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Introduction
In this email thread for UE Demod Maintenance, the following topics will be covered:
1. Rel-15 NR and LTE UE Demodulation and CSI requirements maintenance (4.1.8.1, 4.1.8.2, 4.2.4.1)
2. Rel-16 NR UE Demodulation and CSI requirements maintenance (5.1.3.2, 5.1.6.4.1)
3. Rel-17 NR UE Demodulation and CSI requirements maintenance (6.1.4, 7.36.3)


Topic #1: Rel-15 NR and LTE UE Demodulation and CSI requirements maintenance
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118059
	Rohde & Schwarz
	DraftCR: Alignment of common test parameters
Change wording for “SSB postion in burst from “1” to “First SSB in Slot #0”

	R4-2118060
	Rohde & Schwarz
	Cat A CR: Alignment of common test parameters

	R4-2118061
	Rohde & Schwarz
	Cat A CR: Alignment of common test parameters

	R4-2117995
	Intel Corporation
	Draft CR on CSI reference measurement channels
Type of CSI-RS for PDSCH scheduling assumptions in CSI RMC is clarified.

	R4-2117996
	Intel Corporation
	Cat A: Draft CR on CSI reference measurement channels

	R4-2117997
	Intel Corporation
	Cat A: Draft CR on CSI reference measurement channels

	R4-2119442
	Intel Corporation
	Discussion on PDSCH scheduling impact on CSI requirements
Observation: we can observe that for CQI values we have very small increasing of effective code rate in slots with and without TRS
Observation: we can observe that BLER performance is very close for both considered scenarios – RI test with PDSCH scheduled only on slots without TRS, PDSCH scheduled on slots with and without TRS
Proposal 1:	Endorse Draft CR R4-2117995.

	R4-2119513
	Qualcomm Incorporated
	Views on PDSCH grant on TRS slots for CSI Reporting Tests
Observation 1: It was agreed in Rel-15 not to schedule PDSCH on slots containing CSI-RS for CSI reporting tests as captured in [1].
Observation 2: TRS is also a type of CSI-RS.
Observation 3: Scheduling grant on slots containing TRS will increase the code rate on those slots and will impact CQI reporting computation.
Observation 4: Whether we PDSCH is scheduled on slots containing TRS or not, will not impact PMI reporting.
Proposal 1: Do not schedule PDSCH grant on slots containing TRS for CSI reporting tests.


	R4-2119030
	Huawei, HiSilicon
	Draft CR Updates to LTE V2X PSBCH requirements in 36.101 (Rel-14)
1) Change the sentence ” The Sidelink UE 1 is synchronized to SLSS as synchronization reference.” to “The Sidelink UE 1 transmit PSBCH to tested UE and tested UE is synchronized to SLSS of Sidelink UE 1
2) Change the synchronization source of Sidelink UE 1 from SLSS to GNSS

	R4-2119031
	Huawei, HiSilicon
	Cat A: Draft CR Updates to LTE V2X PSBCH requirements in 36.101 (Rel-15)

	R4-2119032
	Huawei, HiSilicon
	Cat A: Draft CR Updates to LTE V2X PSBCH requirements in 36.101 (Rel-16)

	R4-2119033
	Huawei, HiSilicon
	Cat A: Draft CR Updates to LTE V2X PSBCH requirements in 36.101 (Rel-17)



Open issues summary
Sub-topic 1-1 PDSCH Scheduling on TRS slots
It was agreed in Rel-15 not to schedule PDSCH on slots containing CSI-RS for CSI reporting tests. But it wasn’t clarified if it refers to CSI-RS for CSI acquisition, beam management and tracking. 
Issue 1-1-1: For CSI reporting requirements should PDSCH be scheduled on slots with TRS 
· Proposals
· Option 1: Yes (Intel)
· Option 2: No (Qualcomm)
· Option 3: Align with the real TE implementation

· Recommended WF
· Discuss further 


Companies views’ collection for 1st round 
Open issues 

	Company
	Comments

	XXX
	Issue 1-1-1: For CSI reporting requirements should PDSCH be scheduled on slots with TRS 



	Intel
	Support Option 1.
Based on our analysis for this meeting (R4-2119442), we didn’t observe any issue with scheduling of PDSCH on one slot with TRS per 20 ms. We would like to check if any issue with scheduling of PDSCH on TRS slot is observed for Rel-15 CQI or RI test cases by companies.
We understand the Observation #1 and #2 from Qualcomm. Same time, we would like to note that in the Rel-15 discussion we usually used terminology CSI-RS for CSI-RS for CSI acquisition and terminology TRS for CSI-RS for tracking. And the way how the PMI FRC is defined proves such approach.

	Qualcomm
	Support Option 2. Although, our preference is not to make any changes to the existing spec.
We don’t see the need to change anything in the spec. 38.101-4 Spec clearly states that no PDSCH should be scheduled on slots containing CSI-RS slots. Based on that assumption, RAN5 has already defined these tests by not scheduling grant on TRS slots, TE vendors have already implemented them and many UEs in the field have already passed those tests. We don’t see any reason to change this config and unnecessarily increase burden for revalidating those tests again.
At the point when this was discussed in RAN4, companies’ understanding was that we follow reference resource settings defined by RAN1 in 38.214 because that is what UE will base its CQI reporting calculations on. RAN1 defined the reference resources in that way so that UE can assume same code rate on all slots. We should honor that agreement in RAN4 based on this technical understanding since RAN4 is defining minimum requirements.
We don’t agree with Intel that CSI-RS usually just means CSI-RS for CSI acquisition. In the spec, there is no such understanding. As far as FRCs are concerned, RAN4 is still correcting some of them and this could be one of those corrections. If the intent is to align PDSCH configuration in all CSI reporting tests, we are ok to not schedule PDSCH on TRS slots in PMI reporting tests since that will not impact PMI reporting performance and doesn’t violate reference resource setting defined by RAN1.

	Huawei
	Based on the simulation results from Intel, very minor BLER performance difference between PDSCH scheduled only on slots without TRS and on slots with and without, so we can expect that it should not impact the real testing, i.e. UE pass or not the corresponding tests.
The main concern should focus on the TE implementation for real testing as Qualcomm pointed out, because many Rel-15 UEs in the field have verified those tests, additional reevaluation and TE implementation updates should be avoided as much as possible. We checked the real testing setup, PDSCH is scheduled on slots with TRS for TDD 30kHz SCS, but not scheduled on slots with TRS for FDD 15kHz SCS. Maybe other companies can further check the real test setup. We added Option 3 for consideration.

	Apple
	Although there is no impact to performance, our preference is not to change the spec at this point. TRS is also a kind of CSI-RS and we should honor the agreement made in Rel-15. Since the idea is to maintain the same code-rate in all slots for CSI reporting requirements, slots with CSI-RS for acquisition, tracking and BM should not have PDSCH scheduled. 

	Anritsu
	For information, our current implementation in the test equipment is following the existing note. Thus PDSCH is not scheduled at the slots which include CSI-RS (for TRS/ CSI acquisition/ beam refinement). 

	Intel2
	Thank you for comments.
First, it looks like that we still have the different understanding of the Rel-15 agreement on PDSCH scheduling.
@Qualcomm and Apple: If the Rel-15 CSI requirements agreement on not to schedule PDSCH in CSI-RS slots also assumes TRS slots then why PDSCH scheduling for PMI requirements does not follow this agreement?
Second, we think that update of RAN5 specification is not the big issue, because most of parameters are just copy of RAN4 specification. Same time, TE implementation and understanding is rather good point. Based on feedback from HW and Anritsu, it looks like that we already have different implementations due to ambiguity of PDSCH scheduling configuration. Therefore, it looks like that if implementation of some TE vendors is not aligned with final agreement on this issue then update will be required. Probably we need to collect more comments from TE vendors to understand how we can move forward.




CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2118059 (R&S)
	Moderator: The reason for change and consequences if not approved in the coversheet are not for the proposed change.

	
	Qualcomm: Same comment as moderator. It is not clear why this change is needed.

	
	Ericsson: Same comment as moderator/Qualcomm. Correction is ok. But the reason for change and correspondence if not approved in the cover sheet looks wrong.

	
	&S: Sorry for the confusion, by mistake I uploaded the wrong version of the CR with a not updated coversheet. Intention is to align the wording for the for the SSB position in the burst across the different common test parameters in the spec to the same wording, like in e.g 5.2-1. “First SSB in slot #0” is used in all other cases in the spec, so we align to this wording. Also putting “1” there is confusing since the TCI state refers to SSB #0, so this was somewhat confusing how to interpret the “1”. A revised draft CR with the updated coversheet has been uploaded to the revised CR folder.

	
	Huawei: We also observed the confusing “Reason for change” and  “Consequences if not approved” descriptions in the coversheet. With the revised draft CR from R&S, we are ok with the udpates.

	
	Apple: Okay with change.

	
	Anritsu: We support the change.

	R4-2117995 (Intel)
	Qualcomm: Depends on outcome of Issue 1-1-1.

	
	Company B:

	
	

	
	

	R4-2119030 (Huawei)
	Company A:

	
	Company B:

	
	

	
	



Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic #1-1
	Sub-topic 1-1 PDSCH Scheduling on TRS slots
Issue 1-1-1: For CSI reporting requirements should PDSCH be scheduled on slots with TRS 
Companies have different views on what Note 2 means in RMC tables for CSI requirements. Whether CSI-RS includes CSI-RS for CSI acquisition, BM and tracking or only CSI-RS for CSI acquisition and BM. 
Note 2: PDSCH is not scheduled on slots containing CSI-RS or slots which are not full DL 
In Rel-15 we made an agreement to not schedule PDSCH in slots CSI-RS for CSI reporting tests. The FRCs for PMI reporting requirements indicate that PDSCH is scheduled in TRS slots.
The issue is whether the Note 2 in Annex A.4 should be modified to say CSI-RS for CSI acquisition and beam refinement.
One company provided simulation results and analysis that code rate change is small with and without PDSCH scheduled in TRS slots and observe no significant performance delta for SNR used in requirements. 
Some companies have concern on updating the spec now and how it would affect the assumption used in RAN5 conformance testing for UEs already in the field.
If we don’t update Note 2, should we change FRCs for PMI reporting requirements to not schedule PDSCH in TRS slots.
Tentative agreements:
None
Candidate options:
Option 1: Don’t update note 2 in CSI RMC tables and don’t update FRCs for PMI reporting requirements
Option 2: Don’t update note 2 in CSI RMC tables and update FRCs for PMI reporting requirements
Option 3: Update note 2 in CSI RMC tables and don’t update FRCs for PMI reporting requirements
Recommendations for 2nd round:
TE vendors input would be helpful to understand the configuration used for CQI and RI reporting requirements for R15. And based on their inputs we decide whether to update the note and/or FRCs. 





CRs/TPs
Captured in Section 4.1.


Discussion in 2nd round 
Sub-topic 1-1 PDSCH Scheduling on TRS slots
Issue 1-1-1: For CSI reporting requirements should PDSCH be scheduled on slots with TRS 
Request TE vendors to share the assumption used for PDSCH scheduling in TRS slots for CQI and RI reporting.
Discuss following options
Option 1: Don’t update note 2 in CSI RMC tables and don’t update FRCs for PMI reporting requirements
Option 2: Don’t update note 2 in CSI RMC tables and update FRCs for PMI reporting requirements
Option 3: Update note 2 in CSI RMC tables and don’t update FRCs for PMI reporting requirements
Comments on Open Issues
	Company
	Comments

	Anritsu
	Issue 1-1-1: For CSI reporting requirements should PDSCH be scheduled on slots with TRS
Support Option 2 (Option 1 as 2nd choice). From the viewpoint to meet the definition in Table A.4-1 and the implementation of test cases, we suppose it is natural that PDSCH is not scheduled. Since the numbers of TB size in Table A.4-1 are not taking into consideration of TRS, if we schedule PDSCH in the slots where CSI-RS for TRS exist, those numbers cannot be met with the specified numbers in Table A.4-1. As for PMI tests, it might be better they also refer to Annex A.4 since the number of TB size in A.3.2.1.1-6 is not taking into consideration of slots which include CSI-RS for TRS, too.      

	Qualcomm
	We prefer Option 1 since that will not change anything and we can compromise to Option 2, if needed. As per comments from Anritsu, it seems that TE vendors also didn’t schedule grant on TRS slots, as expected, for CQI/RI tests. HW’s comment on TE implementation needs to be fixed in any case because it is not consistent between TDD and FDD.

	 R&S
	We have a similar view as Anritsu on the CSI RMC tables, so no update is needed here in our view. For PMI reporting we can compromise to the majority view. So for us Option 1 or 2 are ok.

	 Intel
	Thank you for comments.
 
We think that PMI FRC is defined clearly and we don’t need to update it. As for CSI RMC, we suggest to update the Note and clarify that CSI-RS includes TRS, CSI-RS for aquisition amd beam refinment to avoid the changes in existing PDSCH scheduling procedure which is already used by at least two TE vendors.
We will revise our CR if it is acceptable for everyone.

	 Apple
	Thanks for TE vendors inputs. 
Revision from Intel is fine for us. 

	 Qualcomm2
	In the revised CR, we think that the wording should be same for CQI Table 1 and Table 2. We should not skip CSI-RS for beam refinement in Table 2 note because in Rel-16, we did introduce FR2 CQI reporting tests for FR2 with Table 2. Otherwise, it will unnecessarily cause confusion.

	 Intel2
	Thanks to Qualcomm for suggestion.
 
We thaink tha is better that for Rel-15 Draft CR we can skip CSI-RS for beam refinement in Table 2 note, because we don’t have FR2 CSI RMC in this table in Rel-15, and for Rel-16 Draft CR we will have CSI-RS for beam refinement in Table 2 note.



Comments on CRs/TPs
	CR/TP number
	Comments collection

	R4-2120648 Revision of R4-2118059 (R&S)
	Moderator: Company shared the revised CR with updated cover sheet and is acceptable to companies

	
	Qualcomm: It looks ok. Any reason why it’s draft CR instead of CR?

	
	 R&S: The revised CR has been uploaded under the correct number now in the revised CR folder. No other changes compared to the updated CR from the first round.
To Qualcomm: According to chairmans guidance I thought we should provide draft CRs, see below text from the meeting arrangement.
For Rel-15/16 maintenance, draft CR approach will be used.
Companies need to request Tdoc numbers for both Cat-F and Cat-A draft CRs, submit Cat-F draft CR before the meeting, and upload Cat-A draft CR(s) after Cat-F draft CR is endorsed.

	
	





Topic #2: Rel-16 NR UE Demodulation and CSI requirements maintenance 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	eMIMO

	R4-2117428
	Apple
	Draft CR to 38.101-4 on Applicability for multi-TRxP test cases-R16
Added applicability for single DCI SDM and FDM multi-TRxP requirements based on UE capability of maxNumberActiveTCI-PerBWP  > n1.

	R4-2117429
	Apple
	Cat A: Draft CR to 38.101-4 on Applicability for multi-TRxP test cases-R17

	NR V2X

	R4-2119041
	Huawei, HiSilicon
	Draft CR Updates to NR V2X requirements in 38.101-4 (Rel-16)
1) Add definiation of abbreviation ”OCC” and “AGC”.
2) Add all the V2X tests numbers to the Test list of UE feature “Support of synchronization sources for NR sidelink”
3) Change the note of timeoffset to  “Time offset of transmitted Sidelink UE transmit signal with respect to GNSS reference timing”. Change the note of frequency offset to  “Frequency offset of transmitted Sidelink UE transmit signal with respect to GNSS reference frequency”.
4) For PSBCH performance test, change the sentence “The Sidelink UE 1 is synchronized to SLSS as synchronization reference.” to “The Sidelink UE 1 transmit PSBCH to tested UE and tested UE is synchronized to SLSS of Sidelink UE 1.” Change the synchronization source of Sidelink UE 1 from SLSS to GNSS
5) Add the unit of parameter “Allocated resource blocks” and  in Table A.6.3.2 and Table A.6.4.2 and add the unit of parameter “OFDM Symbols per slot ”

	R4-2119042
	Huawei, HiSilicon
	Cat A: Draft CR Updates to NR V2X requirements in 38.101-4 (Rel-17)



Open issues summary
None
Companies’ views collection for 1st round 
Open issues 
None

CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2117428 (Apple)
	Intel: At current stage we still have the same view as in the previous meeting. Taking into account that RAN1 have not defined any dedicated fields for number of supported TCIs for these schemes (in comparison to other MIMO schemes) and, also, there is no any connection between Rel-15 feature maxNumberActiveTCI-PerBWP and Rel-16 features singleDCI-SDM-scheme-Parameters-r16 and supportFDM-SchemeA-r16 in RAN1 specifications, we assume that reporting of support of certain Single DCI scheme should be sufficient for testing.
If UE reports support of one of these schemes, then it means that such UE supports the two active TCI states for these multi-TRP scenarios. Same time, maxNumberActiveTCI-PerBWP feature was introduced in Rel-15 for other scenarios/purposes, and we should not mandate the signalling of capability which was not designed for considered multi-TRP scenarios.

	
	Qualcomm: Ok with the CR. In our opinion, indicating support for single DCI schemes does not necessarily mean support of multiple TCI states.

	
	Huawei: Based on the comments from Intel and Qualcomm, as if companies still have different understanding that whether it is mandatory for UE to support at least two active TCI states for singleDCI-SDM-scheme-Parameters-r16 and supportFDM-SchemeA-r16 operation. If still different understanding, maybe formal clarification from RAN1 is needed by LS. 
Without any other clarifications, the current CR updates imply that supporting two active TCI states are optional for singleDCI-SDM-scheme-Parameters-r16 and supportFDM-SchemeA-r16 operation.
By checking with our RAN1 colleagues, we think that it is mandatory to support two active TCI states for s-DCI SDM and FDM operation.
If companies reach common understanding that supporting two active TCI states is mandatory, then RAN4 can discuss how to capture this in the specification, based on discussions in last and this meeting, we observed the following options for discussion:
For Single DCI based SDM and FDM requirements: 
· Option 1: Add applicability that maxNumberActiveTCI-PerBWP should be larger than n1.
· Option 2: No additional applicability based on UE capability is needed.
· Option 3: Add clarification in TS 38.306 that singleDCI-SDM-scheme-Parameters-r16 and supportFDM-SchemeA-r16 are applicable for UE supporting at least two active TCI states.


	
	Apple: The testcase is configured with 2 TCI states and we need to add this capability for the tests to be applicable. To Intel, we could have other UE capabilities from Rel-15 that are needed to support the testcase. For example- maxSimultaneousResourceSetsPerCC is a UE capability from Rel-15 and is used to define applicability for mTRP requirements. Based on UE feature list we don’t see any connection between support of mTRP transmission schemes and support for maximum number of TRS resource sets per CC which the UE can track simultaneously. But we have to define this based on how the test is defined. We don’t think UE supporting 1 active TCI state can meet requirements for SDM or FDM transmission schemes, with only single DCI transmissions scheme capability.
To Huawei’s suggestion, if no consensus can be reached, we are fine with seeking further clarification from RAN1 and also involving RAN2 if needed to clarify and/or update UE capability. 

	
	Intel2: Thank you for comments. We think that it would be good to check the RAN1 assumptions for this topic. Probably, we can try to focus of LS preparation next week and send LS as soon as possible. Probably, RAN1 will be able to provide response during 3GPP RAN1#107-bis-e and we will have reply for the next RAN4 meeting.

	R4-2119041
(Huawei)
	Intel: We suggest to modify the following sentence “Time offset of transmitted Sidelink UE transmit signal” to “Time offset of transmitted Sidelink UE signal” or “Time offset of Sidelink UE transmit signal”. Same comment is applied for frequency offset sentence.

	
	Qualcomm: In our opinion, 11.1.8 should be added to both capabilities in Table 11.1.1.1.2-1

	
	LGE: same view with Qualcomm. And we need one clarification for Note 1 and Note 2 in Table 11.1.4.1.1-1 of PSBCH test. SLSS is used to verify PSBCH demod performance, so we think that time offset and frequency offset is based on SLSS timing (sidelinke UE 1 Tx timing). Is it correct understanding? If yes, “with respect to GNSS reference timing” of Note 1 and Note 2 should be revised to “with respect to SLSS reference timing”. 

	
	Huawei: Ok with the comments about the wording from Intel;
For case 11.1.8, we think that it needs to be included only to UE capability of sync-Sidelink-r16 instead of psfch-FormatZeroSidelink-r16 considering that no PSFCH feedback is used in the test setup.
@LGE the Note 1 and Note 2 in Table 11.1.4.1.1-1 of PSBCH test is for Sidelink UE 1 that is used to transmit signal to UE under test, so it should be synchronized with GNSS, but the UE under test should be synchronized with SLSS of the Sidelink UE 1.
The revised draft CR is uploaded for further review.

	
	QC: This is from 11.1.8:
The probability of PSCCH miss detection is calculated as follows:

Where:	
-	# (Tx high priority PSCCH/PSSCH) denotes the total number of transmitted PSCCH/PSSCH with high priority level.
-	# (missing ACK/NACK) denotes the total number of missing ACK/NACK with high priority.

ACK/NACK feedback is used in this test, hence we consider the support of psfch-FormatZeroSidelink-r16 is necessary.



Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic 2-1
	Issue 2-1-1: UE capability for applicability of Single DCI SDM and FDM requirements 
Companies have different view whether applicability based on UE capability of maxNumberActiveTCI-PerBWP larger than n1 should be added explicitly to single DCI FDM and SDM requirements for mTRP demod requirements.
Some companies think that UEs supporting single DCI SDM and FDM transmission schemes for mTRP should by default support maxNumberActiveTCI-PerBWP larger than n1. While some companies think that since test case is defined for 2 active TCI states, we need to add explicit applicability since there is no prerequisite in UE capability for singleDCI-SDM-scheme-Parameters-r16 and supportFDM-SchemeA-r16 that UE should support maxNumberActiveTCI-PerBWP >1. 
Since we cannot reach consensus in RAN4 for 2 meetings on this issue, we plan to send LS to RAN1 to seek clarification.
Tentative agreements:
Send LS to RAN1 to seek clarification.
Candidate options:
Based on RAN1 feedback
Option 1: Add applicability based on UE capability of maxNumberActiveTCI-PerBWP >1 explicitly
Option 2: Request RAN1/2 to update TS38.306 to add pre-requisite to UE capability for singleDCI-SDM-scheme-Parameters-r16 and supportFDM-SchemeA-r16 that UE should support maxNumberActiveTCI-PerBWP >1. 

Recommendations for 2nd round:
Discuss LS to RAN1 to clarify UE capability for maxNumberActiveTCI-PerBWP  for supporting single DCI SDM and FDM transmission schemes for mTRP. 




CRs/TPs
Captured in Section 4.1.

Discussion in 2nd round 
Draft and discuss LS to RAN1 to clarify UE capability for maxNumberActiveTCI-PerBWP for supporting single DCI SDM and FDM transmission schemes for mTRP.
	Company
	Comments

	Huawei
	Based on the 1st round discussion, there are two options suggested for further discussion:
Based on RAN1 feedback
Option 1: Add applicability based on UE capability of maxNumberActiveTCI-PerBWP >1 explicitly
Option 2: Request RAN1/2 to update TS38.306 to add pre-requisite to UE capability for singleDCI-SDM-scheme-Parameters-r16 and supportFDM-SchemeA-r16 that UE should support maxNumberActiveTCI-PerBWP >1. 
We suggest to add Option 2 in the LS to request RAN1/2 to update TS 38.306 if RAN1 confirms the default UE behaviour to support 2 active TCI states for s-DCI SDM and FDM, because this is related to UE implementation and not only the performance requirements, also this can avoid further discussion in RAN4 on how to add such clarification.

	 Samsung
	Firstly, next RAN1 meeting will be their last meeting to finalize Rel-17 design, we are not sure whether this LS can be handled by RAN1 colleagues in next meeting if the LS is no urgent.
Secondly, as checking with our RAN1 colleagues, it is true that "For single DCI FDM and SDM transmission schemes, the UE capability doesn’t include any additional UE capability for support of more than 1 active TCI state or any pre-requisite to support maxNumberActiveTCI-PerBWP other than n1", and it is also true that "UEs supporting single DCI SDM and FDM transmission schemes for mTRP should by default support maxNumberActiveTCI-PerBWP larger than n1.”
I can share some information about the reason that the parameter maxNumberTCI-states-r16 is defined in supportInter-slotTDM-r16, i.e., why supportInter-slotTDM-r16 only contains a parameter related to the number of TCI states (i.e., maxNumberTCI-states-r16).
There are 5 schemes for single-DCI based multi-TRP: SDM, FDMSchemeA, FDMSchemeB, TDMSchemeA (intra-slot TDM), TDMSchemeB (inter-slot TDM).
All 5 multi-TRP schemes are enabled by 2 TCI states indicated by TCI state field in DCI.
Additionally, for TDMSchemeB (inter-slot TDM), since only semi-static (RRC based) single-TRP based inter-slot TDM repetition is supported until Rel-15, the DCI based single-TRP inter-slot TDM repetition is adopted in Rel-16 as well, which uses only a single TCI state indicated by TCI state field in DCI and this requires maxNumberTCI-states-r16 only n1.
If maxNumberTCI-states-r16 is reported as n2, then the UE can support both DCI based single-TRP (requiring 1 TCI state) and multi-TRP (requiring 2 TCI states) based inter-slot TDM repetition.
 
In that sense, the parameter maxNumberTCI-states-r16 can cover support for 2 active TCI states
Based on this interpretation, we think there is no need to add additional UE capability explicitly
Hope this information can adress RAN4 group concern about the UE capabilty. Therefore, the LS may be not need.

	 Intel
	@Huawei: Based on our understand, we also can have option that connection of Rel-16 capabilities (singleDCI-SDM-scheme-r16 and supportFDM-SchemeA-r16) with Rel-15 capability (maxNumberActiveTCI-PerBWP) is not needed. In this case, if UE informs about support of one of these schemes then we can assume that such UE supports 2 active TCIs for such scenario.
As for update of TS 38.306, we think that RAN1/2 can decide whether it is needed or not.
 
@Samsung: Thanks for background on this topic.
Based on our understanding, it does not clarify whether we need to mandate reporting of maxNumberActiveTCI-PerBWP larger than n1 for testing of single DCI FDM and SDM transmission schemes. Also, it is not clear how we can usemaxNumberTCI-states-r16, which is a part of supportInter-slotTDM-r16, for testing of another schemes. Therefore, we prefer to continue discussion on LS preparation (probably RAN1 will find time to provide the response in upcoming 3GPP meeting).
 
@All: We suggest the following wording for the last sentence to cover different options:
“RAN4 requests RAN1 to clarify whether UE capability maxNumberActiveTCI-PerBWP other than n1 is required for operation in scenarios with single DCI FDM and SDM transmission schemes or signaling of only singleDCI-SDM-scheme-r16and supportFDM-SchemeA-r16 is sufficient.”

	Huawei
	@Intel. Based on the 1st round discussion, as if companies even have different views that whether 2 active TCI states should be requested for support s-DCI SDM and FDM. In such case, we are worrying that will affect the implementation. With clarification from Samsung and also I checked with our RAN1 colleague, we think that UE should support 2 active TCI for s-DCI FDM and TDM. But it is fine for us not add the suggestion to update TS 38.306 and leave it up to RAN1/RAN2. 
We have suggestions on the updated wording from Intel for the last sentence:
“RAN4 requests RAN1 to clarify whether UE capability maxNumberActiveTCI-PerBWP other than n1 is required for operation in scenarios with single DCI based FDM and SDM transmission schemes. If it is required, whether it is sufficient to only signal singleDCI-SDM-scheme-r16 and supportFDM-SchemeA-r16.”

	Apple
	Thanks for all the comments, we have uploaded v2 with the suggestions.
 @Huawei, we should let RAN1/2 decide on update to 36.306
@Samsung, thanks for the clarification, but we are trying to get feedback from RAN1 if explicit signaling of maxNumberActiveTCI-PerBWP other than n1 is required for FDM and TDM transmission schemes. We should still send LS since we cannot reach consensus within RAN4.
 

	 Intel2
	 Thank you LS update. We support wording in v2.

	 
	 




Comments on CRs/TPs

	CR/TP number
	Comments collection

	R4-2120649 Revision of R4-2119041
(Huawei)
	Qualcomm: Looks ok. Any reason why it’s draft CR instead of CR?

	
	 Intel: Could you also please add ’Symbols’ unit in Table A.6.4.2-1 for parameter ’ CP-OFDM Symbols per slot’?

	
	 Huawei:
@Qualcomm. This is CR drafting guidance shared by chairman before the meeting in the meeting arrangement.
@Intel: Thanks for your careful review, the updated version v2 by adding the unit ”Symbols” is uploaded for further review.

	
	

	
	



Topic #3: Rel-17 NR UE Demodulation and CSI requirements maintenance 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	47 GHz Band

	R4-2118012
	Intel Corporation
	Applicability of 256QAM PDSCH requirements for band n262
Observation #1: Example 2 UE model induces higher degradation to the useful signal under baseline Rx processing assumptions.
Observation #2: There is not a negligible performance difference between scenarios with 39GHz and 48.22GHz carrier frequencies:
· 1.6 dB difference is observed with Example 2 UE model
· 0.8 dB difference is observed with phase noise model from R4-2010176
Proposal #1: 	Consider 1 dB additional margin for TS 38.101-4 Table 7.2.2.2.1-3 Test 1-4 to extend applicable carrier frequency range to band n262. 

	R4-2118685
	Ericsson
	Applicability of FR2 UE demodulation requirements for NR 47GHz band
Proposal: Set the additional margin of 2.0 dB for the existing FR2 UE performance requirements in TS38.101-4 Table 7.2.2.2.1-3 Test 1-4.

	R4-2118686
	Ericsson
	CR: Applicability of FR2 demodulation requirements to n262
Set the additional margin for FR2 256QAM rank 1 for the operating carrier frequency higher than 40GHz.

	R4-2119023
	Huawei, HiSilicon
	Discussion on NR UE demodulation for 47GHz band
Extra 2dB margin needs to be added on top of the existing 256QAM cases for performance requirements of 47GHz band.

	R4-2119322
	Qualcomm Incorporated
	Extension of 256QAM PDSCH Demodulation Requirements to 47 GHz band
Observation 1: PN Model UE Example 2 in TR 38.803 does not provide a useful performance reference when evaluating the degradation 256QAM performance test for 48GHz.
Observation 2: The observed SNR degradation in demodulation performance between 39 GHz and 48GHz (band n262) for 256QAM is 1.2dB.
Proposal 1: Use the Phase Noise model proposed in R4-2010176 as reference to evaluate the extension of the applicability of the PDSCH requirements to band n262.
Proposal 2: According to the presented simulation results and accounting for additional 0.3dB margin, apply the FR2 256QAM Rank 1 PDSCH Test to band n262 (up to 48.2GHz) with +1.5dB margin on top of the current requirement;

	R4-2119410
	Intel Corporation
	draft CR to TR 38.847 UE performance requirements
Update analysis for UE performance requirements extension to 47GHz using the recent sumbitted results from different companies


	FWA

	R4-2118687
	Ericsson
	CR: Introduction of Noc power level for n259 PC5
TS38.101-2 V17.2.3 Clauses 7.3.2.5-1 specifie REFSENS of n259 with CBW=50MHz as -89.7 dBm for PC5. Noc values are derived according TS38.101-4 4.5.3.3:
Noc(PC_P, Band_X) = REFSENSPC_P, Band_X, 50MHz – 10log10(12 x 120kHz x PRBREFSENS) – SNRREFSENS + Δthermal 
  = REFSENSPC_P, Band_X, 50MHz - 69.8 
* Noc(PC5, Band_n259) = -89.7 - 69.8 = -159.5
Introducing the applicability rule of FR2 UE demodulation requirements for UE supporting band n259.

	
	
	



Open issues summary
Sub-topic 3-1 256QAM PDSCH demod requirements for 47GHz band  
Issue 3-1-1: Additional margin for 256QAM demod requirements for 47GHz band 
Additional margin 
· Proposals
· Option 1: 1 dB (Intel)
· Option 2: 2 dB (Ericsson, Huawei)
· Option 3: 1.5 dB (Qualcomm)

· Recommended WF
· Would 2dB be acceptable to all companies?
· Discuss further. 

Companies’ views collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Issue 3-1-1: Additional margin for 256QAM demod requirements for 47GHz band 


	Intel
	Issue 3-1-1: Additional margin for 256QAM demod requirements for 47GHz band 
In first round, we suggest to double check if 1.5 dB can be acceptable for everyone as the median value between three options. Based on our analysis, 2 dB margin can relax the requirements quite a lot.

	Qualcomm
	Issue 3-1-1: We share Intel’s view and are ok to agree on 1.5dB relaxation

	Ericsson
	Issue 3-1-1: Additional margin for 256QAM demod requirements for 47GHz band 
We can accept to add 1.5dB as an extra margin.  

	Huawei
	Issue 3-1-1: We are fine with 1.5dB additional margin.



CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2118686 (Ericsson)
	Moderator: Pending outcome of Issue 3-1-1

	
	Company A:

	
	Company B:

	
	

	
	

	R4-2119410 (Intel)
	Ericsson: Thank you very much for your capturing the companies contributions. Once we agree on the extra margin for 256QAM, we propose to update [TBA]dB as same as CR R4-2118686. 

	
	Intel2: Thank you for comment. We will update this part.
During the revision, we think that probably this Draft CR can be converted to CR, because for this meeting we have only these changes for TR 38.847 and this WI is closed.

	
	

	
	

	R4-2118687
(Ericsson)
	Company A:

	
	Company B:

	
	

	
	



Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic 3-1 256QAM PDSCH demod requirements for 47GHz band  
	Issue 3-1-1: Additional margin for 256QAM demod requirements for 47GHz band 
Tentative agreements:
Additional margin of 1.5 dB is added for 256QAM demod requirements for 47GHz band 
Recommendations for 2nd round:
Update the corresponding CRs with the agreed margin. 



CRs/TPs
Captured in Section 4.1.
Discussion on 2nd round (if applicable)
Comments on CRs/TPs
	CR/TP number
	Comments collection

	R4-2120650 Revision of R4-2118686 (Ericsson)
	 Qualcomm: CR is okay for us;


	
	

	
	

	
	

	
	

	
	

	R4-2120651 New CR for Revision of R4-2119410 (Intel)
	 Qualcomm: CR is okay for us;


	
	

	
	

	
	

	
	

	
	



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	LS on UE capability for supporting single DCI transmission schemes for multi-TRP
	Apple
	To: RAN1; Cc: RAN2


Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2118059
	Alignment of common test parameters
	Rohde & Schwarz
	Revised
	

	R4-2117995
	Draft CR on CSI reference measurement channels
	Intel Corporation
	Return to
	

	R4-2119442
	Discussion on PDSCH scheduling impact on CSI requirements
	Intel Corporation
	Noted
	

	R4-2119513
	Views on PDSCH grant on TRS slots for CSI Reporting Tests
	Qualcomm Incorporated
	Noted
	

	R4-2119030
	Draft CR Updates to LTE V2X PSBCH requirements in 36.101 (Rel-14)
	Huawei, HiSilicon
	Agreeable
	

	R4-2117428
	Draft CR to 38.101-4 on Applicability for multi-TRxP test cases-R16
	Apple
	Return to 
	

	R4-2119041
	Draft CR Updates to NR V2X requirements in 38.101-4 (Rel-16)
	Huawei, HiSilicon
	Revised
	

	R4-2118012
	Applicability of 256QAM PDSCH requirements for band n262
	Intel Corporation
	Noted
	

	R4-2118685
	Applicability of FR2 UE demodulation requirements for NR 47GHz band
	Ericsson
	Noted
	

	R4-2118686
	CR: Applicability of FR2 demodulation requirements to n262
	Ericsson
	Revised
	

	R4-2119023
	Discussion on NR UE demodulation for 47GHz band
	Huawei, HiSilicon
	Noted
	

	R4-2119322
	Extension of 256QAM PDSCH Demodulation Requirements to 47 GHz band
	Qualcomm Incorporated
	Noted
	

	R4-2119410
	draft CR to TR 38.847 UE performance requirements
	Intel Corporation
	Revised
	TDoc reserved as Draft CR, should be CR.

	R4-2118687
	CR: Introduction of Noc power level for n259 PC5
	Ericsson
	Agreeable
	




2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2120652
	LS on UE capability for supporting single DCI transmission schemes for multi-TRP
	Apple
	Agreeable
	

	R4-2120651	
	CR to TR 38.847 UE performance requirements
	Intel
	Agreeable
	

	R4-2120648
	Alignment of common test parameters
	Rohde & Schwarz
	Agreeable
	

	R4-2120764
	Draft CR on CSI reference measurement channels
	Intel Corporation
	Agreeable
	R15 CR

	R4-2120765
	Draft CR on CSI reference measurement channels
	Intel Corporation
	Agreeable
	R16 CR

	R4-2117428
	Draft CR to 38.101-4 on Applicability for multi-TRxP test cases-R16
	Apple
	Postponed
	

	R4-2120649
	Draft CR Updates to NR V2X requirements in 38.101-4 (Rel-16)
	Huawei, HiSilicon
	Agreeable
	

	R4-2120650
	CR: Applicability of FR2 demodulation requirements to n262
	Ericsson
	Agreeable
	

	R4-2120754
	CR: Introduction of Noc power level for n259 PC5
	Ericsson
	Agreeable
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