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1. Introduction
This contribution summarizes the discussion during the Tuesday offline session

2.1 [bookmark: _GoBack]Issue 1: Type-II codebook refinement for CJT 

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

	1.1
	Proposal 1.A.2: On the Type-II codebook refinement for CJT mTRP, regarding the SD basis selection, a parameter Lmax is gNB-configured via higher-layer (RRC) signaling such that 
· The selected values of {L1, ..., LN} are reported in CSI part 1 using a joint indicator where the codepoints comprise all the possible supported combinations of candidate values, for a given  and .
· Following the legacy design, the SD basis selection for the n-th (n=1,...,N) selected CSI-RS resource is indicated in CSI part 2 using a combinatorial indicator selected from a set of comprising  codepoints.
· The supported candidate values for each of the Ln parameters include the legacy candidate values, i.e. {2,4,6}
· FFS (by RAN1#112, as a part of Parameter Combination issue): Whether all possible combinations of (L1, ..., LN) values (hence candidate values of Ltot) are supported for a given value of Lmax
· FFS (by RAN1#112, as a part of Parameter Combination issue): Whether the supported combinations of candidate values for (L1, ..., LN) are gNB-configured via higher-layer (RRC) signaling 
· Following the legacy design, for all the selected N CSI-RS resources, the SD basis oversampling group for each CSI-RS resource is indicated in CSI part 2 using an indicator selected from a set of comprising O1O2 codepoints.

Support/fine: Ericsson, NEC (FFS detail), DOCOMO, ZTE (2nd pref as long as clear), vivo, MediaTek, AT&T, Intel, OPPO, [Samsung?], CATT, Xiaomi (2nd pref), Huawei/HiSi

Concern:

VS

Proposal 1.A.3: On the Type-II codebook refinement for CJT mTRP, regarding the SD basis selection, each of the {Ln, n=1, ..., N} is gNB-configured via higher-layer (RRC) signaling.
· The supported candidate values for each of the Ln parameters include the legacy candidate values, i.e. {2,4,6}
· FFS (by RAN1#112, as a part of Parameter Combination issue): Whether all possible combinations of (L1, ..., LN) values are supported 
· Following the legacy design, for all the selected N CSI-RS resources, the SD basis oversampling group for each CSI-RS resource is indicated in CSI part 2 using an indicator comprising O1O2 codepoints.

Support/fine: LG, MediaTek (1st), Xiaomi, ZTE, IDC, Spreadtrum, CMCC, Samsung, Fraunhofer IIS/HHI, Nokia/NSB, Lenovo, DOCOMO (2nd)

Concern: 



FL Note: Key consideration Alt1 vs Alt4
· Opportunistic NZC bitmap overhead saving (can be large) vs. additional PMI overhead for {Ln} signalling (relatively small) 
· Some companies show performance gain from dynamic {Ln} selection (Huawei, Ericsson, Qualcomm) while other show marginal difference in performance (ZTE, Nokia, MediaTek)
· Alt1 has minimum spec impact, unlike Alt4 (significantly more spec impact) 
· If Alt4 is selected, since the proponents argue that the additional PMI overhead for{Ln} signalling is relatively small, there is no technical warrant for over-optimizing the detailed design 
· Opt1 from R1-2212101 (Qualcomm) is proposed since it’s a simple reuse of the legacy SD basis selection indicator and incurs minimum additional overhead (only Ltot in CSI part 1)
· 
Alt1 (14): LG, MediaTek (1st), Xiaomi, ZTE, IDC, Spreadtrum, CMCC, Samsung, Fraunhofer IIS/HHI, Nokia/NSB, Lenovo, DOCOMO (2nd)

Alt4 (15): AT&T, DOCOMO (1st), Qualcomm, OPPO, Huawei/HiSi, vivo, Intel, Sony, Apple, Ericsson, MediaTek (2nd), Google, NEC, CATT




Table 1B Type II CJT: summary of observation from SLS
	Company
	SLS results

	
	Issue #
	Metric
	Observation

	Huawei/HiSi
	1.1
	Mean UPT vs overhead, 5% UPT vs overhead
	- The  by UE reporting has about 2~3% gain at mean UPT and 2~9% gain at 5% UPT compared with  by gNB configuration.
-  determination by UE reporting(Alt2 and Alt4) can outperform the  determination by gNB configuration (Alt1 and Alt3) because UE has better knowledge of channel properties than gNB does.


	ZTE
	1.1 
	Avg UPT vs overhead, 5% UPT vs overhead
	The performance of Alt 1 and Alt 2 is similar. Little gain is achieved using Alt1 compared with Alt 2 because the power offset of TRPs does not change frequently and larger L is associated to strong TRP, then the accurate of CSI of weak CJT TRP is low.

	Nokia
	1.1
	SE
	Regarding  determination scheme, in simulations we do not observe any appreciable gain of Alt 4 over Alt1 for the 700MHz Outdoor1 scenario and for the mean throughput in the 2GHz Outdoor2A scenario, whereas we observe about 4.9% gain in cell-edge throughput for the 2GHz Outdoor2A scenario.

	Ericsson
	1.1
	UPT gain
	[bookmark: _Toc118704181]Alt.2 with UE selection of number of beams per TRP provides 3-14% UPT gain than Alt.1 with number of beams configured by gNB.

	MediaTek
	1.1
	Avg UPT gain 
	From the results, we observe that the performance does not monotonously increase with the total number of beams as in a single TRP case. Although there is a 1~2 % improvement from  to , the intermediate values of  can give a better performance. This means that reporting less beams than the gNB configured total beams can potentially offer a better performance-overhead tradeoff. Further, the fact that a particular combination of beams for the same  achieves the best performance justifies the need for a candidate value set for  in Alt 2 and Alt 4.

	Qualcomm
	1.1
	Avg UPT gain, 5% UPT gain
	5.5% to 24% UPT gain is observed by UE-determined Ln based on a gNB-configured Ltot, over the alternative that all Ln configured by gNB and with the same Ltot (and thus almost-same report overhead).




2.2 Issue 2: Type-II codebook refinement for high/medium UE velocities (with time/Doppler-domain compression)

Table 3A Summary: issue 2
	#
	Issue
	Companies’ views

	2.2
	[111] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, 
· For PMI, DD unit duration of d (in slots) is the duration associated with each of the N4 W2 matrices (combining coefficients before DD compression at the UE, or after DD de-compression at the gNB). 
· TBD (by RAN1#111): The time instance and/or PMI(s) in which a CQI is associated with, given the CSI reporting window WCSI (in slots), and the number of CQI(s) X included in a CSI report 


Proposal 2.B.3: For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the time instance and/or PMI(s) in which a CQI is associated with, given the CSI reporting window WCSI (in slots), assuming 1 CQI in one sub-band and one CSI reporting instance, down-select (by RAN1#112) one from the following alternatives:
· Alt1. The CQI is associated with the entire duration of the CSI reporting window and all the N4 W2 matrices 
· Alt2A. The CQI is associated with the first/earliest slot of the CSI reporting window and the first/earliest of the N4 W2 matrices 
· Alt2B.  The CQI is associated with the first/earliest d slots of the CSI reporting window and the first/earliest one of the N4 W2 matrices
Note: The N4 W2 matrices represent the combining coefficients before DD compression at the UE, or after DD de-compression at the gNB


Proposal 2.B.4: For the Rel-18 Type-II codebook refinement for high/medium velocities, decide by RAN1#112 whether including X>1 CQIs in one sub-band and one CSI reporting instance are supported
· If supported, also decide the value(s) of X and the time instance and/or PMI(s) in which a CQI is associated with, given the CSI reporting window WCSI (in slots)


FL Assessment: Alt2 will introduce guaranteed large mismatch between CQI and PMI, intentionally violating the CQI calculation procedure used since Rel-8 LTE, i.e. CQI is calculated conditioned on PMI associated with the same duration. The gain from predicted PMI using Doppler codebook will most likely disappear since the NW doesn’t regard the CQI report with measurable fidelity for MCS determination (which ultimately reflects the system TP) associated with WCSI.
If the concern on Alt1 is the wide CSI reporting window to guarantee, e.g. 10% BLER, the support for multiple CQIs (X>1) will alleviate this so-called “burden”.




	Proposal 2.B.3:
· Support/fine:  Ericsson, Huawei/HiSi, Nokia/NSB, Samsung, ZTE, LG, Qualcomm, CATT, vivo, MediaTek, NEC  
· Not support:


Proposal 2.B.3 early temperature check:
· Alt1: Samsung, Ericsson, Nokia/NSB Huawei/HiSi, Apple, Qualcomm (2nd pref, only if X=1)
· Alt2A: LG, Qualcomm, ZTE, CATT, Qualcomm (1st pref), MediaTek, NEC
· Alt2B: Qualcomm (1st pref), Spreadtrum, MediaTek, NEC 


	2.3.5
	Proposal 2.C.5: For the Type-II codebook refinement for high/medium velocities, regarding the parameter d (in slots), 
· Support at least the following candidate value:  
· If the configured CMR is P or SP-CSI-RS, this candidate value is the periodicity of the CSI-RS,
· If the configured CMR is AP-CSI-RS, this candidate value is the configured value of m parameter
· FFS: Whether in the above two cases, the number of slots between the last CSI-RS occasion no later than the legacy reference resource and the starting of WCSI window shall be integer multiples of d slots.
· [In addition, support d=1]
· FFS: Whether additional candidate value(s) of d are supported, e.g. d<m, d>m, 
If more than one candidate values of d are supported, the value of d is gNB-configured via higher-layer (RRC) signalling 

Support/fine: MediaTek, Xiaomi, vivo, Fraunhofer IIS/HHI, Apple, NEC, Samsung (support 1 too), Lenovo (no p<m), Google, Spreadtrum, Nokia/NSB, OPPO, Qualcomm, CMCC, Intel, IDC, Huawei/HiSi (support 1 too), CATT, [Ericsson], [ZTE]. [LG] 

Concern:

Question: For ZTE, LG, Ericsson, please propose some possible changes to resolve your concern and see if it is agreeable to other companies (note that the above proposal is supported by super-majority)




Table 3B Type II Doppler: summary of observation from SLS
	Company
	SLS results

	
	Issue #
	Metric
	Observation

	CATT
	2.6
	UPT
	· 2 CQIs in a CSI report have limited performance gain compared with 1 CQIs. 
· More than 2 CQIs in a CSI report have no performance gain compared with 2 CQIs

	OPPO
	2.6
	UPT
	· First of all, CQI prediction in time domain reporting can be beneficial for system, some gain is observed in our result. In our view, X = 1 and X > 1 can be support

	Samsung
	2.6
	UPT vs overhead
	· 2 CQIs can achieve better UPT vs overhead trade-off than one CQI (up to 2% gain in avg. UPT gain)
· The order of the overall UPT vs overhead trend is 2 CQIs > 4 CQIs ~ per slot CQI > 1 CQI

	Ericsson
	2.6
	UPT vs mean overhead
	· there are clear reductions (5% to 25%) of the gains compared to Rel-16 when R_CQI=N_4, especially for the cell-edge users at high RU and for longer CSI feedback periodicity T_F. However, R_CQI=2 has almost the same performance as R_CQI=1, with the benefit of reducing the CQI overhead feedback by a factor of 2 – a good trade-off for this scenario compared to only reporting a single CQI

	Summary: 
· 
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