2+B+Y
Where the options 1/2/A/B/X/Y are defined below:
· On target cell of UL WUS transmission:
· [bookmark: OLE_LINK191]Option 1: UE transmits UL WUS to NES Cell
· Option 2: UE transmits UL WUS to Cell A
· On configuration provision for UL WUS transmission
· [bookmark: OLE_LINK192]Option A: UE obtains the UL WUS configuration from NES Cell
· [bookmark: OLE_LINK283][bookmark: OLE_LINK277]Option B: UE obtains the UL WUS configuration from Cell A 
· On receiving of SIB1 
· Option X: UE receives on-demand SIB1 from NES Cell 
· Option Y: UE receives on-demand SIB1 from Cell A
Agreement
RAN1 to further study the following UE operation scenarios in the UL WUS design:
· Scenario 1: UE requests SIB1 to camp on NES cell
· Scenario 2: UE request SIB1 to perform random access procedure to make RRC connection to NES cell

R1-2403528	FL summary 2 for on-demand SIB1 in idle/inactive mode	Moderator (MediaTek)
From Wednesday session
Agreement
RAN1 to further study UE identification of NES cell with on-demand SIB1 based on one, both, or combination of the following options:
· Option 1: By WUS configuration
· Option 2: By PBCH payload of NES cell

R1-2403529	FL summary 3 for on-demand SIB1 in idle/inactive mode	Moderator (MediaTek)
From Thursday session
Agreement
[bookmark: OLE_LINK28][bookmark: OLE_LINK24]Companies to report at least the following key settings used in the evaluation/simulation of achievable NES gain with on-demand SIB1 in idle/inactive mode
· Setting A: SIB1 period (20ms/40ms/160ms)
· Setting B1: Cell load (Empty/low/medium)
· Setting B2: Traffic model
· Setting C: SIB1 PDSCH time domain resource index in 38.214 Table 5.1.2.1.1-2
· Setting D: CORESET0/SSB multiplexing pattern including controlResourceSetZero (index) in 38.213 Table 13-6, and searchSpaceZero (index) in 38.213 Table 13-11
· Setting E: PRACH configurations (including PRACH configuration index in 38.211 Table 6.3.3.2-3) for WUS and initial/random access
· Setting F: Cat1/Cat2 BS
· Setting G: Number of SSB beams
· Setting H: NES gain/loss on Cell A
· Further discuss in RAN1#116bis on the evaluation assumptions for Cell A
· Setting I: On-demand SIB1 transmission rate (how often UE requests on-demand SIB1)

R1-2403530	FL summary 4 for on-demand SIB1 in idle/inactive mode	Moderator (MediaTek)
From Friday session
Agreement
For further study of the NES gain/loss evaluation assumption on Cell A with on-demand SIB1 on NES cell for idle/inactive mode UE,
· Assume the following for network energy evaluation of Cell A in FR1:
· Company to report among empty/low/medium cell load as defined in 38.864
· Same Cat BS as the Non-NES cell
· 30kHz SCS, DDDSU TDD pattern
·  Same SSB period as the Non-NES cell and company to report SIB1 period
· Same number of SSBs in a SSB burst as the Non-NES cell with SSB pattern case C
· 20ms PRACH configuration periodicity for WUS and/or initial access RACH and company to report RACH configuration index in 38.211 Table 6.3.3.2-3
· Same SSB/CORESET0 multiplexing pattern and same SIB1 PDSCH time domain resource allocation as the Non-NES cell
· Same traffic model as the Non-NES cell
· Companies to report the assumption of WUS configuration provision or UL WUS monitoring or on-demand SIB1 transmission on Cell A if Case 2 (Option 1+B+X) or Case 3 (Option 2+B+Y) is considered

Agreement
For UL WUS design for SIB1 request, at least dedicated PRACH resource is the assumption for further study in RAN1
· FFS: Details on time, frequency, and/or PRACH preamble resources for UL WUS
· FFS: whether RACH resource for SIB1 request could be used for an initial access procedure and/or an on-demand SI procedure
Companies to consider the following for future meetings
· Option 1: SIB1 monitoring occasions within a time window
· FFS: The starting time and duration of the time window
· FFS: Interval between two SIB1 monitoring occasions in the time window
· FFS: How gNB informs UE the details related to the time window
· Option 2: Periodic SIB1 monitoring occasions until gNB turns off the SIB1 transmission
· FFS: The staring time of the SIB1 monitoring occasions
· FFS: How gNB informs UE the SIB1 transmission is turned off
· FFS: How gNB informs the UE the details related to periodicity
· Other options are not precluded
· FFS: Further details on SIB1 monitoring occasions
Agreement
Conditions for triggering UL WUS transmission is up to RAN2. Any related work in RAN1 to be triggered by RAN2 LS. Send an LS to RAN2.
R1-2403778	Draft LS on the conditions for triggering UL WUS transmission to request on-demand SIB1	MediaTek Inc.
Friday decision: The draft LS is endorsed assuming "kindly" to be replaced by "respectfully". Final LS is approved in R1-2403779.


Final summary in R1-2403729.
[bookmark: _Toc163289963][bookmark: _Toc166272344]Adaptation of common signal/channel transmissions
R1-2401987	Adaptation of common signal/channel transmissions	Nokia, Nokia Shanghai Bell
R1-2402031	Adaptation of common signal/channel transmissions	Huawei, HiSilicon
R1-2402050	Discussion of the adaptation of common signal/channel transmissions	FUTUREWEI
R1-2402113	Discussion on adaptation of common signal/channel transmissions	Spreadtrum Communications
R1-2402151	Adaptation of common signal/channel transmissions for Network Energy Saving	Intel Corporation
R1-2402192	Discussion on common signal_channel for NES	ZTE, Sanechips
R1-2402250	Discussions on adaptation of common signal/channel transmissions	vivo
R1-2402285	Adaptation of Common Signals	Google
R1-2402336	Discussion on adaptation of common signal/channel transmission	OPPO
R1-2402391	Discussion on adaptation of common signal/channel transmissions	CATT
R1-2402405	Adaptation of common signal/channel transmissions for network energy saving	Tejas Network Limited
R1-2402474	Adaptation of common signal/channel transmissions	Samsung
R1-2402518	Discussion on common signal/channel adaptation	China Telecom
R1-2402543	Discussion on adaptation of common signal/channel transmission	Panasonic
R1-2402573	Discussion on adaptation of common signal/channel transmissions	CMCC
R1-2402674	Discussion on adaptation of common signal and channel transmissions	Xiaomi
R1-2402692	Discussion on adaptive transmission of common signal or common channel	Transsion Holdings
R1-2402693	Discussion on adaptation of common signal/channel transmissions	InterDigital, Inc.
R1-2402727	Discussion on adaptation of common signal channel transmissions	Honor
R1-2402798	Discussion on adaptation of common signal/channel transmissions	Fujitsu
R1-2402830	Discussion on adaptation of common signal/channel transmissions for Cell DTX/DRX	NEC
R1-2402889	On adaptation of common signal/channel for NES enhancements	Apple
R1-2402944	Adaptation of common signal/channel transmissions	MediaTek
R1-2402975	Considerations on adaptation of common signal/channel transmissions	Sony
R1-2403026	Adaptation of common signal/channel transmissions for NES	ETRI
R1-2403047	Adaptation of common signals and channels	Lenovo
R1-2403065	Discussion on adaptation of common signal and channel transmissions	CEWiT
R1-2403125	Adaptation of common signal/channel transmissions	LG Electronics
R1-2403136	Adaptation of common signal/channel transmissions	KDDI Corporation
R1-2403137	Views on adaptation of common signal/channel transmissions	KT Corp.
R1-2403202	Adaptation of common channel transmissions	Qualcomm Incorporated
R1-2403252	Discussion on adaptation of common signal/channel transmissions	NTT DOCOMO, INC.
R1-2403275	Adaptation of common signal/channel transmissions for NES	Ericsson
R1-2403303	Discussion on adaptation of common signal/channel transmissions	Sharp
R1-2403306	Adaptation of Common Signals and Channels for NES	Fraunhofer IIS, Fraunhofer HHI
R1-2403391	Discussion on Adaptation of common signal/channel transmissions	DENSO CORPORATION

R1-2403531	Summary#1 of AI 9.5.3 for R19 NES	Moderator (Ericsson)
From Tuesday session
Agreement
For indication of adaptation of SSB in time-domain, 
· Support at least SSB adaptation provided by gNB without UE trigger

R1-2403532	Summary#2 of AI 9.5.3 for R19 NES	Moderator (Ericsson)
From Wednesday session
Agreement
For adaptation of PRACH in time-domain, support at least the following: 
· Adaptation based on additional PRACH resources for NES-capable UEs in addition to PRACH resources for legacy UEs (if any)
· Note: NES-capable UEs can use both additional PRACH resources and PRACH resources for legacy UEs
· Configuration of additional PRACH resources is provided by semi-static signalling
· FFS: details including whether there is overlap of additional PRACH resources and PRACH resources for legacy UEs
· FFS: adaptation mechanism for additional PRACH resources
· Note: No change to the existing PRACH configuration tables in 38.211

Agreement
For adaptation of PRACH in time-domain, support the following: 
· SSB-RO mapping for the additional PRACH resources is separate from the SSB-RO mapping of the PRACH resources for legacy UEs (if any)
· FFS: whether/how to handle SSB-RO mapping if the additional PRACH resources overlap in both time and frequency with the PRACH resources for legacy UEs
· Note: SSB-RO mapping of the PRACH resources for legacy UEs is not impacted if Rel-19 UE uses these PRACH resources
· FFS: SSB-RO mapping for the additional PRACH resources 

Agreement
Support adaptation mechanisms of PRACH in time-domain for following:
· UE in idle/inactive mode
· UE in connected mode

R1-2403691	Summary#3 of AI 9.5.3 for R19 NES	Moderator (Ericsson)
From Thursday session
Agreement
Adaptation mechanism(s) of SSB in time-domain is supported at least for one of the following scenario(s): 
· For cell with both legacy UEs and Rel-19 NES-capable UEs 
· Rel-19 NES-capable UE’s PCell (Connected mode) 
· Study from the following options:
· Option A1: adaptation for CD-SSB
· Option A2: adaptation for SSB that is not CD-SSB
· [bookmark: _Hlk164286497]Option A3: adaptation for SSB not on sync raster
· Rel-19 NES-capable UE’s SCell 
· Study from the following options:
· Option B1: adaptation for CD-SSB
· Option B2: adaptation for SSB that is not CD-SSB
· Option B3: adaptation for SSB not on sync raster
· FFS: Rel-19 NES-capable UE in idle/inactive mode
· Note: Impact to idle/inactive UEs shall be minimized 


R1-2403692	Summary#4 of AI 9.5.3 for R19 NES	Moderator (Ericsson)
From Friday session
Agreement
For adaptation of PRACH in spatial domain, 
· Study possibility of scenarios with non-uniform distribution of UEs in different beams 
· Note 6: Companies are encouraged to provide details on how they map UEs to different beams
· Study network energy savings gain achieved by non-uniform PRACH resource allocation across SSBs for scenarios with non-uniform distribution of UEs in different beams (if any), 
· Assume the following framework for network energy evaluation in FR1 and companies to report at least the below settings used in the evaluation/simulation
· 20ms SSB period
· 30kHz SCS, DDDSU TDD pattern
· Setting A: SIB1 period (20ms/40ms/160ms)
· Setting B1: Cell load (Empty/low/medium)
· Setting B2: Traffic model
· Setting C: SIB1 PDSCH time domain resource index in 38.214 Table 5.1.2.1.1-2
· Setting D: CORESET0/SSB multiplexing pattern including controlResourceSetZero (index) in 38.213 Table 13-6, and searchSpaceZero (index) in 38.213 Table 13-11
· Setting E1: PRACH configurations 
· (legacy) PRACH resources according to the following PRACH configuration for all transmitted SSBs
· Case A1-1: PRACH configuration #5 (20ms) 
· Case A1-2: PRACH configuration #17 (10ms) 
· Case A2-1: PRACH configuration #0 (160ms) 
· (time-domain PRACH adaptation) Additional and legacy PRACH resources yielding total PRACH resources that are according to one of the following PRACH configuration for all transmitted SSBs
· Case B1: PRACH configuration #17 (10ms) 
· Case B2: PRACH configuration #0 (160ms)
· Companies to report details of assumed time domain adaptation mechanism 
· (spatial-domain PRACH adaptation) Additional and legacy PRACH resources yielding total PRACH resources that are according to one of the following PRACH configuration 
· Case C1: PRACH configuration #17 (10ms) 
· Case C2: PRACH configuration #0 (160ms)
· Companies to report details of assumed spatial domain adaptation mechanism, including details of non-uniform PRACH resource allocation across SSBs
· Setting F: Cat 1/Cat 2 BS as defined in TR38.864
· Setting G1: Number of SSB beams: 4,8 SSBs in a SSB burst with SSB pattern case C
· Note 1: Baseline to compare is Case C1 vs Case B1/A1-1/A1-2, Case C2 vs Case B2/A2-1
· Note 2: It is up to company to report the SSB-RO mapping ratio and FDMed RO number, etc
· Note 3: Other PRACH configuration index with different PRACH format other than format 0 is not precluded
· Note 4: Other SSB/SIB1/RACH periodicity/PRACH resource/configuration assumptions are not precluded (up to companies to report)
· Other frameworks for network energy evaluation are not precluded, e.g. including for FR2.

Final summary in R1-2403777.
[bookmark: _Toc163289964][bookmark: _Toc166272345]Low-power wake-up signal and receiver for NR (LP-WUS/WUR)
Please refer to RP-240801 for detailed scope of the WI.

[116bis-R19-LP_WUS] – Xin (vivo)
Email discussion on Rel-19 LP-WUS/WUR
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc

R1-2403775	Summary of RAN1 agreements on LP-WUS/WUR for NR	Rapporteur (vivo)
[bookmark: _Toc163289965][bookmark: _Toc166272346]LP-WUS and LP-SS design
R1-2401982	Discussion on LP-WUS and LP-SS Design 	TCL
R1-2401999	Signal Design of LP-WUS and LP-SS	Huawei, HiSilicon
R1-2402046	Discussion on LP-WUS and LP-SS Design	FUTUREWEI
R1-2402114	Discussion on LP-WUS and LP-SS design	Spreadtrum Communications
R1-2402193	Discussion on LP-WUS design	ZTE, Sanechips
R1-2402251	Discussion on LP-WUS and LP-SS design	vivo
R1-2402337	Signal design for LP-WUS and LP-SS	OPPO
R1-2402392	Design of LP-WUS and LP-SS	CATT
R1-2402475	Discussion on LP-WUS and LP-SS design	Samsung
R1-2402519	Discussion on LP-WUS/LPSS design	China Telecom
R1-2402539	Discussion on LP-WUS and LP-SS Design	EURECOM
R1-2402544	Discussion on the LP-WUS and LP-SS design	Panasonic
R1-2402574	Discussion on LP-WUS and LP-SS design	CMCC
R1-2402610	Discussion on LP-WUS and LP-SS design framework for Low power WUS	InterDigital, Inc.
R1-2402617	Discussion on LP-WUS and LP-SS design	Everactive	(Late submission)
R1-2402675	Discussion on LP-WUS and LP-SS design	Xiaomi
R1-2402728	Discussion on LP-WUS and LP-SS design	Honor
R1-2402740	Discussion on LP-WUS and LP-SS design	Sharp
R1-2402760	Discussion on LP-WUS and LP-SS design	NEC
R1-2402890	LP-WUS and LP-SS design	Apple
R1-2403453	LP-WUS and LP-SS design	Nokia	(rev of R1-2402906)
R1-2402952	On LP-WUS and LP-SS designs	MediaTek
R1-2402976	LP-WUS and LP-SS design	Sony
R1-2403418	Discussion on LP-WUS and LP-SS design	Lenovo	(rev of R1-2403105)
R1-2403126	Discussion on LP-WUS and LP-SS design	LG Electronics
R1-2403203	LP-WUS and LP-SS design	Qualcomm Incorporated
R1-2403253	Discussion on LP-WUS and LP-SS design	NTT DOCOMO, INC.
R1-2403276	LP-WUS and LP-SS design	Ericsson
R1-2403376	On LP-WUS and LP-SS design	Nordic Semiconductor ASA

R1-2403554	Summary #1 of discussions on LP-WUS and LP-SS design	Moderator (vivo)
From Tuesday session
Agreement
For OOK-4 with M >1, support M=2 & M=4 (working assumption) for LP-WUS. 
· FFS whether value of M depends on SCS
· FFS M=1 for OOK-4
Agreement
For evaluation purpose on LP-WUS, companies report the overlaid OFDM sequence(s), including:
· Sequence(s) generation and how sequence(s) map in time or frequency domain (including any details with multiplexing and IFFT).
· Number of candidate overlaid OFDM sequences used for information conveying
· Including details on whether the number of candidate overlaid sequences is per OFDM symbol or per OOK symbol
· How the proposed sequence design is processed by OFDM-based LP-WUR, e.g., in time domain or in frequency domain or in both time and frequency domain.

Agreement
Support to specify multiple binary LP-SS sequences for the ‘ON-OFF’ pattern:
· The LP-SS sequence used in a cell is
· Option 1: a sequence is configured
· Option 2: a sequence is determined by predefined rule
· FFS: Whether both options will be supported or only one will be supported
· FFS: the number of LP-SS sequences
· Note: Multiple sequences are used to differentiate LP-SS from different cells


R1-2403616	Summary #2 of discussions on LP-WUS and LP-SS design	Moderator (vivo)
From Wednesday session
Agreement
From RAN1 perspective, support X PRBs for LP-WUS and LP-SS with SCS 30kHz (blanked guard RBs are not included) for a channel bandwidth equal or larger than 5MHz.
· X to be down-selected between 11 and 12 PRBs 
· FFS the number of PRBs for 15kHz
· FFS if other number of PRBs needed, for LP-SS and LP-WUS with a channel bandwidth equal or less than 5MHz
FFS: Whether the above is applicable to FR2.

Agreement
For timing error evaluation purpose, the following two options for residual frequency error are considered:
· Option 1: The maximum frequency error (Fe) of RTC/oscillator is assumed, companies report Fe value and the applied LP-WUR type.
· Option 2: The residual frequency error (Fr) after frequency error correction/clock calibration by LR or after assistance from MR is assumed, companies report Fr value, how to achieve it and the applied LP-WUR type.
Agreement
For frequency error evaluation purpose, the following two options for residual frequency error are considered:
· Option 1: The maximum frequency error (Fe) of oscillator is assumed, companies report Fe value and the applied LP-WUR type.
· Option 2: The residual frequency error (Fr) after frequency error correction by LR or after assistance from MR is assumed, companies report Fr value, how to achieve it and the applied LP-WUR type.
Working assumption
Support the following options for LP-SS
· Option 1: OOK-1 
· Option 2: OOK-4 with M=2,4, FFS:1,8,16
· FFS whether value of M depends on SCS
· The SCS of a CP-OFDM symbol used for LP-SS generation is the same as that used for LP-WUS generation
FFS how OOK-1 and OOK-4 are specified 


R1-2403751	Summary #3 of discussions on LP-WUS and LP-SS design	Moderator (vivo)
From Friday session
Agreement
Regarding the LP-WUS information for idle/inactive UEs, at least consider the following：
· Option 1: A bitmap with each bit corresponding to [one or more] subgroups
· Option 2: A codepoint value corresponding to one or more subgroup(s)
· Option 3: Multiple codepoint values with each corresponding to one or more subgroup(s)
· Combination of above options are not precluded
· FFS how to carry LP-WUS information, e.g., by encoded bits (with/without CRC) and/or by OOK sequence selection for ‘ON-OFF’ pattern for OOK symbols of LP-WUS.
· FFS how to carry LP-WUS information by overlaid OFDM sequences.
· It doesn’t preclude considering the configuration where a single candidate overlaid OFDM sequence is used
· Other options are not precluded
Agreement
Regarding the LP-WUS information to trigger PDCCH monitoring of RRC connected UEs, at least consider the following：
· Option 1: A bitmap with each bit corresponding to [one or more] UEs
· Option 2: A codepoint value corresponding to one or part of UE identity, e.g., C-RNTI
· Option 3: A codepoint value corresponding to [one or more] UEs
· Option 4: Multiple codepoint values with each corresponding to [one or more] UE(s)
· Option 5: Multiple bit blocks with each corresponding to [one or more] UE(s)
· Combination of above options are not precluded.
· FFS how to carry LP-WUS information, e.g, by encoded bits (with/without CRC) and/or by OOK sequence selection for ‘ON-OFF’ pattern for OOK symbols of LP-WUS.
· FFS how to carry LP-WUS information by overlaid OFDM sequences. 
· It doesn’t preclude considering the configuration where a single candidate overlaid OFDM sequence is used
· FFS details of LP-WUS information to trigger PDCCH monitoring (e.g. whether above is applicable to one or more serving cells)
Conclusion: 
For calibration purposes, companies are encouraged to report the SNR to achieve the coverage of PUSCH for message3, at least with the following assumptions: 
· Carrier frequency: 2.6 GHz
· The number of Tx chains: 1
· MIL of MSG 3: use the average one in R17 coverage, i.e.,153.51 dB for non-redcap UE
· Transmit antenna gain correction factors for WUS: up to company report
· Noise Figure: All three values +2dB, +5dB, +8dB on top of NF of MR (7dB) are to be reported, SNR for different assumptions on NF are determined separately
Agreement
For the purpose of further study and evaluation in RAN1, the following candidate sequences for the overlaid OFDM sequence are considered:
· Gold sequence
· M-sequence
· ZC sequence
· Chirp sequence
· Walsh sequence
· Golay sequence
· Kasami sequence
· Low density sequence
· DFT/FFT sequence
· QAM symbol-based sequence
· Combinations and optimizations of above are not precluded
Companies are encouraged to provide an assessment on performance, required complexity, and power consumption to support their preferred sequence. Companies are encouraged to provide details on their preferred sequence (e.g. references).

Agreement
Regarding the overlaid OFDM sequence(s) of LP-WUS, consider the following options:
· Option 1: Single overlaid sequence is on each OOK ‘ON’ symbol or OFDM symbol duration. OFDM-based LP-WUR can obtain the whole information bits by the presence of the overlaid sequence.
· Option 1-2: The overlaid OFDM sequence is pre-determined from multiple sequences. This sequence carry NO information bits of LP-WUS. OFDM-based LP-WUR can obtain the whole information bits by the OOK ON/OFF pattern.
· Option 2: One sequence is selected from multiple candidates overlaid OFDM sequences on each OOK ‘ON’ symbol or OFDM symbol duration, and OFDM-based LP-WUR obtain LP-WUS information at least by overlaid OFDM sequence(s). Consider the following two sub-options.  
· Option 2-1: The overlaid OFDM sequence(s) carry part of information bits of LP-WUS. OFDM-based LP-WUR can obtain the whole information bits by OFDM sequence(s) and location of the OFDM sequence(s)/OOK symbols. 
· Option 2-2: The overlaid OFDM sequence(s) carry all information bits of LP-WUS. OFDM-based LP-WUR can obtain the whole information bits by the overlaid OFDM sequence(s)
· Option 3: One sequence is selected from multiple candidates overlaid OFDM sequences on one or more OOK ‘ON’ symbols, and OFDM-based LP-WUR obtain LP-WUS information at least by overlaid OFDM sequence(s). 
· Option 4: Use of modulated overlay sequence with constellation point: overlay sequence acting as a spreading sequence and constellation point carrying information for OFDM-based LP-WUR. 
Other options are not precluded.


Final summary in R1-2403770.
[bookmark: _Toc163289966][bookmark: _Toc166272347]LP-WUS operation in IDLE/INACTIVE modes
R1-2401983	Discussion on LP-WUS Operation in IDLE/INACTIVE modes	TCL
R1-2402000	Procedures and functionalities of LP-WUS in IDLE/INACTIVE mode	Huawei, HiSilicon
R1-2402047	Discussion on LP-WUS Operation in IDLE/INACTIVE Modes	FUTUREWEI
R1-2402115	Discussion on LP-WUS operation in IDLE/INACTIVE modes	Spreadtrum Communications
R1-2402194	Discussion on LP-WUS operation in IDLE/INACTIVE mode	ZTE, Sanechips
R1-2402252	Discussion on LP-WUS operation in IDLE/INACTIVE modes	vivo
R1-2402338	Discussion on LP-WUS operation in RRC_IDLE/INACTIVE modes	OPPO
R1-2402393	System design and procedure of LP-WUS operation for UE in IDLE/Inactive Modes	CATT
R1-2402476	Discussion on LP-WUS operation in IDLE/INACTIVE modes	Samsung
R1-2402520	Discussion on LP-WUS operation in IDLE/INACTIVE modes	China Telecom
R1-2402545	Discussion on LP-WUS operation in IDLE/INACTIVE modes	Panasonic
R1-2402575	Discussion on LP-WUS operation in IDLE/INACTIVE modes	CMCC
R1-2402611	Discussion on LP-WUS operation in IDLE/INACTIVE modes	InterDigital, Inc.
R1-2402676	Discussion on LP-WUS operation in Idle/Inactive modes	Xiaomi
R1-2402741	Discussion on LP-WUS operation in IDLE/INACTIVE modes	Sharp
R1-2402761	Discussion on LP-WUS operation in RRC IDLE/INACTIVE mode	NEC
R1-2402835	Discussion on LP-WUS operation in IDLE/INACTIVE mode	Fujitsu
R1-2402891	LP-WUS operation in IDLE/INACTIVE modes	Apple
R1-2402907	LP-WUS operation in ILDE/Inactive mode	Nokia
R1-2402953	On LP-WUS operation in IDLE/INACTIVE modes	MediaTek
R1-2402977	LP-WUS operation in IDLE / INACTIVE mode	Sony
R1-2403027	Discussion on LP-WUS operation in IDLE/INACTIVE modes	ETRI
R1-2403106	Discussion on LP-WUS operation in Idle/Inactive modes	Lenovo
R1-2403127	Discussion on LP-WUS operation in IDLE/INACTIVE modes	LG Electronics
R1-2403138	Views on LP-WUS operation in IDLE/INACTIVE modes	KT Corp.
R1-2403204	LP-WUR operation in idle and inactive modes	Qualcomm Incorporated
R1-2403254	Discussion on LP-WUS operation in IDLE/INACTIVE modes	NTT DOCOMO, INC.
R1-2403277	LP-WUS operation in IDLE and INACTIVE modes	Ericsson
R1-2403375	On LP-WUS operation in IDLE/Inactive	Nordic Semiconductor ASA

R1-2402893	Summary #1 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)
From Tuesday session
Agreement
For multi-beam operation of LP-WUS, UE assumes the same LP-WUS information payload is repeated in all transmitted beams corresponding to LP-WUS,
· the selection of the beam(s) for the reception of the LP-WUS is up to UE implementation.

R1-2402894	Summary #2 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)
From Wednesday session
Agreement
Each LO consists of N * K LP-WUS MOs, where N is the number of beams corresponding to LP-WUS, and K is the number of LP-WUS MOs for each beam.
· Option 1: K = 1 
· Option 2: K can be larger than or equal to 1
· FFS if more than 1 LP-WUS is transmitted from the same beam, whether the information in these multiple LP-WUS is always the same or can be different

Agreement
From RAN1 perspective, at least the following metrics can be supported for RRM serving cell measurement performed by OOK-based receiver based on LP-SS:
· LP-RSRP
· LP-RSRP is the linear average of received power of LP-SS in OOK ON symbols.
· FFS: How to determine the received power of LP-SS in OOK ON symbols
· LP-RSRQ
· LP-RSRQ = LP-RSRP/LP-RSSI
· For the definition of LP-RSSI for determination of LP-RSRQ, further consider the following options:
· Option 1: LP-RSSI is the linear average of total received power in all LP-SS OOK symbols.
· Option 2: LP-RSSI is the linear average of total received power in LP-SS OOK OFF symbols.
· Option 3: LP-RSSI is the linear average of total received power in LP-SS OOK ON symbols.
· FFS: LP-SINR, Power ratio of OOK-ON symbol and OOK-OFF symbol
Note: RAN1 will send an LS to RAN2 and RAN4 on the measurement metrics that can be supported from RAN1 perspective, to facilitate RAN2/RAN4 discussions. The exact metrics for OOK-based receiver to be used and defined in the specifications depend on the outcome of [RAN1]/RAN2/RAN4 discussions.


R1-2402895	Summary #3 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)
From Friday session
Working Assumption
From RAN1 perspective, for the entry/exit conditions for LP-WUS monitoring in IDLE/inactive mode,
· The UE may start LP-WUS monitoring if
· the serving cell measurement performed by the MR is above entry threshold(s), if configured by the gNB, and/or
· FFS other conditions, and if any, whether all or one or some of the conditions need to be satisfied
· If UE starts LP-WUS monitoring, it may stop the legacy PO monitoring before UE receives LP-WUS indicating wake-up
· The UE monitors the legacy PO (and may monitor PEI) and may stop LP-WUS monitoring if
· the serving cell measurement performed by the LR is below exit threshold(s), if configured by the gNB, and/or
· FFS other conditions, and if any, whether all or one or some of the conditions need to be satisfied
· FFS the serving cell measurement metrics
· The entry/exit thresholds can be configured separately for different types of LR
· It is left to RAN2 discussion whether the threshold(s) are always configured by the gNB. 
· Note: This may be revisited based on the RAN2/RAN4 discussion.

Conclusion
LP-SINR is not considered further as a metric for RRM serving cell measurement for OOK-based receiver.
[bookmark: _Toc163289967][bookmark: _Toc166272348]LP-WUS operation in CONNECTED modes
R1-2402001	Procedures and functionalities of LP-WUS in CONNECTED mode	Huawei, HiSilicon
R1-2402116	Discussion on LP-WUS operation in CONNECTED modes	Spreadtrum Communications
R1-2402195	Discussion on LP-WUS operation in CONNECTED mode	ZTE, Sanechips
R1-2402253	Discussion on LP-WUS operation in CONNECTED modes	vivo
R1-2402339	Consideration on wake-up procedure in connected mode	OPPO
R1-2402394	System design and procedure of LP-WUS operation for UE in CONNECTED Modes	CATT
R1-2402477	Discussion on LP-WUS operation in CONNECTED modes	Samsung
R1-2402521	Discussion on LP-WUS operation in CONNECTED modes	China Telecom
R1-2402546	Discussion on LP-WUS operation in CONNECTED mode	Panasonic
R1-2402576	Discussion on LP-WUS operation in CONNECTED mode	CMCC
R1-2402588	Discussion on LP-WUS operation in CONNECTED modes	Lenovo
R1-2402612	Discussion on RRC CONNECTED mode LP-WUS monitoring	InterDigital, Inc.
R1-2402677	Discussion on LP-WUS operation in Connected mode	Xiaomi
R1-2402742	Discussion on LP-WUS operation in CONNECTED modes	Sharp
R1-2402762	Discussion on LP-WUS operation in RRC CONNECTED mode	NEC
R1-2402892	LP-WUS operation in CONNECTED modes	Apple
R1-2402908	LP-WUS operation in CONNECTED mode	Nokia
R1-2402954	On LP-WUS operation in CONNECTED modes	MediaTek
R1-2402978	LP-WUS operation in CONNECTED mode	Sony
R1-2403028	Discussion on LP-WUS operation in CONNECTED modes	ETRI
R1-2403037	Discussion on LP-WUS procedures in Connected mode	TCL
R1-2403128	Discussion on LP-WUS operation in CONNECTED modes	LG Electronics
R1-2403205	LP-WUR operation in connected mode	Qualcomm Incorporated
R1-2403255	Discussion on LP-WUS operation in CONNECTED mode	NTT DOCOMO, INC.
R1-2403278	LP-WUS operation in CONNECTED mode	Ericsson

R1-2403517	FL summary #1 on LP-WUS operation in CONNECTED mode	Moderator (NTT DOCOMO)
Presented in Tuesday session

R1-2403713	FL summary #2 on LP-WUS operation in CONNECTED mode	Moderator (NTT DOCOMO)
From Friday session
Agreement
· Update the following agreement in RAN1#116 in red:
Agreement
· For RRC CONNECTED mode, from RAN1 perspective, further study following LP-WUS procedures to trigger PDCCH monitoring:
· Case 1: PDCCH monitoring is triggered by LP-WUS with C-DRX configuration
· Option 1-1: LP-WUS monitoring according to the LP-WUS monitoring configuration before drx-onDurationTimer to trigger the starting of the drx-onDurationTimer.
· This option may replace DCP functionality
· Option 1-2: LP-WUS monitoring outside at least legacy C-DRX active time according to the LP-WUS monitoring configuration to trigger PDCCH monitoring.
· PDCCH monitoring possibly irrespective of drx-onDurationTimer
· Option 1-2-1: PDCCH monitoring may be additionally triggered based on legacy C-DRX cycle and drx-onDurationTimer when monitoring LP-WUS
· If this is adopted, it should be configured together with Option 1-1 to achieve power saving gain compared to legacy C-DRX
· Option 1-2-2: PDCCH monitoring is not triggered by legacy C-DRX cycle and drx-onDurationTimer when monitoring LP-WUS
· Option 1-3: LP-WUS monitoring inside at least legacy C-DRX active time according to the LP-WUS monitoring configuration to trigger PDCCH monitoring.
· Case 2: PDCCH monitoring is triggered by LP-WUS without C-DRX configuration. LP-WUS can be monitored at any time according to the LP-WUS monitoring configuration
· FFS duty-cycled and/or continuous LP-WUS monitoring
· Combination of options in Case 1 and combination of options in Case 1 and Case 2 are not precluded should be considered.
· RAN1 does not discuss C-DRX related timers other than drx-onDurationTimer, this topic is up to RAN2
· Note: Above does not preclude to support fallback mechanism to trigger PDCCH monitoring, if any


Final summary in R1-2403714.
[bookmark: _Hlk153293204][bookmark: _Toc163289968][bookmark: _Toc166272349]Study on channel modelling for Integrated Sensing And Communication (ISAC) for NR
Please refer to RP-240799 for detailed scope of the SI.

R1-2403664	Session notes for 9.7 (Study on channel modelling for Integrated Sensing And Communication for NR)	Ad-Hoc Chair (Huawei)
Friday decision: The session notes are endorsed and contents reflected below.

[116bis-R19-ISAC] – Yingyang (xiaomi)
Email discussion on Rel-19 ISAC channel model
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc
[bookmark: _Toc163289969][bookmark: _Toc166272350]ISAC deployment scenarios
R1-2401997	Deployment scenarios for ISAC channel model	Huawei, HiSilicon
R1-2402117	Discussion on ISAC deployment scenarios	Spreadtrum Communications
R1-2402131	Deployment scenarios for ISAC channel modeling	Intel Corporation
R1-2402177	Discussion on ISAC deployment scenarios and requirements	EURECOM
R1-2402254	Views on Rel-19 ISAC deployment scenarios	vivo
R1-2402289	Discussion on ISAC Deployment Scenarios	Nanjing Ericsson Panda Com Ltd
R1-2402340	Discussion on ISAC deployment scenarios	OPPO
R1-2402395	Discussion on ISAC deployment scenarios	CATT, CICTCI
R1-2402478	Discussion on  ISAC deployment scenarios	Samsung
R1-2402522	Discussion on ISAC deployment scenarios	China Telecom
R1-2402577	Discussion on ISAC deployment scenarios	CMCC, China Southern Power Grid
R1-2402599	Discussion on ISAC deployment scenarios	Nokia, Nokia Shanghai Bell
R1-2402607	Overview of ISAC Deployment scenarios	Tiami Networks
R1-2402678	Deployment scenarios and evaluation assumptions for ISAC channel	Xiaomi
R1-2402703	Discussion on ISAC deployment scenarios	ZTE Corporation
R1-2402815	Discussion on ISAC deployment scenarios	LG Electronics
R1-2402851	Deployment scenarios for integrated sensing and communication with NR	NVIDIA
R1-2402896	Discussion on ISAC deployment scenarios	Apple
R1-2402914	Discussion on ISAC deployment scenarios	InterDigital, Inc.
R1-2402940	Discussion on ISAC deployment scenario	MediaTek
R1-2402979	Discussion on ISAC Deployment Scenarios	Sony
R1-2403070	Discussions on ISAC deployment scenarios	Ruijie Networks Co. Ltd
R1-2403087	Discussion on ISAC deployment scenarios 	Lenovo
R1-2403133	Discussion on ISAC Deployment Scenarios	Panasonic
R1-2403142	Deployment Scenarios for ISAC Channel Modeling	AT&T, FirstNet
R1-2403159	Considerations on ISCA deployment scenarios	CAICT
R1-2403206	Discussion on ISAC deployment scenarios	Qualcomm Incorporated
R1-2403256	Study on deployment scenarios for ISAC channel modelling	NTT DOCOMO, INC.
R1-2403386	Discussion on ISAC Deployment Scenarios	IIT Kanpur, Indian Institute of Technology Madras

R1-2403048	FL Summary #1 on ISAC Deployment Scenarios	Moderator (AT&T)
From Tuesday session
[bookmark: _Hlk164149260]Agreement
RAN1 agrees the following ISAC terminology with minor modifications as follows:
For ISAC channel modelling, RAN1 uses the sensing related terminology as defined in TS22.137 or TR22.837 as a starting point for discussion purposes with the following definitions: 
1. Sensing transmitter: the TRP or a UE that sends out the sensing signal which the sensing service will use in its operation. A sensing transmitter can be located in the same or different TRP or a UE as the sensing receiver.
2. Sensing receiver: the TRP or a UE that receives the sensing signal which the sensing service will use in its operation. A sensing receiver can be located in the same or different TRP or a UE as the sensing transmitter.
3. Sensing target: target that need to be sensed by deriving characteristics of the objects within the environment from the sensing signal.
4. Background environment: background (clutter and/or environmental objects) that are not the sensing target(s).
5. Mono-static sensing: sensing where the a sensing transmitter that transmits a sensing signal and a sensing receiver that receives the sensing signal are co-located in the same TRP or UE.  
6. Bi-static sensing: sensing where the a sensing transmitter that transmits a sensing signal and a sensing receiver that receives the sensing signal are not co-located in the same TRP or UEin different TRPs or UEs. 
7. Multi-static sensing: sensing where there are multiple sensing transmitters and/or multiple sensing receivers, for a sensing target.
8. Sensing signal: Transmissions on the 3GPP radio interface that can be used for sensing purposes.


R1-2403049	FL Summary #2 on ISAC Deployment Scenarios	Moderator (AT&T)
Presented in Wednesday session

R1-2403050	FL Summary #3 on ISAC Deployment Scenarios	Moderator (AT&T)
From Thursday session
Agreement
Any TRP and/or UE location in the corresponding communication scenario can be selected as sensing transmitters and receivers locations. FFS: other possible sensing transmitters and receivers locations.

Agreement
The following table can be used by companies to propose values for each sensing target.
· Additional parameters/rows can be added if needed
Table x. Evaluation parameter template for sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	

	Sensing transmitters and receivers properties
	

	Supported sensing modes
	

	Sensing target
	Outdoor/indoor
	

	
	3D mobility
	

	
	3D distribution
	

	
	Orientation
	

	
	Physical characteristics (e.g., size)
	

	[Unintended/Environment objects]
	Types
	

	
	3D mobility
	

	
	3D distribution
	

	
	Orientation
	

	
	Physical characteristics (e.g., size)
	

	[Sensing area]
	

	Minimum 3D distances between pairs of Tx/Rx/sensing target/[unintended objects]
	



[bookmark: _Toc163289970][bookmark: _Toc166272351]ISAC channel modelling 
R1-2401998	Channel modeling methodology for ISAC	Huawei, HiSilicon
R1-2402118	Discussion on ISAC channel modeling	Spreadtrum Communications
R1-2402132	Discussion on ISAC channel modeling	Intel Corporation
R1-2402178	Discussion on ISAC channel modeling	EURECOM
R1-2402255	Views on Rel-19 ISAC channel modelling	vivo
R1-2402290	Discussion on ISAC Channel Modelling	Nanjing Ericsson Panda Com Ltd
R1-2402341	Study on ISAC channel modelling	OPPO
R1-2402396	Discussion on ISAC channel modelling	CATT, CICTCI
R1-2402408	Discussion on ISAC channel modelling	SHARP
R1-2402479	Discussion on ISAC channel modelling	Samsung
R1-2402523	Discussion on ISAC channel modelling	China Telecom
R1-2402578	Discussion on channel modeling methodology for ISAC	CMCC, BUPT, SEU, PML
R1-2402600	Discussion on ISAC channel modelling	Nokia, Nokia Shanghai Bell
R1-2402608	ISAC Channel Modeling Considerations	Tiami Networks
R1-2402679	Discussion on ISAC channel model	Xiaomi, BUPT
R1-2402704	Discussion on channel modelling for ISAC	ZTE Corporation, BJTU
R1-2402708	Discussion on ISAC channel modeling	BUPT, CMCC
R1-2402816	Discussion on ISAC channel modelling	LG Electronics
R1-2402852	Channel modeling for integrated sensing and communication with NR	NVIDIA
R1-2402897	Discussion on ISAC channel modelling	Apple
R1-2402915	Discussion on ISAC channel modeling	InterDigital, Inc.
R1-2402941	Discussion on ISAC channel modelling	MediaTek
R1-2402980	Discussion on ISAC Channel Model	Sony
R1-2403078	Discussion on Channel Modelling for ISAC	Lenovo
R1-2403107	Information on ISAC channel modeling	Nokia, NIST, Anritsu, Keysight, AT&T, Ericsson, Sharp, NYU Wireless, Motorola Mobility, Futurewei
R1-2403135	Discussion ISAC channel modelling	Panasonic
R1-2403143	Discussions on ISAC Channel Modeling	AT&T
R1-2403160	Considerations on ISAC channel modelling	CAICT
R1-2403207	Discussion on ISAC channel modelling	Qualcomm Incorporated
R1-2403262	Discussion on channel modeling for Integrated Sensing and Communication (ISAC)	Southeast University
R1-2403372	Discussions on ISAC Channel Modelling	ITL	(Late submission)
R1-2403382	Discussion on ISAC channel modeling in automotive	DENSO CORPORATION

R1-2402680	Summary #1 on ISAC channel modelling	Moderator (Xiaomi)
Presented in Tuesday session.

R1-2402681	Summary #2 on ISAC channel modelling	Moderator (Xiaomi)
From Wednesday session
Agreement
The following cases of radio propagation in the target channel are considered for the study

	Case
	Tx-target 
	Target-Rx 

	1
	LOS condition
	LOS condition

	2
	LOS condition
	NLOS condition

	3
	NLOS condition
	LOS condition

	4
	NLOS condition
	NLOS condition



· Case 1/2/3/4 can be considered for bistatic sensing mode
· At least Case 1/4 can be considered for monostatic sensing mode
· Note: It doesn’t imply the channel response for each link is separately generated then concatenated
· FFS how to determine LOS condition and NLOS condition, e.g., based on LOS probability, or determined based on geometrical locations of environment object (EO).
· In LOS condition, line of sight ray(s) are present between Tx/Rx and target, and there may or may not exist non-line of sight ray(s) between Tx/Rx and target too
· In NLOS condition, there only exist non-line of sight ray(s) between Tx/Rx and target.

Agreement
· In the target channel between Tx and Rx, scattering of a sensing target can be modelled as single scattering point or multiple scattering points 
· FFS one or multiple incoming/output rays corresponding to a scattering point
· FFS how to select single or multiple scattering points for the target, e.g. depending on the distance between target and Tx/Rx, size/shape of target, etc.
· Note: the sensing target can be assumed in far field of sensing Tx/Rx.
· FFS details to model the single or multiple scattering points.
Agreement
RCS of a physical object shows dependency to at least the following factors: 
· Type of the object
· The size of the object
· The material of the object
· The shape of the object
· Orientation of the object
· FFS: Distance between Tx/Rx and the object
· The incident angle and scatter angle
· The carrier frequency
· polarization of the transmitter and receiver
· FFS Temporal or spatial consistency
· FFS antenna pattern
· FFS whether/how to model the above factors in the CR, e.g. with an RCS model with a scattering point


R1-2402682	Summary #3 on ISAC channel modelling	Moderator (Xiaomi)
Presented in Thursday session

R1-2403715	Summary #4 on ISAC channel modelling	Moderator (Xiaomi)
From Friday session
Agreement
EO is a non-target object with known location. 
· FFS other known parameters of the EO
· FFS details on EO modeling
The following options for EO modeling are considered for further study 
· Option 1: EO is modelled different from a sensing target 
· Applicable at least for an EO having extremely large size (referred as EO type-2 for discussion purpose) 
· FFS modeled similar to section 7.6.8 ground reflection in TR 38.901
· FFS EO modeling impacts the target channel and/or the background channel
· Option 2: EO is modeled same/similar as a sensing target
· Applicable for an EO having comparable physical characteristics as a sensing target, (referred as EO type-1 for discussion purpose)
· FFS Applicable for EO type-2
· FFS EO modeling impacts the target channel and/or the background channel
· Option 3: EO is modeled and its location is determined from a stochastic clutter generated following the cluster generation in TR 38.901
· FFS details
· Option 4: EO is not modelled
· Other options are not precluded
· Note: it is not precluded that multiple options can be supported in the channel modelling

Agreement
The following options are considered for further study to model the target channel for a target
· Option 1: modelled by concatenation of path(s) from Tx to target and from target to Rx
· Option 2: modelled by Tx-to-Rx path(s) satisfying Tx-target-Rx geometry
· Option 3: combination of Option 1 and Option 2

Agreement
If a target is modelled with single scattering point, the following options to model RCS of the target are considered for further study.
· Option 1: Random RCS value generated by a statistical distribution, depending on the factor(s) having impacts on the RCS modelling. 
· FFS the distribution. 
· FFS the factor(s) 
· Option 2: Deterministic RCS value is defined by a function and/or a table, depending on the factor(s) having impacts on the RCS modelling 
· Note: Constant RCS for a target type can be a special case of Option 2
· FFS the factor(s)
· FFS details of function and/or table
· Option 3: combination of Option 1 & 2, e.g., RCS value is generated by combining a deterministic component and a randomly generated component.
· FFS application of each option to large scale fading and/or small scale fading
· FFS target with multiple scattering points

Agreement
· Interested companies are encouraged to submit validation results together with their proposal for ISAC channel modeling
· Up to each company to select the way for validation
· Option 1: Experimental results
· Option 2: Experimental results to validate a ray-tracing model, then the ray-tracing based results to validate the ISAC channel model
· Note: the layout of the scenario used for validation is up to company choice

Agreement
ISAC channel model for link level simulation is to be discussed after the system level channel model is sufficiently stable with basic functionalities. 


Final summary in R1-2403716.
[bookmark: _Toc163289971][bookmark: _Toc166272352]Study on channel modelling enhancements for 7-24GHz for NR
Please refer to RP-234018 for detailed scope of the WI.

R1-2403665	Session notes for 9.8 (Study on channel modelling enhancements for 7-24GHz for NR)	Ad-Hoc Chair (CMCC)
Friday decision: The session notes are endorsed and contents reflected below.

[116bis-R19-7-24GHz] – Daewon (Intel)
Email discussion on channel modelling for 7-24GHz
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc

R1-2402128	Work Plan for Study on 7-24 GHz Channel Modeling Enhancements	Intel Corporation, ZTE
R1-2402619	Skeleton of the CR for TR 38.901	ZTE,Intel Corporation
[bookmark: _Toc163289972][bookmark: _Toc166272353]Channel model validation of TR38.901 for 7-24GHz 
R1-2402613	Discussion on validation of channel model	Ericsson
· Proposal 1: Consider that the presented measurements validate the existing UMa and UMi path loss models over the frequency range 0.8-37 GHz.
· Proposal 2: Consider adding and parameterizing a Suburban Macro (SMa) scenario using these measurements as input to the path loss modeling.
· Proposal 3: Consider the delay spread model in the TR 38.901 UMa scenario to be validated at 3.5 GHz.
· Proposal 4: Consider the elevation angular spread (ZSD) model in the TR 38.901 UMa scenario at 3.5 GHz to be validated.
· Proposal 5: Consider reducing the azimuth angular spread (ASD) significantly in the TR 38.901 UMa scenario.
· Proposal 6: Introduce a random variability of the co- and cross polar powers in the TR 38.901 model, such as an i.i.d zero-mean Gaussian with 3 dB standard deviation.
Decision: The document is noted.

R1-2403208	Channel Model Validation of TR38.901 for 7-24 GHz	Qualcomm Incorporated
· Proposal 1: Generalize the pathloss models for UMa in TR 38.901 to accommodate different base station heights. Pathloss model in TR 36.873 can be used as a starting point.
· Proposal 2: Further study penetration losses incurred due to IRR glass in FR3.
Decision: The document is noted.

R1-2402009	Considerations on the 7-24 GHz channel model validation	Huawei, HiSilicon, Tongji University
R1-2402090	On Channel Model Validation of TR38.901 for 7-24GHz	InterDigital, Inc.
R1-2402129	Discussion on channel modeling verification for 7-24 GHz	Intel Corporation
R1-2402256	Views on channel model validation of TR38.901 for 7-24GHz	vivo
R1-2402397	Discussion on channel model validation of TR38.901 for 7-24GHz	CATT
R1-2402407	Channel Model Validation of TR 38.901 for 7-24 GHz	SHARP, NYU WIRLESS
R1-2402480	Discussion on channel model validation of TR38.901 for 7-24GHz	Samsung
R1-2402601	Discussion on Channel model validation of TR38.901 for 7-24GHz	Nokia
R1-2402620	Discussion on the channel model validation	ZTE
R1-2402853	Channel model validation of TR 38901 for 7-24 GHz	NVIDIA
R1-2402899	On Channel Model Validation of TR 38.901 for 7-24 GHz	Apple
R1-2403144	Discussion on Validation of the Channel Model in 38901	AT&T
R1-2403261	Changes to TR 38 901	Spark NZ Ltd
R1-2403267	Discussion on channel model validation of TR38.901 for 7-24GHz	LG Electronics
R1-2403280	Discussion on channel model validation of TR38.901 for 7-24GHz	BUPT, Spark NZ Ltd
R1-2403441	Summary of issues for Rel-19 7-24 GHz Channel Modeling Validation	Moderator (Intel Corporation)
R1-2403442	Summary #1 of discussions for Rel-19 7-24 GHz Channel Modeling Validation	Moderator (Intel Corporation)
R1-2403443	Summary #2 of discussions for Rel-19 7-24 GHz Channel Modeling Validation	Moderator (Intel Corporation)

R1-2403442	Summary #1 of discussions for Rel-19 7-24 GHz Channel Modeling Validation	Moderator (Intel Corporation)
From Tuesday session
Conclusion
· To provide measurement data, and/or simulation results, and/or available publications with measurement information for frequencies 7 to 24 GHz to validate/update the channel model. 
· For frequency continuity of the channel models, Measurement information outside 7 to 24 GHz is also encouraged.

R1-2403443	Summary #2 of discussions for Rel-19 7-24 GHz Channel Modeling Validation	Moderator (Intel Corporation)
From Wednesday session
Agreement
The following provides list of modelling parameters for 7 – 24 GHz frequencies that could be further studied for validation. The parameters listed are starting point for further discussions and does not imply the parameters require validation nor imply parameters require updates for 7 – 24 GHz frequencies.
· Antenna modelling parameters (e.g. radiation power patterns, directional gain values, etc.)
· Pathloss
· LOS probability
· O-to-I penetration loss
· Delay spread (mean, variance)
· AoD spread (mean, variance)
· AoA spread (mean, variance)
· ZoA spread (mean, variance)
· ZoD spread (mean, variance)
· ZoD offset
· Angle distribution characteristics (e.g. exponential, Gaussian, Laplacian distributions)
· Shadow fading
· K factor (mean, variance)
· LSP cross correlations
· Delay scaling parameter
· XPR
· Number of clusters
· Number of rays per cluster
· Cluster delay spread
· Cluster ASD
· Cluster ASA
· Cluster ZSD
· Cluster ZSA
· Per Cluster shadowing
· Correlation distances
· LSP correlation type (e.g. site-specific or all correlated)
· Oxygen absorption
· Correlation distance for spatial consistency
· Blockage region parameters/blocker parameters
· Spatial correlation for blockages
· Material properties for ground reflector model
· Spatial consistency model A/B

Conclusion
RAN1 to continue discussion on the need for new modelling parameters/scenarios and modelling procedure. The following modelling parameters/aspects for 7 – 24 GHz frequencies that are currently not available in TR38.901 have been identified by companies in RAN1#116bis. At least the following is for further study, but does not imply parameters/scenarios and modelling procedure are required for 7 – 24 GHz frequencies.
· Intra-cluster K factor
· Random power variability in each polarization
· Addition of SMa deployment scenario


R1-2403630	Summary #3 of discussions for Rel-19 7-24 GHz Channel Modeling Validation	Moderator (Intel Corporation)
From Thursday session
Conclusion
· RAN1 to compile measurement/simulation descriptions from companies into a Tdoc to be added as reference to TR38.901.
· Rapporteur to update the Tdoc in each meeting based on inputs from companies.
· Rapporteurs to provide a template for the measurement/simulation descriptions capture to RAN1 #117 for initial review and endorsement.


Final summary in R1-2403631.
[bookmark: _Toc163289973][bookmark: _Toc166272354]Channel model adaptation/extension of TR38.901 for 7-24GHz 
Including near-field propagation and spatial non-stationarity

R1-2402091	On Channel Model Extension of TR38.901 for 7-24GHz	InterDigital, Inc.
· Proposal 1: Support a single channel model where features of both FF and NF are captured. 
· Proposal 2: Support stochastic-based channel modeling for modeling NF in FR3.
· Proposal 3: For Step 3, pathloss model in NF needs to be studied. 
· Proposal 4: Revisit delay information generation in Step 5 to account for cluster location and cluster delay profile. 
· Proposal 5: TR 38.901 cluster shadowing power in Step 6 needs to be studied for NF channel modelling.
· Proposal 6: TR 38.901 arrival angles and departure angles for both azimuth and elevation in Step 7 needs to be studied for NF channel modelling.
· Proposal 7: TR 38.901 channel coefficients generation in Step 11 needs to be studied for NF channel modelling.
· Proposal 8: Support modification of formulation of channel model NLOS Eq. (7.5.28) and LOS Eq. (7.5.29) in 38.901 to assure consistency between near-field and far-field.
· Proposal 9: To manage the complexity of NF channel coefficient generation, study and evaluate feasibility and validity of the UPD region.
Decision: The document is noted.

R1-2402257	Views on channel model adaptation/extension of TR38.901 for 7-24GHz	vivo
Proposal 1: RAN1 studies on a channel model, in consideration of the work plan with Part-1, Par-2, part-3 and Part-4, as a starting point.
Proposal 2: 3GPP channel modeling should focus on SPD antenna other than CAP antenna.
Proposal 3: RAN1 should not consider both Fresnel and Rayleigh distances for near-field and far-field boundaries in channel modeling at least for 7-24 GHz.
Proposal 4: The near-filed study in RAN1 focuses on the indoor deployment scenario.
Proposal 5: RAN1 considers, the radiated field received in an observation point always behaves as the far-field from the perspective of each element, while the radiated field behaves as either the near-field or the far-field from the perspective of overall array antenna.
Proposal 6: The channel links paired by different transmit antenna and receive antenna elements should be independently modeled regardless of near-field and far-field regions.
Proposal 7: RAN1 reuses the channel model defined in TR38.901, by considering a unified distance and replacing .
Proposal 8: RAN1 does not consider the consistency between near-field and far-field in channel modeling.
Proposal 9: RAN1 validates the approximation of the distance between the transmit element and the receive element from the amplitude perspective in near-filed, i.e., .
Proposal 10: In channel modeling at least for 7-24 GHz, the study of spatial non-stationarity is mainly focused on the TRP side.
Proposal 11: The modeling of spatial non-stationarity should be considered in both LOS ray and NLOS cluster.
Proposal 12: RAN1 studies a matrix with 0 or 1 of element to model the visibility of cluster or ray towards the entire array, as a starting point.
Proposal 13: RAN1 studies the impact on the cross-polarization in near-filed.
Proposal 14: RAN1 design a unified channel model for far- and near-field regions.
Proposal 15: In channel modeling at least for 7-24 GHz, the channel coefficient generation procedure in  Figure 11 can be considered as a starting point.
Proposal 16: RAN1 designs a method to explicitly determine the location of scatterers, and Option 3 can be a starting point.
Proposal 17: In channel modeling at least for 7-24 GHz, the concept of VR could be used to characterize the spatial non-stationarity property, in consideration of issues on VR shape/size and VR distribution.
Proposal 18: RAN1 studies how to differentiate the angles of arrival and departure for both azimuth and elevation per ray between each paired transmit and receive antenna elements.
Proposal 19: To differentiate the angles of arrival and departure, the mechanism of the obtained scatterer location can be considered as a starting point.
Proposal 20: In order to model the non-linear relationship between the positions of the antenna elements and the geometry-type phase in near-field, RAN1 studies,
· For LOS,
· The formula  replaces the formula  of the channel modeling defined in TR 38.901.
· where  is the distance between the reference point in the transmitter and the reference point in the receiver,  is the distance between the transmit antenna element  and the receive antenna element .
· For NLOS,
· The formula of  replaces the formula of  in the channel modeling defined in TR 38.901.
· The formula  replaces the formula  of the channel modeling defined in TR 38.901.
· where  is the distance between the reference point in the transmitter and the first-bounce scatterer,   is the distance between the transmit antenna element  and the first-bounce scatterer, and  is the distance between the reference point in the receiver and the last-bounce scatterer,  is the distance between the receive antenna element  and the last-bounce scatterer.
Proposal 21: RAN1 studies the impact on spatial consistency modeling in near-field.
Decision: The document is noted.

R1-2402010	Considerations on the 7-24 GHz channel model extension	Huawei, HiSilicon, Tongji University
R1-2402130	Discussion on channel model adaptation/extension	Intel Corporation
R1-2402398	Discussion on channel model adaptation/extension of TR38.901 for 7-24GHz	CATT
R1-2402481	Discussion on channel model adaptation/extension of TR38.901 for 7-24GHz	Samsung
R1-2402500	Discussion of FR3 channel model	Lenovo
R1-2402602	Discussion on Channel model adaptation/extension of TR38.901 for 7-24GHz	Nokia
R1-2402614	Discussion on adaptation and extension of channel model	Ericsson
R1-2402621	Discussion on the channel model adaptation and extension	ZTE
R1-2402854	Channel model adaptation of TR 38901 for 7-24 GHz	NVIDIA
R1-2402900	On Channel Model Adaptation/Extension of TR 38.901 for 7-24 GHz	Apple
R1-2402938	Discussion on channel modelling enhancements for 7-24GHz for NR	MediaTek
R1-2403066	Channel model adaptation/extension of TR38.901 for 7-24 GHz	CEWiT
R1-2403086	Views on Channel Model Adaption/Extension of TR 38.901 for 7-24 GHz	SHARP
R1-2403209	Channel Model Adaptation/Extension of TR38.901 for 7-24GHz	Qualcomm Incorporated
R1-2403268	Discussion on channel modelling adaptation/extension for 7-24GHz	LG Electronics
R1-2403285	Discussion on modeling near-field propagation and spatial non-stationarity in TR38.901 for 7-24GHz	BUPT, CMCC
R1-2403366	Channel model adaptation/extension of TR38.901 for 7-24 GHz	Keysight Technologies UK Ltd
R1-2403541	Summary#1 of channel model adaptation and extension	Moderator (ZTE)

R1-2403541	Summary#1 of channel model adaptation and extension	Moderator (ZTE)
From Tuesday session
Agreement
The antenna array is assumed for the near-field study.

Agreement
For the study of near-field channel modelling, at least following aspects should be considered:
· Whether/How to define the near-field region.
· The parameters variation for each ray/cluster across different antenna element pairs.

R1-2403608	Summary#2 of channel model adaptation and extension	Moderator (ZTE)
From Wednesday session
Agreement
The following scenarios defined in TR38.901 should be considered for the study/modelling of near-field.
· UMa,UMi, Indoor office and Indoor factory
· FFS: RMa and other new scenarios
Agreement
For the assumption on the aperture size of antenna array, the following is considered as reference for channel model study.
· up to [TBD] m, or  [TBD] lambda for UMi
· up to [TBD] m, or [TBD] lambda for UMa
· up to [TBD] m, or [ TBD] lambda for Indoor office
· up to [TBD] m, or [TBD] lambda for Indoor factory
Note (apart from agreement): Companies are encouraged to provide the value in RAN1#116-bis.


R1-2403609	Summary#3 of channel model adaptation and extension	Moderator (ZTE)
From Thursday session
Agreement
For the near-field channel model:
· The impact of the assumption of wavefront is only considered from the perspective of antenna array.
· The near field for each element within the antenna array is not considered in this SI. 
Agreement
For near-field channel model, RAN1 strives to design a unified model to explicitly reflect the new properties of near- and existing properties of far-field under the structure of existing stochastic model TR 38.901.
· FFS: whether the same or different implementations, e.g., procedures/equations, are used for near- and far-field channel realization 
Agreement
The near- or far-field condition should be studied for the direct path and non-direct paths between BS and UE.
· The near-/far-field condition for the direct path may be assessed by using the 3D BS-UE distance.
· FFS: The determination of near-/far-field condition for the non-direct paths
· Note: The direct path is referring to the LoS ray in the TR 38.901 in principle.
· Note: The non-direct paths are referring to the cluster/ray(s) without including LoS ray in the TR 38.901.

Agreement 
For near-field channel, if necessary, to model the following antenna element-wise channel parameters of direct path between TRP and UE, 
· Angular domain parameters (i.e., AoA, AoD, ZoA, ZoD), Delay, initial phase, Doppler shift, Amplitude
· FFS: Impacts on the polarization
The following options are considered:
· Option-1: Determined by the locations of both TRP and UE.
· Option-2: Determined by the antenna element locations of both TRP and UE
Agreement
The following scenarios defined in TR38.901 should be considered for studying/modelling of spatial non-stationarity
· UMi, UMa, Indoor office and Indoor factory
· FFS: RMa and other new scenarios
Agreement
For the modelling of spatial non-stationarity, at least the following options can be studied to identify the impacted ray/cluster and element-pair link:
· Option 1: Introducing per ray/cluster the visible probability, or visibility region for set of antenna element
· Option 2: Introducing the physical blocker to emulate the blockage impact on the link for each element-pair   
· Note: The consistency across antenna elements and across clusters should be guaranteed. 

Final summary in R1-2403718.
[bookmark: _Toc163289974][bookmark: _Toc166272355]NR mobility enhancements Phase 4
Placeholder only. No contributions before RAN1#118. Please refer to RP-234036 for detailed scope of the WI. 
[bookmark: _Toc163289976]
None.
[bookmark: _Toc166272356]XR (eXtended Reality) for NR Phase 3
Please refer to RP-240791 for detailed scope of the WI.

[116bis-R19-XR] – Margarita (Nokia)
Email discussion on Rel-19 XR Phase 3
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc

R1-2403287	Work Plan for Rel-19 on XR Enhancements for NR	Nokia, Qualcomm (Rapporteurs)
Work plan is for information.
[bookmark: _Toc163289977][bookmark: _Toc166272357]Enabling TX/RX for XR during RRM measurements
R1-2402028	Discussions on scheduling enhancements considering RRM measurements for XR	Huawei, HiSilicon
R1-2402119	Discussion on enabling TX/RX for XR during RRM measurements	Spreadtrum Communications
R1-2402196	Discussion on measurement gap for XR	ZTE, Sanechips
R1-2402258	Enabling TX/RX for XR during RRM measurements	vivo
R1-2402268	Enabling TX/RX for XR during RRM measurements	TCL
R1-2402342	Enhancements to enable TX/RX for XR during RRM measurements	OPPO
R1-2402371	Signaling control of scheduling restriction during measurement gap in support of XR services	CATT
R1-2402482	Discussion on enabling TX/RX for XR during RRM measurements	Samsung
R1-2402579	Discussion on enabling TX/RX for XR during RRM measurements	CMCC
R1-2402593	RRM measurement gap and scheduling restriction enhancements to TX/RX XR traffic	Ericsson
R1-2402654	Discussion on enabling TX/RX for XR during RRM measurements	Xiaomi
R1-2402694	Discussion on enabling TX/RX for XR during RRM measurements	InterDigital, Inc.
R1-2402763	Discussion on enabling TX/RX for XR during RRM measurements	NEC
R1-2402836	Enhancements to enable TX/RX for XR during RRM measurements	Fraunhofer IIS, Fraunhofer HHI
R1-2402855	Discussion on enabling TX/RX for XR during RRM measurements	Panasonic
R1-2402901	Views on enabling TX/RX for XR during RRM measurements	Apple
R1-2402924	Enabling TX/RX for XR during RRM measurements	Lenovo
R1-2402956	Enabling TX RX for XR during RRM measurements	MediaTek
R1-2402981	On Enabling Tx/Rx for XR during RRM measurements	Sony
R1-2402992	Discussion on Enabling TX/RX for XR During RRM Measurements	Meta
R1-2403129	Discussion on XR during RRM measurements	LG Electronics
R1-2403149	Discussion for enabling TX/RX for XR during RRM measurements	III
R1-2403210	Enabling Tx/Rx for XR during RRM measurements	Qualcomm Incorporated
R1-2403257	Discussion on enabling TX/RX for XR during RRM	NTT DOCOMO, INC.
R1-2403286	Enabling TX/RX for XR during RRM measurements	Nokia
R1-2403329	On enabling Tx Rx for XR during RRM measurements	Google Inc.

R1-2403510	Moderator summary #1 - Enabling TX/RX for XR during RRM measurements	Moderator (Nokia)
From Monday session
Agreement (amended as shown in red in Wednesday session)
For solutions based on triggering/enabling by network signaling to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements consider the following alternatives or combinations for further down-selection:
· Alt. 1: Dynamic indication to enable Tx/Rx in particular gap(s)/restriction(s) that are caused by RRM measurements. 
· FFS: details
· FFS: Alt 1-1: Explicit indication by DCI to skip a particular gap(s)/restriction(s); 
· FFS: Alt 1-2: Explicit indication by DCI to indicate a time window where to skip a particular gap(s)/restriction(s);
· FFS: Alt 1-3: Implicit indication by DCI scheduling a transmission/reception overlapping with a gap(s)/restriction(s) to skip the gap(s)/restriction(s);
· FFS: DCI format, DCI content, DCI bit-field size;
· FFS: Whether indication is for one or more occasions;
· FFS: How to consider time offset between the end of received dynamic indication and start of gap(s)/restriction(s) occasion that is going to be skipped.
· Alt. 2: Semi-persistent solution to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. 
· FFS: details
· FFS: Alt 2-1: gNB sends a skipping activation command, UE will skip gaps/restrictions until de-activation command is received.
· FFS: Alt 2-1a: gNB sends an activation command to enable pre-configured gap(s)/restriction(s), UE will skip gap(s)/restriction(s) after de-activation command is received.
· FFS: Alt 2-2: RRM measurement adaptation is applied to all MG configurations/scheduling restrictions due to all SMTC configurations, or is applied to selected MG configuration(s) and/or scheduling restrictions due to selected SMTC configuration(s) and is conducted in a time-window, and time-windows are derived from a semi-persistent configuration activation for their periodicity, offset and duration.
· FFS: Alt 2-3: Activate/de-activate one or more of pre-configured pattern(s) via MAC-CE to indicate occasions where Tx/Rx is prioritized over gap(s)/restriction(s);
· FFS: Details of activation/deactivation MAC-CE command 
· FFS: How to consider time offset between activation/deactivation command and start of gap(s)/restriction(s) occasion that is going to be skipped.
· Alt. 3: Semi-static solution to enable TX/RX in gaps/restrictions that are caused by RRM measurements.
· FFS: details

Agreement
Confirm the working assumption from RAN1 #116 with updates:
· RAN1 aims to develop/identify solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements agnostic in RAN1 normative work to types of gaps/restrictions that are caused by RRM measurements.
· It is up to RAN4 to discuss which type of gaps/restrictions caused by RRM measurements can be cancelled/skipped
· Note: UE features related to the developed solution(s) is a separate discussion
Agreement (further revised in Friday and amended as shown below) 
RAN1 continues to discuss and decide whether or not to introduce new UE assistance information for solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. The following UE assistance information is considered for further study:
· FFS: UE assistance information related to measurement occasions; 
· FFS: UE assistance information related to channel conditions; 
· FFS: UE assistance information related to traffic.
· FFS: UE assistance information related to UE mobility.
Note: From specification point of view, there is no mandated gNB behavior in response to any of the UE assistance information. 
RAN1 to make decision in RAN1#117 on the support of UE assistance information.


R1-2403511	Moderator summary #2 - Enabling TX/RX for XR during RRM measurements	Moderator (Nokia)
Presented in Wednesday session

R1-2403675	Moderator summary #3 - Enabling TX/RX for XR during RRM measurements	Moderator (Nokia)
From Friday session
Agreement
RAN1 continues to discuss and decide whether or not to introduce new UE assistance information for solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. At least the following UE assistance information is considered for further study:
· FFS: UE assistance information related to measurement occasions:
· FFS: The number of needed measurement gaps/SMTC with restrictions within a time period; 
· FFS: The maximum number or ratio of MGs/SMTC with restrictions that can be skipped within a time period;
· FFS: The number of required SSBs within a time period;
· FFS: The number of consecutive RRM measurements that can be skipped;
· FFS: The maximum interval between two consecutively reserved gap/restriction occasions for RRM measurements;
· FFS: The patterns of gap(s)/restriction(s) where skipping is feasible or acceptable;  
· FFS: UE assistance information related to channel conditions:
· FFS: RSRP is below/above search threshold (s-MeasureConfig);
· FFS: UE assistance information related to traffic:
· FFS: PSI (PDU set importance);
· FFS: UE assistance information related to UE mobility:
· FFS: L3 parameters related to mobility, e.g., static or not
Companies are encouraged to provide additional details (e.g. how often the UE assistance info is provided, timing, applicable scenarios, performance gains, etc) on their preferred scheme.
Note: From specification point of view, there is no mandated gNB behavior in response to any of the UE assistance information. 
RAN1 to make decision, from RAN1 perspective, in RAN1#117 on the support of UE assistance information.

Agreement
For solutions based on triggering/enabling by network signaling to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements consider the following alternatives or combinations for further down-selection:
· Alt. 1: Dynamic indication to enable Tx/Rx in particular gap(s)/restriction(s) that are caused by RRM measurements. 
· FFS: Alt 1-1: Explicit indication by DCI to skip a particular gap(s)/restriction(s); 
· FFS: Alt 1-2: Explicit indication by DCI to indicate a time window where to skip a particular gap(s)/restriction(s);
· FFS: Alt 1-3: Implicit indication by DCI scheduling a transmission/reception overlapping with a gap(s)/restriction(s) to skip the gap(s)/restriction(s);
· FFS: DCI format, DCI content, DCI bit-field size;
· FFS: Whether indication is for one or more occasions;
· FFS: How to consider time offset between the end of received dynamic indication and start of gap(s)/restriction(s) occasion that is going to be skipped.
· Alt. 2: Semi-persistent solution to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. 
· FFS: Alt 2-1: gNB sends a skipping activation command, UE will skip gaps/restrictions until de-activation command is received.
· FFS: Alt 2-1a: gNB sends an activation command to enable pre-configured gap(s)/restriction(s), UE will skip gap(s)/restriction(s) after de-activation command is received.
· FFS: Alt 2-2: RRM measurement adaptation is applied to all MG configurations/scheduling restrictions due to all SMTC configurations, or is applied to selected MG configuration(s) and/or scheduling restrictions due to selected SMTC configuration(s) and is conducted in a time-window, and time-windows are derived from a semi-persistent configuration activation for their periodicity, offset and duration.
· FFS: Alt 2-3: Activate/de-activate one or more of pre-configured pattern(s) via MAC-CE to indicate occasions where Tx/Rx is prioritized over gap(s)/restriction(s);
· FFS: Details of activation/deactivation MAC-CE command 
· FFS: How to consider time offset between activation/deactivation command and start of gap(s)/restriction(s) occasion that is going to be skipped.
· Alt. 3: Semi-static solution to enable TX/RX in gaps/restrictions that are caused by RRM measurements.
· FFS: Alt 3-1: Configure a pattern(s) via RRC to indicate occasions where to skip gaps/restrictions;
· FFS: Details of pattern
· FFS: Alt 3-2: Gaps/restrictions skipping is applied to all MG configurations/scheduling restrictions due to all SMTC configurations / RRM measurements, or is applied to selected MG configuration(s) and/or scheduling restrictions due to selected SMTC configuration(s) / RRM measurement(s) and is conducted in a time-window, and time-windows are derived from a semi-static configuration for their periodicity, offset and duration.
· FFS: Alt 3-3: Gaps/restrictions that are caused by RRM measurements are skipped if collided with particular semi-statically pre-configured Tx/Rx occasions.
· FFS: Alt. 3-4: Gaps/restrictions that are caused by RRM measurements are skipped based on semi-statically configured priority information for particular semi-statically pre-configured Tx/Rx and/or particular gaps/restrictions.


Final summary in R1-2403676.
[bookmark: _Toc163289978][bookmark: _Toc166272358]Non-Terrestrial Networks (NTN) for NR Phase 3 and Internet of Things (IoT) Phase 3
Please refer to RP-240775 for detailed scope of the WI for NR-NTN Phase 3. Please refer to RP-234077 for detailed scope of the WI for IoT-NTN Phase 3.

R1-2403666	Session notes for 9.11 (Non-Terrestrial Networks for NR Phase 3 and Internet of Things Phase 3)	Ad-Hoc Chair (Huawei)
Friday decision: The session notes are endorsed and contents reflected below.

[116bis-R19-NTN] – Mohamed (Thales)
Email discussion on Rel-19 NTN enhancement
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc

R1-2401990	Work plan for Rel-19 NR_NTN_Ph3	THALES
[bookmark: _Toc163289979][bookmark: _Toc166272359]NR-NTN downlink coverage enhancement
R1-2401988	Discussion on NR NTN Downlink coverage enhancements	THALES
R1-2402003	Discussion on downlink coverage enhancements for NR NTN	Huawei, HiSilicon
R1-2402078	On NR-NTN downlink coverage enhancement	Ericsson
R1-2402120	Discussion on NR-NTN downlink coverage enhancement	Spreadtrum Communications
R1-2402173	NR-NTN downlink coverage enhancement	InterDigital, Inc.
R1-2402259	Discussion on NR-NTN downlink coverage enhancement	vivo
R1-2402286	Downlink Coverage Enhancement for NR NTN	Google
R1-2402343	Discussion on NR-NTN downlink coverage enhancement	OPPO
R1-2402372	Performance evaluation of downlink coverage enhancement for NR NTN	CATT
R1-2402483	Discussion on downlink coverage enhancement for NR-NTN	Samsung
R1-2402580	Discussion on NR-NTN DL coverage enhancement	CMCC
R1-2402589	Discussion on downlink coverage enhancement for NR NTN	Lenovo
R1-2402622	Discussion on DL coverage enhancement for NR NTN	ZTE
R1-2402655	Discussion on NR-NTN downlink coverage enhancement	Xiaomi
R1-2402752	Discussion on downlink coverage enhancement for NR NTN	Baicells
R1-2402772	NR-NTN downlink coverage enhancement	NEC
R1-2402811	Discussion on NR-NTN downlink coverage enhancement	LG Electronics
R1-2402902	On NR-NTN Downlink Coverage Enhancement	Apple
R1-2402916	NR-NTN downlink coverage enhancement with beam groups	Sharp
R1-2402934	Discussion on NR-NTN downlink coverage enhancement	MediaTek
R1-2403029	Discussion on NR-NTN downlink coverage enhancement	ETRI
R1-2403412	Downlink Coverage Enhancements for NR NTN	CEWiT	(rev of R1-2403067)
R1-2403080	Downlink coverage enhancements for NR over NTN	Nokia, Nokia Shanghai Bell
R1-2403139	Discussion on DL coverage enhancements for NR-NTN	NICT
R1-2403211	Downlink coverage enhancement for NR NTN	Qualcomm Incorporated
R1-2403258	Discussion on DL coverage enhancement for NR-NTN	NTT DOCOMO, INC.
R1-2403283	NR-NTN Downlink Coverage Enhancement	Panasonic
R1-2403403	On the SAN phased-array antenna characteristics	ESA

R1-2401991	FL Summary #1: NR-NTN downlink coverage enhancements	THALES
From Wednesday session
Agreement
For coverage evaluation of PDCCH in NR NTN, the following table is assumed:

	Parameter
	Value

	Number of UE receive chains
	2 for 2GHz

	Aggregation level
	8

	Payload
	40 bits

	CORESET size
	2 symbols, 24 PRBs

	Tx Diversity 
	Reported by companies

	BLER
	1% BLER
optional for 10% BLER

	Number of SSB for broadcast PDCCH of Msg.2
	Reported by companies

	Other parameters
	Reported by companies



Agreement
For coverage evaluation of PDSCH in NR NTN, the following table is assumed:

	Parameter
	Value

	BLER
	For low data rate service, w/ HARQ, 10% iBLER; w/o HARQ, 10% iBLER.
For VoIP, 2% rBLER.

	Waveform
	CP-OFDM

	Number of UE receive chains
	2 for 2GHz

	HARQ configuration
	Whether/How HARQ is adopted is reported by companies.

	DMRS configuration
	3 DMRS symbols is used for PDSCH of Msg.2.
For 3km/h: Type I, 1 or 2 DMRS symbol, no multiplexing with data.
PDSCH mapping Type, the number of DMRS symbols and DMRS position(s) are reported by companies.

	PRBs/TBS/MCS for data rate service
	Any value of PRBs, and corresponding MCS index, reported by companies will be considered in the discussion. 
TBS can be calculated based on e.g. the number of PRBs, target data rate, frame structure and overhead.
24 PRBs for SIB1 and SIB19

	PRBs/MCS for VoIP
	Any value of PRBs reported by companies will be considered in the discussion.
QPSK

	PDSCH duration
	12 OS

	Payload size for PDSCH of Msg.2
	72 bits

	Payload size for PDSCH of SIB1
	FFS

	Payload size for PDSCH of Msg.4
	1040 bits

	Payload size for PDSCH of SIB19
	FFS

	Other parameters
	Reported by companies.



Agreement
Antenna gain reduction due to steering loss is not considered in the link level evaluation.
Note: This is aligned with the assumptions made in Rel-18 UL coverage enhancement.

Observation
The CNRs for the satellite payload parameters Set 1-1, Set 1-2 and Set 1-3 are equal to -1.9 dB, -1.9 dB and -9.9 dB respectively.

Agreement
Confirm the Satellite phased-array antenna parameters for LEO 600km in FR1 defined in RAN1#116.
 
	Satellite phased array antenna characteristics
	

	Orbit
	LEO-600km

	Frequency range/band
	FR1/S-Band

	Antenna element pattern
	Table7.3-1 in TR 38.901

	Horizontal/vertical 3 dB beam width of single element (degree)
	65 for H
65 for V

	Antenna element spacing
	0.667 lambda

	Antenna polarization
	Circular (RHCP or LHCP)

	Number of antenna elements 
	400 elements (20 x 20)

	Equivalent satellite antenna aperture
	2m

	Element maximum gain
	4 dBi

	Antenna maximum gain
	30 dBi

	Steering loss at 30° elevation angle 
	4 dB



Al least the above model is considered for SLS to ease the alignment between evaluation results. The model below can be optionally considered:

	Satellite phased array antenna Characteristics
	

	Orbit
	LEO-600km

	Frequency range/band
	FR1/S-Band

	Antenna element pattern
	TR38.820 section 7.2.4	

	Horizontal/vertical 3 dB beam width of single element (degree)
	90 for H
90 for V

	[bookmark: _Hlk164266843]Antenna element spacing
	0.5 lambda

	Antenna polarization
	Circular (RHCP or LHCP)

	Number of antenna elements 
	676 elements (26 x 26)

	Equivalent satellite antenna aperture
	2m

	Element maximum gain
	4 dBi

	Antenna maximum gain
	30 dBi (Note 1)

	Steering loss at 30° elevation angle 
	2.5 dB


Note 1: The maximum antenna gain is determined by considering an overall array efficiency [of 50%.] 


R1-2401992	FL Summary #2: NR-NTN downlink coverage enhancements	THALES
From Thursday session
Agreement
For coverage evaluation of PDSCH in NR NTN, the following payload sizes for PDSCH are assumed:

	Payload
	value

	Payload size for PDSCH of SIB1
	Option 1: 800 bits 
Option 2: 1280 bits

	Payload size for PDSCH of SIB19
	616 bits



Note: At least the above values are simulated and reported. Other values can be considered.
Note: the values above are not the TBS.

Agreement
For DL coverage study at system level, it is up to companies to report the following parameters for LEO600km Set1-1 FR2:

	Beam size

	Satellite EIRP density /beam (dBW/MHz)

	Payload Total DL power level (dBW)

	Aggregated EIRP (Total) (dBW)

	Satellite Tx max Gain

	EIRP per Satellite beam (dBW)



Agreement
For coverage performance evaluation of DL channels/signals before the SIB19 acquisition, the maximum Doppler frequency drift is assumed to be equal to 0.27 ppm/s based on TR 38.821.


Final summary in R1-2401993.
[bookmark: _Toc163289980][bookmark: _Toc166272360]Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
Work in RAN1 is limited to checking whether any essential changes are needed for their support (i.e. focusing on HD collision rules) by end of Q2/2024.

R1-2402004	Discussion on HD-FDD RedCap UEs and eRedCap UEs for FR1-NTN	Huawei, HiSilicon
R1-2402121	Discussion on support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands	Spreadtrum Communications
R1-2402174	Discussion on half-duplex RedCap issues for NTN FR1 operation	InterDigital, Inc.
R1-2402260	Discussion on support of RedCap and eRedCap UEs with NR-NTN	vivo
R1-2402344	Discussion on supporting of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands	OPPO
R1-2402373	Discussion on the operation of RedCap and eRedCap UEs In NTN	CATT
R1-2402484	Discussion on support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands	Samsung
R1-2402524	Discussion on Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands	China Telecom
R1-2402581	Discussion on the collision issues of HD-FDD Redcap UE in FR1-NTN	CMCC
R1-2402623	Discussion on support of RedCap/eRedCap UEs for NR NTN	ZTE
R1-2402656	Discussion on the support of Redcap UE for NTN operating on FR1 bands	Xiaomi
R1-2402729	Discussion on support of RedCap/eRedCap UEs in NR NTN	Honor
R1-2402812	Discussion on support of (e)RedCap UEs with NR-NTN operating in FR1-NTN bands	LG Electronics
R1-2402903	On support of RedCap UEs with NR NTN operation	Apple
R1-2402935	Discussion on support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands	MediaTek
R1-2403004	On HD-FDD Redcap UEs for NTN	Ericsson
R1-2403030	Discussion on HD UEs with NR NTN	ETRI
R1-2403039	Discussion on HD-FDD RedCap UEs and eRedCap UEs for FR1-NTN	TCL
R1-2403081	Considerations for RedCap HD-FDD operation for NR over NTN	Nokia, Nokia Shanghai Bell
R1-2403161	Discussion on support of RedCap/eRedCap UEs in NTN	CAICT
R1-2403212	Support of Redcap and eRedcap UEs in NR NTN	Qualcomm Incorporated
R1-2403259	Discussion on support of RedCap and eRedCap UEs in FR1-NTN	NTT DOCOMO, INC.

R1-2403633	Summary #1 for Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands	Moderator (CATT)
Presented in Wednesday session

R1-2403743	Summary #2 for Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands	Moderator (CATT)
From Thursday session
Observation
To avoid the occurrence of error cases 3 and 4 through network scheduling, there are less resources available for a scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB.

Observation
For collision cases 1, 2, 5 and 6, when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB, there might be less resources available for the scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN if gNB attempts to avoid the collision or there is a loss of DL/UL transmissions due to collision.

Observation
When there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB, there may be a BLER performance degradation for the reception of UL transmissions at the gNB for the scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN if gNB does not attempt to avoid the collision at least in the following cases: 
· UL transmission with repetitions due to different available slot counting at UE and gNB when colliding with SSB reception.
· PUSCH repetition type B due to different invalid symbol determination at gNB and UE when colliding with DL transmissions.
· UL transmission with DMRS bundling due to the different actual TDW determination at gNB and UE when colliding with DL transmissions.
Note: the above cases happen at least with one of collision cases 1, 2, 5, 6, and 7.


Final summary in R1-2403787.
[bookmark: _Toc163289981][bookmark: _Toc166272361]NR-NTN uplink capacity/throughput enhancement
R1-2402005	Discussion on uplink capacity/throughput enhancement for FR1-NTN	Huawei, HiSilicon
R1-2402122	Discussion on NR-NTN uplink capacity/throughput enhancement	Spreadtrum Communications
R1-2402175	NR-NTN uplink capacity/throughput enhancement	InterDigital, Inc.
R1-2402261	Discussion on NR-NTN uplink capacity enhancement	vivo
R1-2402287	Uplink Capacity Enhancement for NR NTN	Google
R1-2402345	Discussion on NR-NTN uplink capacity/throughput enhancement	OPPO
R1-2402374	Discussion on UL capacity enhancement for NR NTN	CATT
R1-2402485	Discussion on uplink capacity/throughput enhancement for NR-NTN	Samsung
R1-2402525	Discussion on NR-NTN uplink enhancement	China Telecom
R1-2402534	Discussion on Uplink Capacity/Throughput Enhancement for NR-NTN	Langbo
R1-2402582	Discussion on the NR-NTN uplink capacity/throughput enhancements	CMCC
R1-2402594	On uplink capacity/throughput enhancement for NR NTN	Ericsson
R1-2402624	Discussion on UL capacity enhancement for NR NTN	ZTE
R1-2402657	Discussion on NR-NTN PUSCH capacity enhancement	Xiaomi
R1-2402773	NR-NTN uplink capacity/throughput enhancement	NEC
R1-2402813	Discussion on NR-NTN uplink capacity/throughput enhancement	LG Electronics
R1-2402904	On NR-NTN Uplink Capacity Enhancement	Apple
R1-2402936	Discussion on NR-NTN uplink capacity and throughput	MediaTek
R1-2402995	Uplink capacity/throughput enhancement for NR-NTN	Panasonic
R1-2403031	Discussion on NR-NTN uplink capacity/throughput enhancement	ETRI
R1-2403040	Discussion on NR-NTN uplink capacity/throughput enhancement	TCL
R1-2403077	Discussion on uplink capacity/throughput enhancement for NR-NTN	Lenovo
R1-2403082	Uplink capacity enhancement considerations for NR over NTN	Nokia, Nokia Shanghai Bell
R1-2403140	Discussion on NR-NTN uplink capacity/throughput enhancement	NICT
R1-2403213	NR-NTN uplink capacity - throughput enhancement	Qualcomm Incorporated
R1-2403260	Discussion on NR-NTN uplink capacity/throughput enhancement	NTT DOCOMO, INC.
R1-2403402	Views on NR-NTN PUSCH capacity enhancement	Mitsubishi Electric RCE

R1-2403422	Feature lead summary #1 of AI 9.11.3 on NR-NTN uplink capacity and throughput	Moderator (MediaTek)
From Tuesday session
[bookmark: _Hlk164098130]Agreement
Support OCC for PUSCH in Rel-19 NR NTN:
· At least PUSCH with Type A repetition
· FFS PUSCH without Type A repetition for intra-symbol and/or inter-symbol cases
· At least code length 2 or 4, FFS code length 8 
· FFS: number of RBs
· Potential OCC techniques listed below are for further down-selection:
· Inter-slot time-domain OCC with PUSCH repetition Type A 
· Inter-symbol(s) time domain OCC 
· Intra-symbol pre-DFT-s OCC (comb-like structure as in PUCCH format 4)
· Combinations of OCC techniques
· TBoMS for OCC techniques is FFS


R1-2403423	Feature lead summary #2 of AI 9.11.3 on NR-NTN uplink capacity and throughput	Moderator (MediaTek)
From Thursday session
Agreement
RAN1 to at least further study the potential specification aspects on OCC techniques:
· TBS calculation / Rate matching
· UCI multiplexing
· RV cycling across repetitions
· Frequency hopping, e.g. intra /inter slot
· OCC indication/configuration
· Power control
· FFS others aspects

Final summary in R1-2403721.
[bookmark: _Toc163289982][bookmark: _Toc166272362]IoT-NTN uplink capacity/throughput enhancement
R1-2402006	Discussion on UL capacity enhancements for IoT NTN	Huawei, HiSilicon
R1-2402123	Discussion on IoT-NTN uplink capacity/throughput enhancement	Spreadtrum Communications
R1-2402176	IoT-NTN uplink capacity/throughput enhancement	InterDigital, Inc.
R1-2402262	Discussion on IoT-NTN uplink capacity enhancement	vivo
R1-2402346	Discussion on IoT-NTN uplink capacity/throughput enhancement	OPPO
R1-2402375	Discussion on UL capacity enhancement for IoT NTN	CATT
R1-2402486	Discussion on uplink capacity/throughput enhancement for IoT-NTN	Samsung
R1-2402583	Discussion on the IoT -NTN uplink capacity/throughput enhancements	CMCC
R1-2402590	Discussion on uplink capacity enhancement for IoT NTN	Lenovo
R1-2402625	Discussion on UL capacity enhancement for IoT NTN	ZTE
R1-2402658	Discussion on IoT-NTN uplink capacity enhancement	Xiaomi
R1-2402774	IoT-NTN uplink capacity/throughput enhancement	NEC
R1-2402814	Discussion on IoT-NTN uplink capacity/throughput enhancement	LG Electronics
R1-2402905	On IoT-NTN Uplink Capacity Enhancement	Apple
R1-2402917	IoT NTN OCC methods for NPUSCH and NPRACH	Sharp
R1-2402937	Discussion on IoT-NTN uplink capacity and throughput	MediaTek
R1-2402994	IoT-NTN uplink capacity enhancement	Nokia, Nokia Shanghai Bell
R1-2403005	On uplink capacity enhancements for IoT-NTN	Ericsson
R1-2403032	Discussion on IoT-NTN uplink capacity/throughput enhancement	ETRI
R1-2403444	IOT-NTN uplink capacity - throughput enhancement	Qualcomm Incorporated	(rev of R1-2403214)

R1-2403560	FL Summary #1 for IoT-NTN	Moderator (Sony)
From Tuesday session
Agreement
For the NPUSCH evaluation assumptions, update the DMRS configuration, as follows:

	DMRS configuration 
	For baseline evaluations:
OS#3 4 per slot for 3.75kHz
OS#4 3 per slot for 15kHz

For OCC evaluations:
Up to proponent
	For baseline evaluations:
OS#4 3 per slot for 15kHz

For OCC evaluations:
Up to proponent




Agreement
At least the following NPRACH OCC schemes are considered by RAN1 for study:
· Intra-symbol group OCC
· Inter-symbol group(s) OCC
· Inter-repetition OCC 

Agreement
The study of OCC for NPRACH does not consider NPRACH format 2.

Agreement
· The following evaluation assumptions are used for the study of OCC for NPRACH:
	
	Parameter
	value

	Scenario
	Orbit and elevation angle
	GEO at 12.5 degrees; LEO600 at 30 degrees

	Channel and impairments
	carrier frequency
	2GHz

	
	Channel model
	NTN-TDL-C
The channels from different UE are independent.

	
	Frequency error
	Uniform random selection from [-0.1 ppm, +0.1 ppm] for all UEs
Variation of frequency error is negligible.

	
	Timing error
	Uniform random selection from [-97Ts, +97Ts] for all UEs
Timing drift 80us/s for LEO600 and 0 for GEO.

	
	Power imbalance
	Uniformly distributed between +Pimb and -Pimb for all UEs
Proponent to report the value of Pimb (can be zero) and justification for the chosen value

	Transmitter
	NPRACH format
	1 or 0

	
	MIMO scheme
	SISO

	
	Number of repetitions ()
	Up to proponent


	
	OCC length 
	Up to proponent

	
	OCC sequence
	Up to proponent

	
	Number of UE
	Up to proponent

	
	Velocity of UE
	3km/h

	
	Total NPRACH time / frequency resource utilisation
	To be reported by proponent. 


	KPI
	Target detection probability
	99%

	
	Target false alarm probability
	0.1%

	
	SNR operating point
	Report SNR where target detection probability and false alarm probability are reached for baseline and OCC schemes



Agreement
OCC multiplexing is not supported between a UE using NPUSCH format 1 with 3.75kHz SCS and another UE using NPUSCH format 1 with 15kHz SCS.


R1-2403719	FL Summary #2 for IoT-NTN	Moderator (Sony)
From Thursday session
Agreement
For OCC of NPUSCH format 1, RAN1 will not consider multiplexing more than 4 UEs.

Agreement
For single-tone DMRS when OCC is applied to NPUSCH format 1, RAN1 considers at least the following for further study:
· TDM of DMRS. The time domain locations of DMRS for different UEs are different. No OCC is applied for the DMRS of different UEs. 
· FFS: Detailed mapping 
· CDM of DMRS. The time domain locations of DMRS for different UEs are the same. Different OCCs are applied for the DMRS of different UEs. 
· FFS: Detailed mapping
· Other schemes are not precluded, including combinations of the above

Agreement
For the NPUSCH evaluation assumptions, update the frequency error assumption, as follows.

	Frequency error
	Uniform random selection from [-0.1 ppm, +0.1 ppm] for all UEs
Variation of frequency error is negligible.
For GEO, the same frequency error is applied to each subframe of a transport block.
For LEO, the same frequency error is applied to each subframe of a segment (if applied in the evaluation). Companies to report their assumption on frequency error across segments.



[bookmark: _Toc166272363]TEI
Placeholder only. No contributions before RAN1#118bis.

None.
[bookmark: _Toc166272364]Closing of the meeting
Meeting was closed on April 19th 07:40 UTC (excluding post email discussions - see Annex F).
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[bookmark: _Toc166272365]Annex A-1:	List of Tdocs at RAN1 #116b

Please see excel file attached to this report


[bookmark: _Toc166272366]Annex A-2:	RAN1#116b Online Session ScheduleRAN1 Brk 2
RAN1 Brk 1
RAN1 Main


	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	08:30 
~
10:30

(120 min)
	RAN1#116bis commences at 09:00 on Monday 

Agenda items 1, 2, 3, 4, 5
Agenda items 7
	R19 NES (120)
	R19
7-24GHz (60)
AI 8.4 Cov, NCR (60)
	R19 A-IoT (120)
	R19 NES (120)
	R19
7-24GHz (60)
AI 8.4 Mobility (60)
	R19 A-IoT (120)
	R19 NES (120)
	R19
7-24GHz (60)
AI 8.4 Mobility (60)
	R19 A-IoT (120)
	R19 NES (90)
AI 8.3 (30)
	R19 AI/ML (120)
	R19 ISAC (30)
R19 A-IoT (90)

	Morning coffee break: 10:30 ~ 11:00

	11:00
~
13:00

(120 min)
	Agenda item 7 (30)
Agenda item 8.1, 8.3 (90)
	AI 8.4 NES (30)
R19 LP-WUS (90)
	R19 AI/ML (120)
	R19 ISAC (60)
R19 NTN (60)
	R19 LP-WUS (80)
R19 XR (40)
	R19 AI/ML (120)
	AI 7 (50)
AI 8.2, 8.4 SL (70)
	AI 8.4 NES (30)
AI 5 LS (20)
AI 7 (70)
	R19 AI/ML (120)
	AI 8.2, 8.4 (60)
R19 ISAC (60)
	R19 LP-WUS (90)

	Lunch break: 13:00 ~ 14:30

	14:30
~
16:30

(120 min)
	R19 MIMO (120)
	R19
7-24GHz (60)
AI 8.4 Mobility (60)
	R19 A-IoT (120)
	R19 MIMO (120)
	R18 UE features (80)
AI 8.4 RedCap, TEI (40)
	R19 A-IoT (120)
	R19 MIMO (120)
	R19 AI/ML (120)
	R19 A-IoT (120)
	R19 Duplex (120)
	R19 AI/ML (60)
AI 8.4 TEI (30),
RedCap (30)
	R19 A-IoT (120)
	R19 XR (30)
AI 8.1 (10)
Any other issues 
Session reports

RAN1#116bis expected to close at 17:00 


	                         Afternoon coffee break: 16:30 ~ 17:00
	

	17:00
~
19:30

(150 min)
	R19 Duplex (110)
R19 XR (40)
	R19 AI/ML (150)
	AI 8.2, 8.4 SL (110)
AI 7 (40)
	AI 8.3, 8.1 (60)
AI 7 (60)
	R19 AI/ML (150)
	AI 8.4 NTN, MBS (60)
R18 UE features (90)
	R19 Duplex (150)
	R18 UE features (150)
	R19 NTN (90)
R19 ISAC (60)
	R19 MIMO (90)
	R18 UE features (150)
	AI 7 (40)
R19 NTN (110)
	

	All sessions end at 19:45 – no exceptions





[bookmark: _Toc166272367]Annex B:	List of CRs agreed at RAN1 #116b

	TD#
	Title
	Source to WG
	Rel
	TS
	Vsn
	Work Item
	CR
	Rev
	Cat

	R1-2403550
	Correction of references in TS38.215
	Intel Corporation
	Rel-17
	38.215
	17.4.0
	NR_newRAT-Core, TEI17
	0066
	 
	F

	R1-2403551
	Correction of references in TS38.215
	Intel Corporation
	Rel-18
	38.215
	18.2.0
	NR_newRAT-Core, TEI17
	0067
	 
	A

	R1-2403565
	CR for Correcting Channel Access Procedures in NR-U
	Samsung, Ericsson, Nokia, LG Electronics, Huawei, ZTE, Lenovo, vivo, OPPO
	Rel-16
	37.213
	16.13.0
	NR_unlic-Core
	0052
	 
	F

	R1-2403566
	CR for Correcting Channel Access Procedures in NR-U (Mirrored to Rel-17)
	Samsung, Ericsson, Nokia, LG Electronics, Huawei, ZTE, Lenovo, vivo, OPPO
	Rel-17
	37.213
	17.7.0
	NR_unlic-Core
	0053
	 
	A

	R1-2403567
	CR for Correcting Channel Access Procedures in NR-U (Mirrored to Rel-18)
	Samsung, Ericsson, Nokia, LG Electronics, Huawei, ZTE, Lenovo, vivo, OPPO
	Rel-18
	37.213
	18.2.0
	NR_unlic-Core
	0054
	 
	A

	R1-2403579
	Correction on restrictions of performing multi-channel access
	Moderator (OPPO), CATT, CICTCI, Huawei, HiSilicon, Qualcomm
	Rel-18
	37.213
	18.2.0
	NR_SL_enh2-Core
	0055
	 
	F

	R1-2403580
	Correction on CAPC determination in multi-channel access procedure
	Moderator (OPPO), Sharp, Huawei, HiSilicon
	Rel-18
	37.213
	18.2.0
	NR_SL_enh2-Core
	0056
	 
	F

	R1-2403585
	Correction on PSFCH prioritization for UE incapable of TX in multi-RB sets for SL-U
	Moderator (Huawei), NTT DOCOMO, INC., Qualcomm, vivo
	Rel-18
	38.213
	18.2.0
	NR_SL_enh2-Core
	0613
	 
	F

	R1-2403586
	Correction on PSSCH preparation time for multiple PSFCH occasions
	Moderator (Huawei), OPPO, Qualcomm, vivo
	Rel-18
	38.214
	18.2.0
	NR_SL_enh2-Core
	0543
	 
	F

	R1-2403605
	Corrections on RRC parameters for R18 NES spatial/power domain adaptation
	Moderator (Huawei), Ericsson, Google, Nokia, NSB, ZTE, Sanechips, Samsung
	Rel-18
	38.214
	18.2.0
	Netw_Energy_NR-Core
	0544
	 
	F

	R1-2403610
	Correction of cell DTX/DRX operation terminology
	Moderator (Intel Corporation), Ericsson
	Rel-18
	38.214
	18.2.0
	Netw_Energy_NR-Core
	0545
	 
	F

	R1-2403611
	Correction of SRS operation during cell DRX operation
	Moderator (Intel Corporation), Huawei, HiSilicon
	Rel-18
	38.214
	18.2.0
	Netw_Energy_NR-Core
	0546
	 
	F

	R1-2403620
	Corrections on the support for Expanded and Improved NR Positioning
	Intel Corporation (Moderator), CATT, CICTCI
	Rel-18
	38.859
	18.0.0
	FS_NR_pos_enh2
	0001
	 
	F

	R1-2403624
	CR on correction on center frequency of initial DL BWP for SDT by a RedCap UE
	Moderator (vivo), Nokia, Samsung, Ericsson, New H3C, ASUSTeK, ZTE, Sanechips
	Rel-17
	38.213
	17.9.0
	NR_redcap-Core, NR_SmallData_INACTIVE-Core
	0614
	 
	F

	R1-2403625
	CR on correction on center frequency of initial DL BWP for SDT by a RedCap UE
	Moderator (vivo), Nokia, Samsung, Ericsson, New H3C, ASUSTeK, ZTE, Sanechips
	Rel-18
	38.213
	18.2.0
	NR_SmallData_INACTIVE-Core, NR_redcap-Core
	0615
	 
	A

	R1-2403667
	Correction on sidelink starting symbol index for indications of UL slots in PSBCH in SL-U
	Moderator (Huawei), Sharp, vivo, Samsung
	Rel-18
	38.213
	18.2.0
	NR_SL_enh2-Core
	0616
	 
	F

	R1-2403668
	Correction on description of NnonSL slots in SL-U
	Moderator (Huawei), Sharp, vivo, Samsung
	Rel-18
	38.214
	18.2.0
	NR_SL_enh2-Core
	0547
	 
	F

	R1-2403669
	Correction on TRIV/FRIV resource indication of SL-U
	Moderator (Huawei), CATT, CICTCI, vivo
	Rel-18
	38.214
	18.2.0
	NR_SL_enh2-Core
	0548
	 
	F

	R1-2403670
	Correction on determination of starting RB set for PSSCH
	Moderator (Huawei), Sharp, vivo, OPPO, Samsung
	Rel-18
	38.214
	18.2.0
	NR_SL_enh2-Core
	0549
	 
	F

	R1-2403671
	Correction on contiguous RB based resource allocation
	Moderator (Huawei), Sharp, vivo, Samsung
	Rel-18
	38.214
	18.2.0
	NR_SL_enh2-Core
	0550
	 
	F

	R1-2403672
	Correction on OFDM symbol location for PSFCH transmission in SL-U
	Moderator (Huawei), Sharp, vivo, Samsung
	Rel-18
	38.213
	18.2.0
	NR_SL_enh2-Core
	0617
	 
	F

	R1-2403684
	Correction on prioritizations for transmission power reductions in LTM
	Moderator (Fujitsu), ZTE, Nokia, Ericsson, Huawei, HiSilicon, vivo, Lenovo
	Rel-18
	38.213
	18.2.0
	NR_Mob_enh2-Core
	0619
	 
	F

	R1-2403685
	Correction on RACH procedure triggered by LTM cell switch
	Moderator (Fujitsu), Google, ZTE, Nokia, Ericsson, Huawei, HiSilicon, vivo, Lenovo
	Rel-18
	38.213
	18.2.0
	NR_Mob_enh2-Core
	0620
	 
	F

	R1-2403708
	Correction on TCI state applied for CORESET 0 in LTM
	Moderator (Fujitsu), ZTE, Nokia, Ericsson, Huawei, HiSilicon, vivo, Lenovo
	Rel-18
	38.213
	18.2.0
	NR_Mob_enh2-Core
	0621
	 
	F

	R1-2403709
	Correction on QCL assumption after LTM cell switch command
	Moderator (Fujitsu), ZTE, Nokia, Ericsson, Huawei, HiSilicon, vivo, Lenovo
	Rel-18
	38.214
	18.2.0
	NR_Mob_enh2-Core
	0552
	 
	F

	R1-2403710
	Correction on PRACH collision handling in LTM
	Moderator (Fujitsu), ZTE, Nokia, Ericsson, Huawei, HiSilicon, vivo, Lenovo
	Rel-18
	38.213
	18.2.0
	NR_Mob_enh2-Core
	0622
	 
	F

	R1-2403711
	Correction on UL/SUL field in DCI format 1_0 in LTM
	Moderator (Fujitsu), Google, ZTE, Nokia, Ericsson, Huawei, HiSilicon, vivo, Lenovo
	Rel-18
	38.212
	18.2.0
	NR_Mob_enh2-Core
	0188
	 
	F

	R1-2403723
	Correction on sdt regarding type-2 RA procedure
	Moderator (ASUSTeK), Samsung, New H3C, vivo, Ericsson
	Rel-17
	38.213
	17.9.0
	NR_SmallData_INACTIVE-Core
	0623
	 
	F

	R1-2403724
	Correction on sdt regarding type-2 RA procedure
	Moderator (ASUSTeK), Samsung, New H3C, vivo, Ericsson
	Rel-18
	38.213
	18.2.0
	NR_SmallData_INACTIVE-Core
	0624
	 
	A

	R1-2403727
	Correction on PSFCH Power Control
	Moderator (Huawei), Samsung, CATT, CICTCI, NEC, vivo, OPPO, Apple
	Rel-18
	38.213
	18.2.0
	NR_SL_enh2-Core
	0618
	1
	F

	R1-2403735
	Correction of CG bundle, SRS, and SPS PDSCH overlapping with cell DTX/DRX operation
	Moderator (Intel Corporation), Intel Corporation, Qualcomm
	Rel-18
	38.214
	18.2.0
	Netw_Energy_NR-Core
	0553
	 
	F

	R1-2403736
	Correction of power consistency and phase continuity during cell DRX operation
	Moderator (Intel Corporation), Qualcomm, Apple
	Rel-18
	38.214
	18.2.0
	Netw_Energy_NR-Core
	0554
	 
	F

	R1-2403754
	CR on correction on timing of first Msg3 repetition
	Moderator (Thales), vivo, Ericsson, Samsung
	Rel-18
	38.213
	18.2.0
	NR_NTN_enh-Core
	0625
	 
	F

	R1-2403758
	CR on DMRS bundling for non-back-to-back transmission
	Moderator (China Telecom), Samsung
	Rel-17
	38.214
	17.9.0
	NR_cov_enh-Core
	0555
	 
	F

	R1-2403761
	Correction on modulation order of Msg3 when higher layer parameter tp-pi2BPSK is configured
	Moderator (Huawei), HiSilicon, New H3C, Ericsson, Samsung
	Rel-18
	38.214
	18.2.0
	NR_newRAT-Core, TEI18
	0551
	1
	F

	R1-2403762
	CR on DMRS bundling for non-back-to-back transmission
	Moderator (China Telecom), Samsung
	Rel-18
	38.214
	18.2.0
	NR_cov_enh-Core
	0556
	 
	A

	R1-2403771
	Correction to maxRank configuration restriction with fullpowerMode1 and transform precoding 'enabled'
	Nokia, CATT, Ericsson, Samsung
	Rel-16
	38.212
	16.13.0
	NR_eMIMO-Core
	0189
	 
	F

	R1-2403772
	Correction to maxRank configuration restriction with fullpowerMode1 and transform precoding 'enabled'
	Nokia, CATT, Ericsson, Samsung
	Rel-17
	38.212
	17.8.0
	NR_eMIMO-Core
	0190
	 
	A

	R1-2403773
	Correction to maxRank configuration restriction with fullpowerMode1 and transform precoding 'enabled'
	Nokia, CATT, Ericsson, Samsung
	Rel-18
	38.212
	18.2.0
	NR_eMIMO-Core
	0191
	 
	A
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Annex C-1:	List of Outgoing LSs from RAN1 #116b

	TDoc #
	Title
	Source
	Release
	Related WIs
	Reply to
	To
	Cc
	Original LS
	Reply in

	R1-2403536
	Reply LS on positioning MAC agreements
	RAN1, Huawei
	Rel-18
	NR_pos_enh2-Core
	R2-2401912
	RAN2
	 
	
	

	R1-2403539
	Reply LS on SRS BW aggregation impact on other channels/signals
	RAN1, Huawei
	Rel-18
	NR_pos_enh2-Core
	R4-2403489
	RAN4
	RAN2, RAN3
	
	

	R1-2403573
	Reply to LS on IUC or DRX in co-channel co-existence
	RAN1, LG Electronics
	Rel-18
	NR_SL_enh2-Core
	R2-2401796
	RAN2
	 
	
	

	R1-2403577
	LS on UE’s reporting SL PRS CBR measurement to gNB
	RAN1, Qualcomm Incorporated
	Rel-18
	NR_pos_enh2-Core
	 
	RAN2
	 
	
	

	R1-2403578
	LS on CPE starting position for S-SSB in SL-U
	RAN1, OPPO
	Rel-18
	NR_SL_enh2-Core
	 
	RAN2
	 
	
	

	R1-2403588
	LS on updating RAN1 agreement about minimum time gap Z
	RAN1, Huawei
	Rel-18
	NR_SL_enh2-Core
	 
	RAN2
	 
	
	

	R1-2403619
	Reply LS on Parallel Tx Capability
	RAN1, ZTE
	Rel-17
	TEI17, NR_newRAT-Core, NR_2step_RACH-Core, NR_IIOT_URLLC_enh-Core
	R2-2401741
	RAN2
	 
	
	

	R1-2403622
	Reply LS on decisions on SLPP
	RAN1, vivo
	Rel-18
	NR_pos_enh2-Core
	R2-2401919
	RAN2
	 
	
	

	R1-2403636
	Reply LS on questions on RAN1 parameter list
	RAN1, CATT
	Rel-18
	NR_pos_enh2-Core
	R2-2401644
	RAN2
	RAN3, RAN4
	
	

	R1-2403646
	Reply LS on 2-step RACH for eRedCap
	RAN1, Ericsson
	Rel-18
	NR_redcap_enh-Core
	R2- 2401890
	RAN2
	 
	
	

	R1-2403650
	LS to RAN2 on CBSR for Rel-19 MIMO
	RAN1, Samsung
	Rel-19
	NR_MIMO_Ph5-Core
	 
	RAN2
	 
	
	

	R1-2403683
	LS on the identification of the power control parameters after LTM cell switch
	RAN1, Fujitsu
	Rel-18
	NR_Mob_enh2-Core
	 
	RAN2
	 
	
	

	R1-2403705
	LS on Rel-18 RAN1 UE features list for NR after RAN1#116bis
	RAN1, (AT&T, NTT DOCOMO, INC.)
	Rel-18
	NR_MIMO_evo_DL_UL, NR_pos_enh2, Netw_Energy_NR, NR_netcon_repeater, NR_NTN_enh, NR_Mob_enh2, NR_SL_enh2, NR_redcap_enh, NR_MC_enh, NR_XR_enh, NR_FR1_lessthan_5MHz_BW, NR_DSS_enh, NR_BWP_wor, NR_cov_enh2, TEI18
	 
	RAN2, RAN4
	 
	
	

	R1-2403728
	LS on PRS resource ID for bandwidth aggregation
	RAN1, ZTE
	Rel-18
	NR_pos_enh2-Core
	 
	RAN2
	 
	
	

	R1-2403732
	LS on the dci-FormatsSL and DCI format 3_2
	RAN1, Qualcomm Incorporated
	Rel-18
	NR_pos_enh2-Core
	 
	RAN2
	 
	
	

	R1-2403750
	Reply LS on RRC network assistant signalling for advanced receiver on MU-MIMO scenario
	RAN1, China Telecom
	Rel-18
	NR_demod_enh3-Core
	R4-2403086
	RAN2, RAN4
	 
	
	

	R1-2403752
	LS on two TAs for intra-cell multi-DCI based Multi-TRP operation
	RAN1, Ericsson
	Rel-18
	NR_MIMO_evo_DL_UL-Core
	 
	RAN4
	 
	
	

	R1-2403760
	LS on the capability mux-HARQ-ACK-withoutPUCCH-onPUSCH-r16
	RAN1, MediaTek Inc.
	Rel-17
	TEI17, NR_newRAT-Core
	 
	RAN2
	 
	
	

	R1-2403779
	LS on the conditions for triggering UL WUS transmission to request on-demand SIB1
	RAN1, MediaTek Inc.
	Rel-19
	Netw_Energy_NR_enh-Core
	 
	RAN2
	 
	
	

	R1-2403782
	LS on Ambient-IoT evaluation scenarios and assumptions
	RAN1, CMCC
	Rel-19
	FS_Ambient_IoT_solutions
	 
	RAN4
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Annex C-2:	List of Incoming LSs from RAN1 #116b

	TDoc #
	Title
	Source
	Release
	Related WIs
	Reply to
	To
	Cc
	Original LS
	Reply in

	R1-2401939
	Reply LS on SL-PRS resource allocation
	RAN2, xiaomi
	Rel-18
	NR_pos_enh2-Core
	R1-2312630, R3-237860
	RAN1, RAN3
	SA2
	R2-2401643
	 

	R1-2401940
	Questions on RAN1 parameter list
	RAN2, CATT
	Rel-18
	NR_pos_enh2-Core
	R1-2312661
	RAN1
	RAN3, RAN4
	R2-2401644
	 

	R1-2401941
	Reply LS on UE Capability of Multicast Reception in RRC_INACTIVE
	RAN2, vivo
	Rel-18
	NR_MBS_enh-Core
	R1-2312641
	RAN1
	 
	R2-2401661
	 

	R1-2401942
	Reply LS on skipping UL transmission and R17 TBoMS
	RAN2, Huawei
	Rel-17
	NR_cov_enh-Core
	R1-2312651
	RAN1
	 
	R2-2401722
	 

	R1-2401943
	LS on Parallel Tx Capability
	RAN2, ZTE
	Rel-17
	TEI17, NR_newRAT-Core, NR_2step_RACH, NR_IIOT_URLLC_enh
	 
	RAN1
	 
	R2-2401741
	 

	R1-2401944
	LS on IUC or DRX in co-channel co-existence
	RAN2, xiaomi
	Rel-18
	NR_SL_enh2-Core
	 
	RAN1
	 
	R2-2401796
	 

	R1-2401945
	Reply LS on MAC CE to activate/deactivate semi-persistent PUCCH report for LTM
	RAN2, Fujitsu
	Rel-18
	NR_Mob_enh2-Core
	R1-2312642
	RAN1
	 
	R2-2401814
	 

	R1-2401946
	LS on NCD-SSB time offset for non-(e)RedCap UEs in TDD
	RAN2, vivo
	Rel-18
	NR_BWP_wor-Core
	 
	RAN1
	RAN4
	R2-2402045
	 

	R1-2401947
	Reply LS on inter-frequency neighbour cells supporting NR dedicated spectrum less than 5 MHz for FR1
	RAN2, Qualcomm
	Rel-18
	NR_FR1_lessthan_5MHz_BW-Core
	R1-2312668
	RAN1, RAN4
	 
	R2-2401885
	 

	R1-2401948
	LS on 2-step for eRedCap
	RAN2, Ericsson
	Rel-18
	NR_redcap_enh-Core
	 
	RAN1
	 
	R2-2401890
	 

	R1-2401949
	LS on positioning MAC agreements
	RAN2, Huawei
	Rel-18
	NR_pos_enh2-Core
	 
	RAN1, RAN4
	 
	R2-2401912
	 

	R1-2401950
	LS to RAN1 on decisions on SLPP
	RAN2, Intel
	Rel-18
	NR_pos_enh2-Core
	 
	RAN1
	 
	R2-2401919
	 

	R1-2401951
	Reply LS on n-TimingAdvanceOffset for PDCCH order RACH
	RAN2, Huawei
	Rel-18
	NR_Mob_enh2-Core
	R4-2321389
	RAN4
	RAN1
	R2-2401958
	 

	R1-2401952
	Reply LS on Rel-18 UL Tx switching for parallel switching on four bands
	RAN2, OPPO
	Rel-18
	NR_MC_enh-Core
	R4-2317609
	RAN4
	RAN1
	R2-2401969
	 

	R1-2401953
	Reply LS on the progress update of AI/ML Management specifications in SA5
	RAN3, ZTE
	Rel-18
	AIML_MGT, FS_NR_AIML_air
	S5-238107
	SA5
	RAN, RAN1, RAN2, SA, SA1, SA2
	R3-241183
	 

	R1-2401954
	Reply LS on RRC network assistant signalling for advanced receiver on MU-MIMO scenario
	RAN4, China Telecom, CATT
	Rel-18
	NR_demod_enh3-Core
	R2-2313706
	RAN2, RAN1
	 
	R4-2403086
	 

	R1-2401955
	LS on timing assumption between source and target cells for R18 LTM cell switch
	RAN4, MediaTek
	Rel-18
	NR_Mob_enh2-Core
	 
	RAN1
	 
	R4-2403386
	 

	R1-2401956
	LS on SRS BW aggregation impact on other channels/signals
	RAN4, Huawei
	Rel-18
	NR_pos_enh2-Core
	 
	RAN1
	 
	R4-2403489
	 

	R1-2401957
	Further LS reply on the system parameters for NTN above 10 GHz
	RAN4, Nokia
	Rel-18
	NR_NTN_enh-Core
	R1-2312553
	RAN1
	 
	R4-2403494
	 

	R1-2401958
	LS reply on Relative Phase/Power Error Requirements within Port Groups for 8TX UE
	RAN4, Nokia
	Rel-18
	NR_MIMO_evo_DL_UL-Core
	R1-2312566, R1-2310645
	RAN1
	 
	R4-2403632
	 

	R1-2401959
	LS on SRS and PRS bandwidth aggregation feature for positioning
	RAN4, Ericsson
	Rel-18
	NR_pos_enh2-Core
	 
	RAN1
	RAN2
	R4-2403654
	 

	R1-2401960
	Reply to LS on inter-frequency neighbour cells supporting NR dedicated spectrum less than 5 MHz for FR1
	RAN4, Huawei
	Rel-18
	NR_FR1_lessthan_5MHz_BW-Core
	R1-2312668
	RAN1
	RAN2
	R4-2403852
	 

	R1-2401961
	Updates on measurement report mapping for Positioning Enhancements WI
	RAN4, Huawei
	Rel-18
	NR_pos_enh2-Core
	 
	RAN2, RAN3
	RAN1
	R4-2403363
	 

	R1-2401962
	Reply LS on RAN2 agreements for satellite switch with resync
	RAN4, Apple
	Rel-18
	NR_NTN_enh-Core
	R2-2314016
	RAN2
	RAN1
	R4-2403493
	 

	R1-2401963
	LS on RAN4 UE feature list for Rel-18 (version 3)
	RAN4, CMCC
	Rel-18
	NR_MC_enh, NR_cov_enh2, NR_SL_enh2, NR_Mob_enh2, NR_NTN_enh, NR_demod_enh3, NR_ATG, NR_FR2_multiRX_DL, NR_RRM_enh3, NR_HST_FR2_enh, NR_ENDC_RF_FR1_enh2, NonCol_intraB_ENDC_NR_CA, NR_MG_enh2, NR_pos_enh2, 4Rx_low_NR_band_handheld_3Tx_NR_CA_ENDC, NR_channel_raster_enh, Netw_Energy_NR
	 
	RAN2
	RAN1
	R4-2403636
	 

	R1-2401964
	Reply LS on UL Tx switching
	RAN4, vivo
	Rel-18
	NR_MC_enh-Core
	R2-2313959
	RAN2
	RAN1
	R4-2403657
	 

	R1-2401965
	LS on per UE energy consumption in RAN
	SA2, Vodafone
	Rel-19
	FS_EnergySys
	 
	RAN, RAN1, RAN2, RAN4
	SA, SA1, SA5, RAN3
	S2-2403733
	 

	R1-2401966
	LS Reply to SA WG5 on LS on new definitions of energy efficiency and energy consumption
	SA2, OPPO
	Rel-19
	FS_EnergySys
	S5-2401816
	SA5
	SA1, RAN1, RAN2, RAN3
	S2-2403444
	 

	R1-2401967
	Clarification on the requirements for NTZ
	SA2, Ericsson, LG Electronics
	Rel-19
	FS_UAS_Ph3
	 
	RAN2, RAN
	RAN1, RAN3
	S2-2403859
	 

	R1-2401968
	Reply LS RP-240031 on clarification on requirements for NTZ
	RAN, InterDigital
	Rel-19
	FS_UAS_Ph3
	S2-2403859
	SA2
	RAN1, RAN2, RAN3, SA
	RP-240810
	 

	R1-2401969
	Reply LS RP-240029 on per UE energy consumption in RAN
	RAN, InterDigital
	Rel-19
	FS_EnergySys
	S2-2403733
	SA2
	RAN1, RAN2, RAN3, SA
	RP-240825
	 

	R1-2403712
	LS on Sidelink Feature Co-configuration
	RAN2, OPPO
	Rel-18
	NR_SL_enh2-Core
	 
	RAN1
	 
	R2-2403924
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	Tdoc Number
	Title
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Annex F:	List of actions

· Outgoing LS

None.

· CR approval

Alignments CRs
[Post-116bis-Rxx-yyy-Alignment] – Editors
Email discussion (replace xx with Release # and yyy with specification number) on endorsement of alignment CRs
· Editors to prepare draft CRs by April 24 (Wednesday) to reflect couple of corrections in agenda items 7, 8.1, 8.2, and 8.4
· Endorsements by April 26 (Friday)

Rel-16
R1-2403797	Rel-16 editorial corrections for TS 38.212	Huawei
draftCR (Rel-16, 38.212, NR_eMIMO-Core, NR_L1enh_URLLC-Core	, Cat F) is endorsed.
R1-2403801	Rel-16 editorial corrections for TS 38.212 (mirrored to Rel-17)	Huawei
draftCR (Rel-17, 38.212, NR_eMIMO-Core, NR_L1enh_URLLC-Core, Cat A) is endorsed.
R1-2403802	Rel-16 editorial corrections for TS 38.212 (mirrored to Rel-18)	Huawei
draftCR (Rel-18, 38.212, NR_eMIMO-Core, NR_L1enh_URLLC-Core, Cat A) is endorsed.

Rel-17
R1-2403798	Rel-17 editorial corrections for TS 38.212	Huawei
draftCR (Rel-17, 38.212, NR_MBS-Core, Cat F) is endorsed.
R1-2403803	Rel-17 editorial corrections for TS 38.212 (mirrored to Rel-18)	Huawei
draftCR (Rel-18, 38.212, NR_MBS-Core, Cat A) is endorsed.
R1-2403807	Rel-17 editorial corrections for TS 38.213	Samsung
draftCR (Rel-17, 38.213, NR_FeMIMO-Core, NR_SmallData_INACTIVE-Core, TEI17, TEI16, Cat F) is endorsed.
R1-2403809	Rel-17 editorial corrections for TS 38.213 (mirrored to Rel-18)	Samsung
draftCR (Rel-18, 38.213, NR_FeMIMO-Core, NR_SmallData_INACTIVE-Core, TEI17, TEI16, Cat A) is endorsed.

Rel-18
R1-2403799	Rel-18 editorial corrections for TS 38.212	Huawei
draftCR (Rel-18, 38.212, NR_SL_enh2-Core, Cat F) is endorsed.
R1-2403808	Rel-18 editorial corrections for TS 38.213	Samsung
draftCR (Rel-18, 38.213, NR_cov_enh2-Core, NR_SL_enh2-Core, NR_Mob_enh2-Core, NR_NTN_enh-Core, Cat F) is endorsed.

Rel-18 maintenance
[Post-116bis-R18-AAA-BBB] – Editors
Email discussion (replace AAA with specification number, replace BBB with WI code)on endorsement of updated Rel-18 CRs
· Editors to prepare draft CRs by April 24 (Wednesday)
· Endorsements by April 26 (Friday)

NR_SL_enh2
R1-2403793	Maintenance of NR Sidelink operation on shared spectrum	Ericsson
draftCR (Rel-18, 37.213, NR_SL_enh2-Core, Cat F) is endorsed.
R1-2403795	Corrections to sidelink enhancements	Ericsson
draftCR (Rel-18, 38.211, NR_SL_enh2-Core, Cat F) is endorsed.


NR_pos_enh2
R1-2403794	Corrections to positioning enhancements	Ericsson
draftCR (Rel-18, 38.211, NR_pos_enh2-Core, Cat F) is endorsed.
R1-2403806	Maintenance of expanded and improved NR positioning	Samsung
draftCR (Rel-18, 38.213, NR_pos_enh2-Core, Cat F) is endorsed.
R1-2403813	Corrections on the support for Expanded and Improved NR Positioning	Nokia
draftCR (Rel-18, 38.214, NR_pos_enh2-Core, Cat F) is endorsed.


NR_MC_enh
R1-2403814	Summary of email discussion [Post-116bis-R18-38.212-NR_MC_enh-Core]	Moderator (Huawei)
R1-2403796	Corrections on Rel-18 Multi-carrier enhancements in 38.212	Huawei
draftCR (Rel-18, 38.212, NR_MC_enh-Core	, Cat F) is endorsed.
R1-2403804	Maintenance of multi-carrier enhancements for NR	Samsung
draftCR (Rel-18, 38.213, NR_MC_enh-Core, Cat F) is endorsed.
R1-2403811	Corrections on Multi-Carrier Enhancements for NR	Nokia
draftCR (Rel-18, 38.214, NR_MC_enh-Core, Cat F) is endorsed.


NR_MIMO_evo_DL_UL
R1-2403800	Corrections on Rel-18 MIMO Evolution for Downlink and Uplink in 38.212	Huawei
draftCR (Rel-18, 38.212, NR_MIMO_evo_DL_UL-Core, Cat F) is endorsed.
R1-2403805	Maintenance of MIMO Evolution for Downlink and Uplink	Samsung
draftCR (Rel-18, 38.213,NR_MIMO_evo_DL_UL-Core, Cat F) is endorsed.
R1-2403812	Correction of specification support for MIMO enhancements	Nokia
draftCR (Rel-18, 38.214, NR_MIMO_evo_DL_UL-Core, Cat F) is endorsed.


NR_redcap_enh, NR_MBS_enh
R1-2403810	Corrections on enhanced reduced capability NR devices and on TDRA table of multicast PDSCH in RRC INACTIVE state	Nokia
draftCR (Rel-18, 38.214,NR_redcap_enh-Core, NR_MBS_enh-Core, Cat F) is endorsed.

· TR updates

None.

· Miscellaneous

[Post-116bis-AIoT] – Xiaodong (CMCC)
Email discussion on Ambient IoT evaluation assumptions from April 23 until April 26
· focus on proposals P3.7.1-v1, P3.5.8-v2, P3.2.1-(1)-v2, P3.2.4-v1 and P3.5.5-v1 in section 2 of R1-2403768.
R1-2403815	Email discussion on Ambient IoT evaluation assumptions 	Moderator (CMCC)
Decision: As per email decision posted on April 16th,
Agreement
For the R2D LLS for ED, report followings (as start point).
· CINR/CNR, where CINR/CNR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and/or interference (if any) power spectral density in the device ED channel bandwidth
· signal transmission bandwidth
· ED channel bandwidth
FFS: exact definition of ED channel bandwidth for RF-ED, IF receiver
FFS: which and how to report for R2D ZIF receiver and D2R

Agreement
The following table of coverage evaluation assumptions in link level simulation is considered as start point.
· Other values/options are not precluded and subject to future discussion.
Table: Coverage evaluation assumptions
	Parameters
	Assumptions

	R2D/D2R common parameters

	Carrier frequency
	Refer to link budget template

	SCS
	15 kHz as baseline

	Block structure
	Blocks as agreed in 9.4.2.3, or other blocks reported by companies

	Channel model
	<Editor’s Note: will be updated according to the agreements made for channel model>

	Delay spread
	[30, 150] ns 

	Device velocity
	3 km/h

	Number of Tx/Rx chains for Ambient IoT device
	1

	BS
	Number of antenna elements
	2 or 4

	
	Number of TXRUs
	2 or 4

	Intermediate UE
	Number of antenna elements
	1 or 2

	
	Number of TXRUs
	1 or 2

	Reference data rate
	[0.1, 1, 5] kbps

	Message size
	· D2R:
· [FFS: 16, 96, 400 bits]
· R2D:
· [FFS: 16, 32, 64, 400bits]

	BLER target
	1%, 10%

	Sampling frequency
	<Editor’s Note: will be updated according to the agreements made for Sampling frequency >

	Device 1/2a/2b
	Options are as follows,
· Device 1, RF-ED
· Device 2a, RF-ED
· Device 2b, RF-ED/IF-ED/ZIF
<Editor’s Note: will be updated according to agreements from 9.4.1.2> 

	R2D specific parameters

	Transmission bandwidth
	180 kHz as baseline

	FFS: ED bandwidth
	[X MHz]

	FFS: BB LPF
	[X]-order Butterworth filter with cutoff frequency at [Y] kHz

	Waveform
	OOK waveform generated by OFDM modulator

	Modulation
	OOK
Companies to report, e.g., OOK-1, OOK-4 with M chips per OFDM symbol

	Line code
	Companies to report, e.g., Manchester, PIE

	FEC
	No FEC as baseline

	ADC bit width
	1-bit for device 1
4-bit for device 2

	Detection/decoding method for Line code
	Companies to report

	D2R specific parameters

	Transmission bandwidth (w.r.t. D2R data rate)
	[FFS: 15kHz, 180kHz]

	Waveform (CW)
	Companies to report waveform, e.g., unmodulated single tone, multi-tone(multiple unmodulated single tone)

	Modulation
	Companies to report modulation, e.g., OOK, BPSK, BFSK

	Line code
	Companies to report, e.g., Manchester encoding, FM0 encoding, Miller encoding, no line coding

	FEC
	Companies to report, e.g., CC, No FEC

	ADC bit width
	Companies to report, e.g., 11-bit

	D2R receiver 
	FFS: Reader receiver, e.g., coherent receiver / non-coherent receiver

	Other assumptions

	Other assumptions
	To be reported by company

	Note: Companies to report required SINR according to BLER target.




Rel-18 NR-NTN: 
[Post-116bis-R18-FR2-NTN] – Frank (Nokia)
Email discussion on FR2-NTN PRACH Table from April 23 until April 26
· focus on checking the technical correctness of two draft CRs to TS 38.211 in R1-2403739 and R1-2403581
R1-2403792	Email discussion on FR2-NTN PRACH Configuration Table	Moderator (Nokia)
Conclusion
The draft CRs as provided in R1-2403790 and R1-2403791 are considered to be technically correct.
· R1-2403790	Draft CR for TS 38.211 for introduction of FR2-NTN	Moderator (Nokia), NTT DOCOMO, INC.	(rev of R1-2403581)
· (Rel-18, 38.211, NR_NTN_enh-Core, draftCR, Cat B	)
· R1-2403791	Draft CR for 38.211 on Introduction of FR2-NTN	Moderator (Nokia), Ericsson, Thales, CATT, ESA, Eutelsat Group, Lockheed Martin, Inmarsat, Sharp	(rev of R1-2403739)
· (Rel-18, 38.211, NR_NTN_enh-Core, draftCR, Cat B	)
Decision on which of the two draft CRs to adopt for TS 38.211 is expected in RAN1#117.
[bookmark: _Toc166272373]
Annex G:	List of participants at RAN1 #116b

Please see excel file attached to this report

[bookmark: _Toc436387513][bookmark: _Toc166272374]
Annex H:	TSG RAN WG1 meetings in 2024 – 2025

	TITLE
	TYPE
	DATES
	LOCATION
	CTRY

	3GPPRAN1#117
	WG
	20 – 24 May 2024
	Fukuoka
	Japan

	3GPPRAN1#118
	WG
	19 – 23 Aug 2024
	TBD
	EU

	3GPPRAN1#118bis
	WG
	14 – 18 Oct 2024
	TBD
	China

	3GPPRAN1#119
	WG
	18 – 22 Nov 2024
	Orlando
	US

	3GPPRAN1#120
	WG
	17 – 21 Feb 2025
	TBD
	EU

	3GPPRAN1#120bis
	WG
	07 – 11 Apr 2025
	TBD
	China

	3GPPRAN1#121
	WG
	19 – 23 May 2025
	TBD
	EU

	3GPPRAN1#122
	WG
	25 – 29 Aug 2025
	TBD
	India

	3GPPRAN1#122bis
	WG
	13 – 17 Oct 2025
	TBD
	EU

	3GPPRAN1#123
	WG
	17 – 21 Nov 2025
	TBD
	NA



	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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