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1. Introduction
The scope given in the Rel-19 NR MIMO Phase 5 WID pertaining to CSI enhancement is as follows:
	[bookmark: _Hlk146697700]
1. Specify CSI support for up to 128 CSI-RS ports, targeting FR1
0. Type-I codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks
0. Type-II codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks, without modifying any codebook parameter other than introducing additional values for the number of ports codebook parameter(s)
0. Extension of CRI(s)-based CSI reporting (CQI/PMI/RI calculated per CRI for ≥1 CRIs) for hybrid beamforming supporting up to a total of 128 CSI-RS ports across all resources, with up to 32 CSI-RS ports per resource, without new codebook design
1. Specify UE reporting enhancement for CJT deployments under non-ideal synchronization and backhaul, targeting FR1, both FDD and TDD 
1. Inter-TRP time misalignment and frequency/phase offset measurement and reporting, assuming legacy CSI-RS design, with stand-alone aperiodic reporting on PUSCH




2. Summary of companies’ proposals and views 


2.1 Issue 1 (WID objective 2a and 2b): Type-I and Type-II codebook refinement for up to 128 CSI-RS ports

Table 1A Summary: issue 1 
	#
	Issue/proposal
	Companies’ views

	1.3.1
	Proposal 1.C.3: For the Rel-19 Type-II codebook refinement based on Rel-16 eType-II regular and Rel-18 Type-II Doppler regular for up to 128 CSI-RS ports, as well as Rel-19 Type-I codebook refinement for up to 128 CSI-RS ports, in addition to the already agreed (N1, N2) values, support the following (N1, N2) values:
· For the Rel-19 Type-II codebook refinement based on Rel-16 eType-II regular codebook, 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
· For the Rel-19 Type-II codebook refinement based on Rel-18 Type-II Doppler regular codebook, 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

	Total # CSI-RS ports across aggregated resources (=P)
	(N1, N2)

	48
	(8,3)

	
	(6,4)




	Support/fine: Ericsson, Huawei/HiSi, CATT, [Nokia/NSB], Samsung, [ZTE], [vivo], Qualcomm, NTT DOCOMO, MediaTek, AT&T, Fujitsu, LG, [Xiaomi], [TCL]

Not support: 


	1.3.2
	Proposal 1.C.2: For the Rel-19 Type-II refinement based on Rel-17 FeType-II PS for up to 128 CSI-RS ports, please share your view on the support for the following PCSI-RS value(s) {48, 64}
· For the Rel-19 Type-II codebook refinement based on Rel-17 FeType-II PS, PCSI-RS =64 is supported as a part of the respective basic feature, while PCSI-RS =48 is supported as a separate UE capability

	Support/fine: Ericsson, Huawei/HiSi, [Nokia/NSB], Samsung, [ZTE], [vivo], Qualcomm, MediaTek, NTT DOCOMO, Fujitsu, LG, [Xiaomi], [TCL]

Not support: 


	1.7
	Question 1.G: For the Rel-19 Type-I and Type-II codebook refinement for up to 128 CSI-RS ports, since their main use case is for TDD bands as a fall-back mode for SRS-based (PMI-less) precoding, please share your view on whether additional spec enhancements should be supported to ensure good inter-operability between PMI-based and PMI-less CSI reporting (hence precoding at the gNB) – if your answer is yes, please be specific if you have some solutions in mind.

	Support for improved inter-op between PMI-less and PMI-based CSI
	Companies views

	Yes
	Support/fine: Huawei/HiSi (SRS resource group), Samsung (open to SRS resource grouping), NTT DOCOMO (discuss), TCL, Intel (discuss further)

Not support: vivo, Nokia/NSB, Qualcomm, OPPO, Lenovo/MotM, Google, Honor, Xiaomi, CMCC




FL assessment: Based on the Tdocs from proposing companies, the key consideration for this is robustness (back and forth switching between the two CSI operations shouldn’t be sluggish in terms of overhead and latency), complexity and flexibility especially for higher-rank operation, …



	
	
	



Table 1B SLS results: issue 1 

Table 1C Additional inputs: issue 1
	Company
	Input

	Mod V0
	Please share your inputs on each of the issues and, if applicable, proposals in TABLE 1A

	Ericsson
	On Question 1.C.3
From Ericsson’s perspective, (8,3) is the highest priority. But we understand that other network vendors also prefer (6,4).  Then, we suggest to confirm the working assumption for both combinations.


	vivo
	1.C
For N1, N2 of 48 ports, we support to selection one from these two to limit the number of total configurations.

For number of ports of PS codebook, we think it makes more sense to keep smaller numbers. We suggest to remove 128 as the RS overhead cost is too much.

	OPPO
	Question 1.C.3:
Initially we think 64 and 128 ports are sufficient for Rel-19. If we need to down select one to support 48 ports, (6,4) is preferred due to lower requirement on size of antenna panel. 

Question 1.C.2:


	Mode V6
	Based on offline comments, revised 1.C.3 and 1.C.2


	CATT
	Question 1.C.3: we are fine with 48 ports, open to further study both (N1, N2) combinations for 48 ports


	MediaTek
	Updated Proposal 1.C.3: OK
Updated Proposal 1.C.2: OK

	Samsung
	Proposal 1.C.3
Although we prefer to support only (8,3) but we can accept the proposal for progress.

Proposal 1.C.2
Ok.

Question 1.G
We checked that dynamic switching via DCI for PMI-less and PMI-based CSI reporting can be done in the legacy framework.  We are open to study how to provide better inter-operability between them with SRS resource grouping under the dynamic switching, if needed. 

 

	Xiaomi
	Proposal 1.C.3:
In our understanding, if UE could support P=64, P=48 should be able to supported as well for the user. It seems be a little strange that P=48 is supported as a separate UE capabilities when UE could support P=48.
For the Rel-19 Type-II codebook refinement based on Rel-18 Type-II Doppler, Rel-18 Type-II Doppler regular codebook is used to refine according to identified agreement. So, the second bullet is reworded as follows for clarifying. 
· For the Rel-19 Type-II codebook refinement based on Rel-18 Type-II Doppler regular codebook, 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
 [Mod: This is the best compromise between the proponent of 48 ports with (6,4) and NW vendors who were against (6,4) and UE chipset vendors (who were against 48 ports). Whether this is “a little strange” or not is not the issue here. It’s a compromise solution.
Proposal 1.C.2:
I have similar comment with Proposal 1.C.3. If UE could support P=64, it is not necessary to define a separate UE capability, since UE should be able to support less than 64 CSI-RS ports than 64 if P=64 is supported as a basic feature.

	Qualcomm
	Question 1.C.3: We are fine with both, as long as it can be signaled as optional UE feature.


	Mod V14
	Editorial revision per inputs


	TCL
	Proposal 1.C.3
We agree with Xiaomi, maybe P=48 should be supported as a part of the respective basic feature, while those for P=64 and P=128 are supported as two separate UE capabilities
[Mod: Please check my comment to Xiaomi. While I don’t disagree with the logic and prefer fewer capabilities, the proposal is the best compromise the group can reach]
Proposal 1.C.2
The similar comment with Proposal 1.C.3;


	NTT DOCOMO
	Proposal 1.C.3: support
Proposal 1.C.2: support

	AT&T

	
Proposal 1.C.3: ok

	Mod V20
	No revision

	Fujitsu
	Proposal 1.C.3: support
Proposal 1.C.2: support

	LG
	Proposal 1.C.3: support
Proposal 1.C.2: support

	Mod V26
	No revision

	Intel
	Question 1.G
We are open to further discuss this issue as interoperability of PMI-based and SRS-based precoding is relevant for MIMO deployments with 64 BS antenna ports in TDD bands.

	Mod V29
	No revision



2.2 Issue 2 (WID objective 2c): CRI-based CSI for hybrid beamforming (HBF)

Table 2A Summary: issue 2
	#
	Issue
	Companies’ views

	[bookmark: _Hlk127656417]2.3
	Proposal 2.C: For the Rel-19 CRI-based CSI refinement for up to 128 CSI-RS ports, regarding the supported codebook(s) for calculating CQI/PMI/RI on each of the M CRI(s), decide, in RAN1#116bis, between the two alternatives: 
· Alt1: only Rel-15 Type-I Single Panel codebook 
· Alt2: Rel-15 Type-I Single Panel codebook and the Rel-16 eType-II codebook



Support/fine Rel-15 Type-I SP only with Rel-16 eType-II FFS: vivo, ZTE, Mediatek, Honor, OPPO, Samsung, Fujitsu, Ericsson, Nokia/NSB, Apple, Qualcomm, NTT DOCOMO, OPPO, Spreadtrum, CATT, Google, TCL, Xiaomi, LG, Intel     

Not support (want both Rel-15 Type-I SP and Rel-16 eType-II): Huawei/HiSi, ZTE 


	Codebook (up to 32 ports)
	Companies views

	Rel-15 Type-I SP
	Support/fine: Huawei/HiSi, vivo, ZTE, Mediatek, Honor, OPPO, Samsung, Fujitsu, Ericsson, Nokia/NSB, Apple, Qualcomm, NTT DOCOMO, OPPO, Spreadtrum, CATT, Google, TCL     
Not support:

	Rel-16 eType-II
	Support/fine: Spreadtrum, Huawei/HiSi, ZTE, CATT, Google 
Not support: vivo, Mediatek, Qualcomm, Samsung, Intel, NTT DOCOMO, Apple, OPPO, Spreadtrum, Honor, TCL  




	Support/fine Rel-15 Type-I only with Rel-16 eType-II FFS: vivo, ZTE, Mediatek, Honor, OPPO, Samsung, Fujitsu, Ericsson, Nokia/NSB, Apple, Qualcomm, NTT DOCOMO, OPPO, Spreadtrum, CATT, Google, TCL, Xiaomi, LG, Huawei/HiSi, ZTE, AT&T

Not support:


	2.4
	Question 2.D: For the Rel-19 CRI-based CSI refinement for up to 128 CSI-RS ports, please share your view on the support for extending the following legacy report quantities:

	Report quantity
	Companies views

	‘cri-RI-PMI-CQI ‘
	Support/fine: Huawei/HiSi, ZTE, CMCC, Samsung, Ericsson, MediaTek, NTT DOCOMO, Apple, OPPO, Fujitsu, AT&T, LG, CATT, Google, TCL, Honor, Xiaomi, Intel
Not support:

	‘cri-RI-i1’
	Support/fine: Huawei/HiSi, ZTE, CMCC, Samsung, Ericsson, MediaTek, NTT DOCOMO, OPPO, Fujitsu, AT&T, CATT, Google, TCL, Honor   
Not support: Apple

	‘cri-RI-i1-CQI’
	Support/fine: Huawei/HiSi, ZTE, CMCC, Samsung, Ericsson, MediaTek, NTT DOCOMO, OPPO, Fujitsu, AT&T, CATT, Google, TCL, Honor   
Not support: Apple

	‘cri-RI-CQI’
	Support/fine: CMCC, Samsung, MediaTek, ZTE, Fujitsu, Google, TCL, Honor, Xiaomi, Intel, Huawei/HiSi
Not support: vivo, Ericsson, Qualcomm, NTT DOCOMO, Apple, OPPO, AT&T, LG, CATT

	‘cri-RI-LI-PMI-CQI’
	Support/fine: CMCC, Samsung, Ericsson, MediaTek, NTT DOCOMO, Apple, ZTE, OPPO, Fujitsu, AT&T, LG, CATT, Google, TCL, Honor, Intel, Huawei/HiSi
Not support:



FL assessment: This simply extends the supported legacy report quantities when CRI is present.


	
	
	



Table 2B SLS results: issue 2 

Table 2C Additional inputs: issue 2
	Company
	Input

	Mod V0
	Please share your inputs on each of the issues and, if applicable, proposals in TABLE 2A

	ZTE
	Proposal 2.C:
To our understanding, the CRIs-based CSI reporting is targeting MU-MIMO scenario. Hence, Rel-16 eType-II  codebook should be supported to improve the MU-MIMO performance. So, we prefer the following modification:

Proposal 2.C: For the Rel-19 CRI-based CSI refinement for up to 128 CSI-RS ports, support configuring the Rel-15 Type-I Single Panel and Rel-16 eType-II codebook for calculating CQI/PMI/RI on each of the M CRI(s)
· There is no consensus on supporting other codebooks

Question 2.D:
There is no harm to support all the report quantities.

	OPPO
	Proposal 2.C:
We are fine to further study Rel-16 Type-II codebook until next meeting.

Question 2.D:
We still think ‘cri-RI-CQI’ is not needed to support 128ports.

	Mod V6
	Based on offline comments, revised 2.C


	CATT
	Question 2.D: update our view on table in #2.4, quantity ‘cri-RI-CQI’, not support

	MediaTek
	Proposal 2.C:
We prefer to support Rel-15 Type-I single panel only. However, we are fine to make decision on Atl1 and Alt2 next meeting.

BTW, should it be Rel-16 eType-II instead of Rel-16 Type-II?
[Mod: Yes thanks for the catch]

	Samsung
	Proposal 2.C:
ok to down select in next meeting. We prefer Alt1.


	Xiaomi
	Proposal 2.C:
OK

	Qualcomm
	Question 1.C.3: For Type-II, it does not even have single-CRI.
This is like cross-step jump: Non-CRI  single-CRI  multi-CRI. We think this is a huge change.
[Mod: I tend to agree]

	Mod V14
	Minor revision per MTK’s comment

	Lenovo/ MotM
	Proposal 2.C:
We are OK to consider eType-II CB with a reduced set of values for Ks and X

	TCL
	Proposal 2.C
We perfer to support Alt 1.

	AT&T
	
Proposal 2.C: OK


	Mod V20
	No revision

	Fujitsu
	Proposal 2.C
Support Alt 1 but can accept this proposal in this meeting. 

Question 2.D:
Based on Proposal 2.C, non-PMI codebook will not be supported. Thus, in our understanding, quantity ‘cri-RI-CQI’ should not be supported either.

	LG
	Proposal 2.C: Support


	Mod V26
	No revision

	Intel
	Proposal 2.C
Our preference is support of Type I PMI codebook only. 
We are fine with the current proposal at this stage. 

	Huawei, HiSilicon
	Proposal 2.C: Although we think ruling out other codebooks is a little bit early at this stage, we can live with the current proposal for progress and support Alt.2.
In terms of the “cross-step jump” mentioned by QC, we have the following clarification:
Technically, the reason why legacy eTypeII codebook is non-CRI based is that the application scenario of legacy eTypeII is pure DBF, which signifies a UE can arbitrarily report preferred gNB-side digital precoder ignoring the quantization accuracy, and multiple UEs can be simultaneously co-scheduled; while for HBF, the equivalent channel measured by the UE is already remoulded by the gNB-side analog weight, meaning that a UE can only report the preferred gNB-side digital precoder corresponding to the equivalent channel confined by a certain analog beam no matter only non-CRI or single-CRI based reporting is possible, and multiple UEs correspond to different optimal analog beams cannot be simultaneously co-scheduled, which apparently violates the essence of the WID, increasing MU scheduling opportunity. 
Regarding the spec. effort, from our understanding, the spec. modification logic of both TypeI SP codebook and eTypeII codebook are pretty similar, e.g., carrying the reported CRIs and associated RIs/PMIs/CQIs for multiple analog beams in a single two-part report.
[Mod: Thanks for the explanation]
Question 2.D: Fill in our position.

	Mod V29
	No revision



2.3 Issue 3 (WID objective 3): CJT calibration reporting for non-ideal synchronization and backhaul

Table 3A Summary: issue 3 
	#
	Issue
	Companies’ views

	3.1
	Proposal 3.A.3: For the Rel-19 aperiodic standalone CJT calibration reporting, in addition to the already agreed use cases, the following use cases are assumed for study:
· Use case 3.3: For TDD reciprocity, timing offset report for at least one pair of TRPs to assist TRP synchronization (i.e. to align TRP inherent timing without propagation delay)
Whether there is any spec support associated with this use case is FFS

FL assessment: OFFLINE AGREEMENT

	Support/fine: Qualcomm, ZTE, CATT, OPPO, Nokia/NSB, Sony

Not support: 


	3.4
	Proposal 3.D: 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, {FOn , n=0, 1, …, N – 1, n≠nref}, where FOn denotes the measured frequency offset associated with the n-th CSI-RS resource/resource set relative to the reference CSI-RS resource/resource set nref
· For the reference CSI-RS resource/resource set nref, the value of FOnref is assumed 0 and not reported
· FFS (by RAN1#116bis): Whether nref is fixed, NW-configured, or is included in the report (selected by the UE)
· FFS (by RAN1#116bis): whether the UE assumes that the measured and reported per-TRP frequency offsets can include Doppler shift (if existent) associated with the reference CSI-RS resource/resource set nref
· FFS: Measurement resource/resource set for FO reporting 
· Down-select, by RAN1#116bis, from the following
· Alt1. The value of FOn indicates a uniformly quantized FO between –AFO and AFO, or 0 and AFO
· FFS (by RAN1#116bis): supported quantization alphabet(s) (including AFO and resolution) for FOn 
· Alt2. The value of FOn indicates the interval  which the FO falls into
· Alt2A:  is uniformly spaced between -AFO and AFO, i.e.  
· Alt2B:  is uniformly spaced between 0 and AFO, i.e. 
· FFS: whether “out-of-range” value/interval is needed, or whether TRP selection value is needed 
· FFS: If N<NTRP, the rest (NTRP–N) resources/resource sets are indicated with a state “out of range”
· FFS: Detailed UCI design
· FFS: The need for a new QCL assumption
· FFS the unit of AFO: e.g. absolute (e.g. in Hz) or relative (e.g. in ppm/ppb relative to carrier frequency, or fraction of SCS), dependence on RS configuration 

FL assessment: OFFLINE AGREEMENT

	Support/fine: Spreadtrum, Huawei/HiSi, IDC, Lenovo, vivo, CMCC, Intel, Google, CATT, NEC, Xiaomi, OPPO, Samsung, Ericsson, Fujitsu, Sharp, NTT DOCOMO, AT&T, Qualcomm, ZTE, Panasonic, Nokia/NSB, Sony

Not support: 

	3.5.1
	Proposal 3.E.1: 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, study and decide, by RAN1#116bis, whether to support reporting, in one CSI reporting instance, {n,m n=0, 1, …, N – 1, n≠nref, m=0,1,…,M-1}, where n,m 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 m-th frequency unit 
· FFS: whether M>1 (sub-band reporting) is needed or not (M=1, i.e. wideband reporting) 
· For the reference CSI-RS resource/resource set/antenna port nref, the value of nref is assumed 0 and not reported
· FFS (by RAN1#116bis): Whether nref is fixed, NW-configured, or is included in the report (selected by the UE)
· The value n,m indicates a uniformly quantized phase between –A and A, or 0 and A
· FFS (by RAN1#116bis): supported quantization alphabet(s) (including A and resolution) for n,m 
· FFS: Detailed UCI design


FL assessment: OFFLINE AGREEMENT

	Support/fine: Spreadtrum, [Huawei/HiSi], IDC, Lenovo, ZTE, CMCC, Intel, Google, CATT, NEC, Xiaomi, Samsung (FFS subband), Ericsson, Fujitsu, Panasonic, NTT DOCOMO, Sharp, Qualcomm (FFS subband), TCL (FFS subband), AT&T    

Not support: 



	3.5.2
	Proposal 3.E.2: For the Rel-19 aperiodic standalone CJT calibration reporting, given the NTRP configured NZP CSI-RS resources and the selected N resources/resource sets, support reporting, in one CSI reporting instance, { , n=0, 1, …, N – 1} where  is a B-bit indicator for measured timing misalignment associated with the n-th CSI-RS resource


FL assessment: 

	Support/fine: Qualcomm, Google, ZTE, 

Not support: vivo (too early), Xiaomi (too early)


	3.6
	Question 3.F: For the Rel-19 aperiodic standalone CJT calibration reporting, please share your view on whether the following CJT calibration parameters can be multiplexed in one CSI reporting instance (e.g. via RRC-configured trigger state definition for aperiodic CSI request) – and if needed, overhead reduction mechanism(s) 

	Multiplexing
	Companies views

	Per-TRP delay offset + per-TRP FO
	Support/fine: Huawei/HiSi, vivo, ZTE, CMCC, Samsung, Ericsson, Apple, NEC OPPO, Lenovo/MotM (2nd preference), KDDI, Google, NTT DOCOMO, Panasonic, LG
Not support:

	Per-TRP delay offset + per-TRP DL/UL Tx-Rx timing/phase misalignment
	Support/fine: Qualcomm, Lenovo/MotM (1st preference)，CATT
Not support:

	Per-TRP FO + per-TRP DL/UL Tx-Rx timing/phase misalignment
	Support/fine:	CATT
Not support:

	Per-TRP delay offset + per-TRP FO + per-TRP DL/UL Tx-Rx timing/phase misalignment
	Support/fine:
Not support: Huawei/HiSi




FL assessment: This. 


	
	
	



Table 3B LLS/SLS results: issue 3 

Table 3C Additional inputs: issue 3
	Company
	Input

	Mod V0
	Please share your inputs on each of the issues and, if applicable, proposals in TABLE 3A

	vivo
	3.E.1 & 3.E.2
We think it is too early too discuss these specification details now. For 3.E.1, we just had long discussion to study some of the use cases in Tuesday/Wednesday. We haven’t seen simulation results on these two use cases. More discussion is needed to justify the specification support of these use cases. For example, why legacy CSI report or other implementation based approach cannot address the issue. 
For 3.E.2, it seems to be related with a use case that we haven’t agreed. 
Hence we suggest to defer the discussion of these proposals in next meeting so that companies can bring more evaluation and analysis on the justification of these use cases.

	ZTE
	Proposal 3.A.3:
· Regarding use case 1.3, support.
· Regarding use case 2.3, if it is supported, then gNB needs to trigger AP CSI reporting very frequently during the CSI reporting periodicity for all the UEs. This could lead to unaccecptable scheduling overhead at gNB side. Actually, even the AP CSI reporting is rarely used in practical.
Proposal 3.D:
We have the following comments:
· The quantization range of FO should be  –AFO and AFO or 0 and AFO, depending on the reference selection, which is now pending.
· Whether the rest (NTRP–N) resources/resource sets are indicated with a state “out of range” should be kept as ‘FFS’, as the previous version, because whether N is fixed as NTRP is now pending. Besides, some typos should be fixed.
Accordingly, we prefer the following modifications:

Proposal 3.D: 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, {FOn , n=0, 1, …, N – 1, n≠nref}, where FOn denotes the measured frequency offset associated with the n-th CSI-RS resource/resource set relative to the reference CSI-RS resource/resource set nref
· For the reference CSI-RS resource/resource set nref, the value of FOnref is assumed 0 and not reported
· FFS (by RAN1#116bis): Whether nref is fixed, NW-configured, or is included in the report (selected by the UE)
· FFS (by RAN1#116bis): whether the UE assumes that the measured and reported per-TRP residual frequency offsets can include Doppler shift (if existent) associated with the reference CSI-RS resource/resource set nref
· FFS: Measurement resource/resource set for FO reporting 
· Down-select, by RAN1#116bis, from the following
· Alt1. The value of FOn indicates a uniformly quantized FO between –AFO and AFO or 0 and AFO
· FFS (by RAN1#116bis): supported quantization alphabet(s) (including AFO and resolution) for FOn 
· Alt2. The value of FOn indicates the interval  which the FO falls into
·  is uniformly spaced between -AFO and AFO, i.e. ; or
·  is uniformly spaced between -AFO and AFO, i.e. 
· FFS: If N<NTRP, the rest (NTRP–N) resources/resource sets are indicated with a state “out of range”
· FFS: Detailed UCI design
· FFS: The need for a new QCL assumption
Proposal 3.E.1:
The quantization range of the phase should be –A and Aor  0 and ASo, we prefer the following modification:
Proposal 3.E.1: For the Rel-19 aperiodic standalone CJT calibration reporting, given the NTRP configured NZP CSI-RS resources/resource sets/antenna ports and the selected N resources/resource sets/antenna ports, support reporting, in one CSI reporting instance, {n, n=0, 1, …, N – 1, n≠nref}, where n denotes the measured DL/UL phase misalignment associated with the n-th CSI-RS resource relative to the reference CSI-RS resource/resource set/antenna port nref
· For the reference CSI-RS resource/resource set/antenna port nref, the value of nref is assumed 0 and not reported
· FFS (by RAN1#116bis): Whether nref is fixed, NW-configured, or is included in the report (selected by the UE)
· The value n indicates a uniformly quantized phase between –A and A or 0 and A
· FFS (by RAN1#116bis): supported quantization alphabet(s) (including A and resolution) for n 
· FFS: Detailed UCI design
· [bookmark: _GoBack]FFS: Whether additional spec support is needed for the use of CSI-RS and SRS, as well as assumption on time/frequency differences among TRPs upon measuring DL/UL phase misalignment 
Proposal 3.E.2:
Support.

	OPPO
	Proposal 3.A.3:
We still think the benefit of these two use cases is unclear. 

Proposal 3.D:
We think the agreed method for delay offset reporting can be reused for FO reporting (just similar to what ZTE mentioned). 

Proposal 3.E.2:
We need to confirm the use case first, and then discuss whether it is possible/how to measure the time misalignment in the second step. This proposal is the third step and can be discussed later, e.g. next meeting. 

	CATT
	Proposal 3.E.1:
The UL/DL phase offset is frequency selective, hence the reporting should be per frequency unit. We propose the following modification: 

	Updated Proposal 3.E.1: 
Proposal 3.E.1: For the Rel-19 aperiodic standalone CJT calibration reporting, given the NTRP configured NZP CSI-RS resources/resource sets/antenna ports and the selected N resources/resource sets/antenna ports, support reporting, in one CSI reporting instance, {n,m, n=0, 1, …, N – 1, n≠nref, m=0,1,…,M-1}, where n,m denotes the measured DL/UL phase misalignment associated with the n-th CSI-RS resource/resource sets/antenna port relative to the reference CSI-RS resource/resource set/antenna port nref in the m-th frequency unit (e.g., subband)
· For the reference CSI-RS resource/resource set/antenna port nref, the value of nref,m is assumed 0 and not reported
· FFS (by RAN1#116bis): Whether nref is fixed, NW-configured, or is included in the report (selected by the UE)
· The value n,m indicates a uniformly quantized phase between –A and A
· FFS (by RAN1#116bis): supported quantization alphabet(s) (including A and resolution) for n,m 
· FFS: Detailed UCI design
· FFS: Whether additional spec support is needed for the use of CSI-RS and SRS, as well as assumption on time/frequency differences among TRPs upon measuring DL/UL phase misalignment 






	Samsung
	Proposal 3.E.1:
Support.
Regarding updated proposal from CATT, we suggest it to put FFS: WB/SB reporting in additional subbullet, since it needs more study/evaluation. 



	Xiaomi
	Proposal 3.D
Share same view as ZTE and OPPO, one more value range can be added.

Proposal 3.E.2
Discuss after proposal 3.A.3

	KDDI
	Proposal 3.A.3
We have one question for clarification. Regarding Use case 2.x, we have already made the following agreement this week.

· For per-TRP frequency offset (FO) reporting:
· Use case 2.1: TRP selection
· Use case 2.2: per-TRP FO compensation at NW side 

If we include Use case 2.3 in this category, that is, per-TRP frequency offset (FO) reporting, does that mean that Use case 2.3 is per-TRP phase offset compensation at NW side based on per-TRP frequency offset (FO) reporting?
[QC]: Thanks for the question, please find our explanations below.

Proposal 3.D
Isn’t variable  a mistake for variable  in the third bullet?
[Mod: Thank you for the good catch]

	Qualcomm
	Proposal 3.A.3: 
Excuse me to advertise here (again).

For use case 1.3, 
· Problem statement: In TDD system, when TRPs are not synchronized (i.e. non-idea synchronization, according to Rel-19 obj), channel measurement via UL (SRS) can have be mismatched to DL channel (PDSCH), as a simple illustration in the following figure: 
[image: ]

· Target: To eliminate (or reduce) inter-TRP Rx-Tx timing offset: , and note:
· This timing offset does not include channel propagation delay

For use case 2.3,
· Problem statement: In practical scenario, inter-TRP frequency offset (FO) may not be constant over time due to: (1) FO of oscillator changes over time (e.g. due to ASIC heating), and, (2) Doppler of multi-path channel
Therefore, FO-compensated precoder over time, may not be realistic
[image: ]

· Target: Instead of FO (i.e. phase slope), we can try another alternative: Instantaneous phase report and hold (for a certain short duration e.g. 5 or 10 msec)
In this way, assisted precoding on top of PMI can be implemented: For instance, CJT-PMI reported about every 40 msec, and before the next PMI updated, to assist with “cheaper” phase report in about 5 msec level

Proposal 3.D: We’d like to add one FFS:
FFS the unit of AFO: Absolute (e.g. in Hz) or relative (e.g. in ppm/ppb)

Proposal 3.E.1: We agree with CATT’s point regarding frequency-selective phase. 
One reason may simply be inter-TRP Rx-Tx timing misalignment, as analyzed in the above use case 1.3 – although there may be other reasons.
We also agree with Samsung regarding FFS wideband/subband phase


	Mod V14
	Minor revision

	TCL
	Proposal 3.E.1:
Support, we agree with Samsung’ point regarding FFS wideband/subband phase


	CMCC
	Proposal 3.D
A minor revision on Alt2 in the second bullet, that is:
…
· Down-select, by RAN1#116bis, from the following
· Alt1. The value of FOn indicates a uniformly quantized FO between –AFO and AFO, or 0 and AFO
· FFS (by RAN1#116bis): supported quantization alphabet(s) (including AFO and resolution) for FOn 
· Alt2. The value of FOn indicates the interval  which the FO falls into
·  is uniformly spaced between -AFO and AFO, i.e.  
·  is uniformly spaced between 0 and AFO, i.e. 
· FFS: If N<NTRP, the rest (NTRP–N) resources/resource sets are indicated with a state “out of range”
· FFS: Detailed UCI design
· FFS: The need for a new QCL assumption
[Mod: Thank you for the good catch]

	AT&T
	Proposal 3.E.1: OK


	Mod V20
	Minor editorial revision

	Fujitsu
	Proposal 3.D
Based on use cases for Rel-19 CJT, FO reporting is for TRP selection and TRP pre-compensation. For TRP pre-compensation, it is similar as Rel-17 HST-SFN. And in Rel-18, only two TCI states were supported for CJT. Therefore, the QCL assumption for Rel-17 HST-SFN can be reused for Rel-19 CJT FO pre-compensation. So we are not sure why we need to discuss whether to add new QCL assumption for FO pre-compensation.
[Mod: I tend to agree. Since this is the 1st meeting it is ok to study and resolve later]
Moreover, if gNB will pre-compensate both delay/frequency offset per-TRP, the QCL assumption should be further discussed. 

	Nokia/NSB
	3.A.3
In our understanding, in TDD synchronisation of real time clocks between gNBs can be maintained by GPS/GNSS withing about , or by IEEE 1588 PTP (precision time protocol) over backhaul within < . Holdover mode (when GPS/GNSS or 1588 protocol synch reference are lost) should not happen, but if it does performance can be degraded. It seems use case 1.3 targets this case

3. D

· Last FFS: the unit of AFO: Absolute (e.g. in Hz) or relative (e.g. in ppm/ppb)or fraction of SCS)


	Sony
	Proposal 3.D:
Ok.

Proposal 3.A.3: 
We understand the rationale with use case 1.3, but is this not accomplished by the agreed use case 1.2? Regarding use case 2.3, the proposal assumes that the phase offset is constant across the whole bandwidth of interest. However, the per-TRP phase offset originating from Doppler of multipath would be frequency-selective. 


	CATT
	Proposal 3.A.3: 
Support both use cases. 
Proposal 3.D
support

	Mod V26
	Minor editorial

	Intel
	Proposal 3.A.3 Regarding 1.3, not sure this is needed given the agreement 
we have for delay offset feedback. Regarding 2.3, not sure this is needed 
given agreement on phase offset use-cases.
Proposal 3.D Generally ok.
Proposal 3.E.1 We think better to discuss use case 3.4 before considering 
frequency selective case.

	Mod V29
	Included offline agreements 3.A.3, 3.D, 3.E.1




4. References 
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