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1. Introduction
The scope given in the Rel-18 NR Evolved MIMO WID pertaining to CSI enhancement is as follows:
	1. Study, and if justified, specify CSI reporting enhancement for high/medium UE velocities by exploiting time-domain correlation/Doppler-domain information to assist DL precoding, targeting FR1, as follows:
· Rel-16/17 Type-II codebook refinement, without modification to the spatial and frequency domain basis
· UE reporting of time-domain channel properties measured via CSI-RS for tracking
4. Study, and if justified, specify enhancements of CSI acquisition for Coherent-JT targeting FR1 and up to 4 TRPs, assuming ideal backhaul and synchronization as well as the same number of antenna ports across TRPs, as follows:
a. Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD and its associated CSI reporting, taking into account throughput-overhead trade-off



2. Summary of companies’ views 


	
Proposal 1.B.2: For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CSI calculation, the UE assumption on the transmitted PDSCH symbols across antenna ports extends the legacy CSI-RS port ordering as follows: (CSI-RS resource index 0, port index 0), (CSI-RS resource index 0, port index 1), …, (CSI-RS resource index 0, port index P-1), …, (CSI-RS resource index N-1, port index 0), (CSI-RS resource index N-1, port index 1), …, (CSI-RS resource index N-1, port index P-1)


Support/fine: Samsung, Ericsson, Lenovo/MotM, OPPO, NTT DOCOMO, AT&T, ZTE, MediaTek, Xiaomi, NEC, Fujitsu, Huawei/HiSi, Nokia/NSB, CMCC, Fraunhofer IIS/HHI, 

Not support: 


	
Conclusion 1.B.3: On the Type-II codebook refinement for CJT mTRP, there is no consensus in introducing other RRC-configured TRP selection restriction including configuring the value of N

FL Note: The conclusions are based on the fact/reality that there is no consensus hence the implication follows whether one can accept (cope with) reality (that no consensus means no support) or not.



	
[113] Agreement 
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation: OCPU = Y.N4 [+4] when P/SP-CSI-RS is configured for CMR, or  OCPU = Y.K  when AP-CSI-RS is configured for CMR
· Y≥1 is defined based on UE capabilities and determined by the UE, and can be different between P/SP-CSI-RS and AP-CSI-RS. 
· FFS: Whether the supported value(s) of Y can depend on codebook parameter values
· The legacy specification on CPU pools is fully reused
· When N4=1, OCPU =4
· OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR

FL Note: We need to finalize the bracketed text

Offline outcome x6081:
· Support/fine (remove “+4” and replace with cyan text): Qualcomm, MediaTek, vivo, Samsung, Ericsson, Nokia/NSB, Huawei/HiSi, ZTE, Apple, OPPO, Fujitsu, NEC, Xiaomi, Intel, Lenovo/MotM, Spreadtrum, LG, [CMCC]
· Not support:


	
Proposal 2.C.6: For the Rel-18 Type-II codebook refinement for high/medium velocities, the value of KP for P/SP-CSI-RS active resource counting is determined based on UE capability, where the candidate values are {1, 2, 4}.


Support/fine: ZTE, vivo, MediaTek, Samsung, Nokia/NSB, Ericsson, Huawei/HiSi, Qualcomm, Apple, Lenovo/MotM, OPPO, NTT DOCOMO, NEC, Fujitsu, CMCC, Fraunhofer IIS/HHI, Xiaomi (ok), 

Not support:


	
Proposal 3.B.4: For the Rel-18 TRS-based TDCP reporting, regarding the alphabet for the quantization of wideband normalized amplitude value, support only (Alt3) N=2Q where Q=4, s=½
· Note: This does not preclude an “invalid” autocorrelation value report

Support/fine: ZTE, Lenovo/MotM, vivo, NEC, MediaTek, Samsung, Huawei/HiSi, IDC, Fujitsu, Ericsson, NTT DOCOMO

Not support: [Xiaomi]


	
Proposal 3.C.2: For the Rel-18 TRS-based TDCP reporting, regarding the alphabet for the quantization of phase value, (Alt3) a given correlation phase value  is quantized to  based on the 4-bit (16-PSK) uniform quantization (full reuse of Rel-16 eType-II W2 phase quantization)


· Support/fine: Google, MediaTek, Lenovo/MotM, vivo, Huawei/HiSi, Fujitsu, LG, Xiaomi, NEC, CATT, Sony, Nokia/NSB, CMCC, IDC, ZTE (ok), MediaTek
· Not support: Samsung (only 8 common values – FL note: this proposal isn’t in accordance to previous agreement on Monday), 


	
Proposal 3.D.2: For the Rel-18 TRS-based TDCP reporting, regarding the value of parameter D, 
· Dbasic = 1 slot
· Confirm the working assumption on the support for D=6 
· [Confirm/revert] the working assumption on the support for D=10


Confirm 10?
· Yes: ZTE, Xiaomi, NEC, Samsung, Mavenir, Ericsson
· No (revert): MediaTek


	
Proposal 3.G: For the Rel-18 TRS-based TDCP reporting, for a configured value of Y and a set of configured delay values {D1, …, DY}, for the n-th delay Dn (n=1, …, Y), the respective TDCP calculation is defined as wideband normalized correlation between two TRS symbols separated by Dn symbols
· Send a LS to RAN4 to solicit their inputs on whether additional description/definition is needed, e.g. averaging across RX ports


	
Proposal 2.B.2: For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding CSI calculation and measurement, a same powerControlOffsetSS value is also assumed for all the K configured CSI-RS resources comprising the CMR

[For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding CSI calculation and measurement, there is no consensus on the following: a same powerControlOffsetSS value is also assumed for all the K configured CSI-RS resources comprising the CMR]


Support/fine: MediaTek, Samsung, Google, Lenovo/MotM, vivo, Ericsson, NEC, LG, OPPO, CATT, Qualcomm, CMCC, IDC, Fujitsu, Spreadtrum, Xiaomi, Apple, NTT DOCOMO, 

Not support: Huawei/HiSi, Nokia/NSB, ZTE


	
Proposal 3.A.1: For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation with KTRS configured resource sets, the UE can assume commonly configured powerControlOffsetSS value for all the KTRS configured resource sets

[For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation with KTRS configured resource sets, there is no consensus on the following: the UE can assume commonly configured powerControlOffsetSS value for all the KTRS configured resource sets]


Support/fine: MediaTek, Samsung, Google, Lenovo/MotM, vivo, Ericsson, NEC, LG, OPPO, CATT, Qualcomm, CMCC, IDC, Fujitsu, Spreadtrum, Xiaomi, Apple, NTT DOCOMO, 

Not support: Huawei/HiSi, Nokia/NSB, ZTE,


	
Proposal 3.A.2: For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, joint use of P and AP-TRS resource sets is supported for TDCP measurement and calculation is supported at least for Y=1 as a UE-optional feature
· FFS: If supported for Y>1 as well

[For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, there is no consensus on supporting the following: joint use of P and AP-TRS resource sets for TDCP measurement and calculation is supported at least for Y=1 as a UE-optional feature]


Proposal 3.A.2: Support for joint use of P and AP-TRS
· Support/fine: ZTE, vivo, CATT, Intel (at least for Y=1), Google, NEC, Samsung, Nokia/NSB (optional), Lenovo/MotM, Ericsson, LG, OPPO, Huawei/HiSi, CMCC, IDC, Fujitsu, Spreadtrum, Xiaomi, NTT DOCOMO, 
· Not support: Qualcomm, Apple, MediaTek


	
Proposal 3.A.3: For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, the UE shall assume the same antenna port for the CSI-RS resources in all the resource sets

[For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, there is no consensus on the following: the UE shall assume the same antenna port for the CSI-RS resources in all the resource sets]


Proposal 3.A.3: Same antenna port for CSI-RS resources in all the resource sets
· Support/fine: Spreadtrum, NEC, CATT, Google, Samsung, Google, vivo, Ericsson, LG, Qualcomm, CMCC, IDC, Fujitsu, Spreadtrum, Xiaomi, Apple, NTT DOCOMO, MediaTek
· Not support: Xiaomi, ZTE, Nokia/NSB 


	
Proposal 1.E.3: On the Type-II codebook refinement for CJT mTRP, for mode-1 and for only Rel-17 FeType-II based, the following additional restriction on the values (range of values) of  is RRC-configurable: 
· Basic feature:  for ,
· Optional feature: for , 
where  and  is determined/reported by UE with an indicator of  bits.
Note: if the restriction above is not configured, the range of  has the full range, i.e.,  for basic feature and for optional feature.


Support/fine: Samsung, NEC

Not support: Fraunhofer IIS/HHI


	
Proposal 2.C.5: For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’
· For AP CSI-RS: Z=Z’+14.(K–1).m
· Note: Z’ corresponds to the value of Rel-18 according to above 
· For P/SP CSI-RS: Z=Z’+w where w>0
· TBD: Value of w
· Note: Z’ corresponds to the value of Rel-18 according to above and serves as a lower bound for discussion purposes 
Note: Since this pertains Type-II, the relevant values are Z2/Z2’


Proposal 2.C.5’ (FL-revised LG version): 
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z
1. For N4=1: reuse legacy Z values
1. For N4>1, based on the two UE capabilities agreed for Z’: 
0. Capability 1: 
0. For AP CSI-RS: Z=legacy Z+14.(K–1).m 
0. For P/SP CSI-RS: Z= legacy Z+w where w>0 
0. TBD: Value of w1
0. Capability 2: 
0. For AP CSI-RS: Z= legacy Z+14.(K–1).m + r
0. For P/SP CSI-RS: Z= legacy Z+w+r 
0. Note: r corresponds to the agreed value for Z’ relaxation in previous agreement.
Note: Since this pertains Type-II, the relevant values are Z2/Z2’


[bookmark: _GoBack]Support/fine: ZTE, vivo, MediaTek, Samsung, Nokia/NSB, Ericsson, Qualcomm, Google, NEC, CATT, CMCC, Fujitsu, Spreadtrum, Xiaomi, Huawei/HiSi, Apple, NTT DOCOMO, Fraunhofer IIS/HHI, OPPO 

Not support: LG (the last 2 bullets should be legacy Z+r)





2.1 Issue 1: Type-II codebook refinement for CJT 

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

	1.2
	[112bis-e] Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CSI calculation and measurement, 
· … 
· Decide, in RAN1#113, whether an ordering of CSI-RS port indices (e.g. according to the CSI-RS resource ID in TS38.331) for CSI calculation needs to be specified or not


Proposal 1.B.2: For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CSI calculation, the UE assumption on the transmitted PDSCH symbols across antenna ports extends the legacy CSI-RS port ordering as follows: (CSI-RS resource index 0, port index 0), (CSI-RS resource index 0, port index 1), …, (CSI-RS resource index 0, port index P-1), …, (CSI-RS resource index N-1, port index 0), (CSI-RS resource index N-1, port index 1), …, (CSI-RS resource index N-1, port index P-1)



FL Note: In round 0, there might be some confusion among companies about what this implies. This benefits from (is easier to resolve with) some F2F discussion in offline session based on a concrete proposal


	Support/fine: Samsung, Ericsson, Lenovo/MotM, OPPO, NTT DOCOMO, AT&T, ZTE, MediaTek, Xiaomi, NEC, Fujitsu, Huawei/HiSi, Nokia/NSB, CMCC, Fraunhofer IIS/HHI, 

Not support: 



	
	[110bis-e] Agreement
On the Type-II codebook refinement for CJT mTRP, the selection of N CSI-RS resources is performed by UE and reported as a part of CSI report where N{1,…, NTRP} 
· N is the number of cooperating CSI-RS resources, while NTRP is the maximum number of cooperating CSI-RS resources configured by gNB via higher-layer ignalling
· The selection of N out of NTRP CSI-RS resources is reported via NTRP-bit bitmap in CSI part 1
· Note: The value of N is inferred from the selection
· A restricted configuration (gNB-configured via higher-layer signalling) where N=NTRP is supported
· NTRP-bit bitmap is not reported when the restriction is configured
· FFS: Whether other RRC-configured TRP selection restriction including configuring the value of N is supported
· This feature is UE optional 
Note: This agreement does not impact the decision on Ln being configured by gNB or selected by UE
Note: per WID and previous agreement, the candidate values for NTRP of are 1, 2, 3, and 4.
Note: only one transmission hypothesis is reported. UE is not mandated to calculate CSI for multiple transmission hypotheses.



Conclusion 1.B.3: On the Type-II codebook refinement for CJT mTRP, there is no consensus in introducing other RRC-configured TRP selection restriction including configuring the value of N


FL Note: This was discussed in RAN1#112bis-e but there was a request to postpone concluding on this after CPU discussion progresses further.
The conclusions are based on the fact/reality that there is no consensus hence the implication follows whether one can accept (cope with) reality (that no consensus means no support) or not.


From Tue offline (x6081)

Proposal 1.B.3: On the Type-II codebook refinement for CJT mTRP, when dynamic TRP (CSI-RS resource) selection is configured, only support the following additional TRP selection restriction that can be switched ON or OFF: 
· One of NTRP configured CSI-RS resources is always selected, in addition to (N-1) dynamically selected CSI-RS resource(s)
· When this restriction is switched ON, the always-selected CSI-RS resource is configured via RRC signalling
Summary: proposal 1.B.3
· Support/fine: Huawei/HiSi, NEC, ZTE, Google, Intel, CATT, Nokia/NSB, LG, Samsung, NTT DOCOMO, Spreadtrum
· Not support: vivo, Lenovo/MotM, Ericsson, OPPO, [CMCC], [AT&T], Fujitsu, Xiaomi, Apple, Fraunhofer IIS/HHI,



	1.5
	Proposal 1.E.3: On the Type-II codebook refinement for CJT mTRP, for mode-1 and for only Rel-17 FeType-II based, the following additional restriction on the values (range of values) of  is RRC-configurable: 
· Basic feature:  for ,
· Optional feature: for , 
where  and  is determined/reported by UE with an indicator of  bits.
Note: if the restriction above is not configured, the range of  has the full range, i.e.,  for basic feature and for optional feature.


FL Note: Per the agreement in RAN1#112bis-e, the full range of values is supported. This question pertains to an additional feature that allows RRC-configurable range/value-set restriction (similar to CBSR but facilitating indicator overhead reduction).

Question 1.5.3: On the Type-II codebook refinement for CJT mTRP, for mode-1, please share your view whether to introduce an additional (RRC configurable) restriction on the values (range of values) of . 
· If so,  indicator bit-width may be reduced accordingly 
Yes: NEC, Samsung
No: ZTE, Google, vivo, Intel, Ericsson, OPPO, Huawei/HiSi, CATT, NTT DOCOMO, CMCC, Nokia/NSB, Spreadtrum, Xiaomi, Qualcomm, Apple, Lenovo/MotM, AT&T

	Support/fine: Samsung, NEC

Not support: Fraunhofer IIS/HHI,



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

Table 2 Additional inputs: issue 1
	Company
	Input

	From round 0

	LG
	Question 1.2.2: 
Port index ordering should be specified. Otherwise, there is ambiguity on mapping between PDSCH antenna ports and precoding matrix for CJT when calculating CQI in following spec.

The PDSCH transmission scheme where the UE may assume that PDSCH transmission would be performed with up to 8 transmission layers as defined in Clause 7.3.1.4 of [4, TS 38.211]. For CQI calculation, the UE should assume that PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000,…, 3000+P-1], as given by
	


	where  is a vector of PDSCH symbols from the layer mapping defined in Clause 7.3.1.4 of [4, TS 38.211],  is the number of CSI-RS ports.
Question 1.2.3: 
Subset restriction is needed at least for NTRP =3 or 4. Without any restriction, there are too many transmission hypothesis e.g. if NTRP=4, there are 15 (=4+6+4+1) hypotheses. Even if we assume conservative CPU occupation for a hypothesis e.g. CJT with N CSIRS resources takes N CPU, the required number of CPU is 32 (=4*1+6*2+4*3+1*4) which is much larger than maximum CPU budget UE can report as legacy capability, which is 8. As a result, without any restriction, the feature of UE side TRP selection cannot be used if UE supports NTRP > 2.
@Ericsson: best TRPs can be changed dynamically depending on small scale fading. That is why we agreed to support UE side TRP selection. In addition, for UE side TRP selection when NTRP>2, too many CPUs are required so some restriction is necessary in that case as we explained above.
@Lenovo: Regarding the comment “Since a selection of 1 out of the NL number-of-beam combinations already implies a selection of N (out of NTRP) TRPs, the log(NL) indicator suffices.” We have different understanding, NL combinations are defined for given NTRP value, which is RRC configured, not for N. This is captured in yellow in the following agreement. For example, if NTRP=2, NL=4 then the four which is lighted in green in the following agreement are possible combinations. In this case, UE can still select one of { CSIRS resource 0, CSIRS resource 0, CSIRS resource (0,1) }. Therefore, selecting one of NL combination does not imply N TRP selection. 

Agreement
On the Type-II codebook refinement for CJT mTRP, for Rel-16-based refinement, support at least the following combinations of {Ln} for the higher-layer-configured value of NTRP (FFS by RAN1#112: whether the bracketed permutations are also supported):
· FFS by RAN1#112: whether other combinations can be supported
FFS (by RAN1#112bis-e): Whether/how the supported combinations of {n} for Rel-17-based refinement are derived from the supported combinations of {Ln} for Rel-16-based refinement 
FFS: Whether the total number of Ln is a UE capability

	[bookmark: _Hlk128062296]NTRP
	{Ln} combination

	[bookmark: _Hlk128062270]1
	{2}

	
	{4}

	
	{6} (analogous to legacy, only for total # ports =32, rank 1-2, R=1

	2
	{2,2}

	
	{2,4}, {4,2}

	
	{4,4}

	3
	{2,2,2}

	
	{2,2,4},{2,4,2},{4,2,2}

	
	{4,4,4}

	4
	{2,2,2,2}

	
	{2,2,2,4}

	
	{2,2,4,4} 

	
	{4,4,4,4}





	Huawei, HiSilicon
	Question 1.2.2
Similar to NCJT, CSI-RS resource index and port index within the CSI-RS resource is enough.

Question 1.2.3
We support that a subset of TRPs (the number of which is M) can be configured by gNB (e.g at least one serving TRP with M=1). As gNB has more information on scheduling, it’s beneficial to let gNB has flexibility on configuration, so that the channel information of some TRPs can always be fed back from UE. This restriction can also reduce the impact of CSI measuring error from UE. It can also help to reduce UE complexity for TRP selection since UE only need to select N-M TRPs out of NTRP-M TRPS. Besides, from network perspective, it can be guaranteed that the number of selected CSI-RS is not too small (e.g., always N=1 is reported) due to estimation error.


	Nokia/NSB
	Question 1.2.2
We don’t think it’s needed as the port ordering in the PMI representation and CQI calculation naturally follows the ordering of selected CSI-RS resources in the resource set and ports within each selected resource. We already used the expression ‘first of the N selected resources’ in a previous agreement, which implies an ordering of the N resources


	Huawei, HiSilicon
	For conclusion 1.B.3, we prefer to leave companies more time to discuss it. From our side, there are benefits to have a subset of TRPs (the number of which is K) configured by gNB (e.g at least one serving TRP with K=1): 
· It can reduce UE complexity for TRP selection since UE only need to select N-K TRPs out of NTRP-K TRPs, as illustrated by LG.
· It can guarantee that the serving TRP (or the best TRP) for single-TRP transmission can be always selected, it can avoid that UE may miss a TRP with good channel quality due to error in measuring the received power. Therefore, the performance of CJT can be guaranteed.
· It is an intermediate restriction between gNB-configured N=NTRP and fully TRP selection by UE, which can provide both gNB and UE flexibility and better utilize the information from gNB and UE.
[Mod: OK I will postpone to later round]


	Xiaomi
	Q 1.2.2:
We would like to clarify the meaning of ordering of CSI-RS port indices. Opt1 is port index #0,1,2….,31(for the 1st CSI-RS resource), then port index #0,1,2, ….,31(for the 2nd CSI-RS resource) ……. Opt2 is port index#01,2….,31(for the 1st CSI-RS resource), then port index #32,33,34, ….,63(for the 2nd CSI-RS resource) …….  
[Mod: This is a good start and will be discussion on Tue offline]


	Qualcomm
	Question 1.2.2: We are not so sure sure about what does yes or no really mean.
Probably an example (e.g. 2-TRP, each P ports) can illustrate more clearly:
Alt1: {0,1,…,P-1,P,P+1,…,2P-1}
Alt2: {#1:{0,1,…,P-1}; #2{0,1,…,P-1}}
In our view, Alt2 is enough to eliminate index ambiguity (not sure whether this is yes or no)
[Mod: This is a good start and will be discussion on Tue offline]


	Mod V0
	Please share your inputs on each of the issues and, if applicable, proposals in TABLE 1A.
· 1.B.2: Please check the above inputs for ROUND 0 for issues 1.2.2 and proposal 1.B.2
· 1.B.3: Please check the above inputs for ROUND 0 for issues 1.2.3 from the proponents of introducing additional restrictions


	Samsung
	Proposal 1.B.2: this is editorial, but we can be OK since it is the same in legacy Rel.15 MP ordering. 

Conclusion 1.B.3: OK

Conclusion 1.E.3: For Rel-16, we can be OK with no further (RRC configurable) restriction on the values of range . However, for Rel-17 based CJT, we still think RRC configurable restriction on the range is beneficial and technically more makes sense, since gNB can perform pre-processing to align delay difference across TRPs by exploiting the partial reciprocity. There is no need to use the whole range of N3 (or N3O3), which incurs excessive overhead especially when N3 is large. For example, when N3=36 with R=2, N=4, O3=4, the overhead is  bits. We would like to suggest to modify that the relevant proposal is for only Rel-17-based Type-II CJT, and ask companies’ view on it.
[Mod: As said repeatedly, it doesn’t matter whether you are OK or not since the conclusion is an automatic implication of the fact of no consensus. If you want to change this conclusion, please provide a concrete and specific proposal for other companies to look at. Your comment is way too generic to facilitate any useful discussion at this stage. If there is no concrete and specific proposal by tomorrow, this will NOT be discussed in this meeting and hence the next meeting as well.] 


	Apple
	Proposal 1.B.2: We are open to discuss. But we do not understand why it is related to CQI. If there is any relation, it is more related to PMI which may not have confusion at all. 
[Mod: The 214 y=Wx equation is used for CQI calculation but I agree this can be used for PMI. I replaced CQI with CSI]

Conclusion 1.B.3: Fine with it.

Conclusion 1.E.3: Fine with it.

	Lenovo
	Proposal 1.B.2: 
Support 

Conclusion 1.B.3/1.E.5:
Fine with the conclusion

	OPPO
	Proposal 1.B.2: We are fine with the proposal considering compatibility to Rel-15. 

Conclusion 1.B.3: support.

Conclusion 1.E.3: support.

	Mod V6
	Minor revision on 1.B.2 per Apple comment


	NTT DOCOMO
	Proposal 1.B.2: support.

Conclusion 1.B.3: support.

Conclusion 1.E.3: support.

	AT&T
	Proposal 1.B.2: support

Conclusion 1.B.3: Fine

Conclusion 1.E.3: Fine

	Ericsson
	Support Proposal 1.B.2.


	Mod V11
	Added proposal 1.B.3 (supporting only one additional restriction) as an alternative to conclusion 1.B.3

	ZTE
	Proposal 1.B.2: Support

Proposal 1.B.3: In our views, one of N_TRP is always selected may not handle the case, we concerned, that UE may only report one TRP under dynamically selected CSI-RS resource(s). Therefore, we prefer to have a clear limit of minimum number of CSI-RS resource(s) to be selected, like:

Proposal 1.B.3: On the Type-II codebook refinement for CJT mTRP, when dynamic TRP (CSI-RS resource) selection is configured, only support the following additional TRP selection restriction that can be switched ON or OFF: 
· Minimum number of dynamically selected CSI-RS resource(s)
· When this restriction is switched ON, the minimum number of dynamically selected CSI-S resource(s) (candidate value is {1, 2, 3}) via RRC signalling

	MediaTek
	Proposal 1.B.3: Support


	Qualcomm
	Proposal 1.B.2: Support
Proposal/conclusion 1.B.3: Neutral. The proposal conceptually makes sense to us, in a case that the one TRP configured as always-selected corresponds to serving cell

	Xiaomi
	Proposal 1.B.2: support
Conclusion 1.B.3: ok and we think restriction on UE behaviour is needed that UE can only select the supported number of TRPs for the configured {pv, b}. e.g., for some {pv, b}, single TRP is not supported. Then for these {pv, b}, UE is not expected select only one TRP.

	NEC
	Proposal 1.B.2: Fine.

Proposal 1.B.3: Support. Considering ZTE’s concern, we are also fine to configured value of N for dynamic TRP selection.

Conclusion 1.E.3: We also think Rel-17 based refinement can have much less range of  as network can measure the delay offsets across TRPs. We are fine with Samsung’s proposal. Can we check whether companies can accept following?
 Updated Proposal 1.E.3: On the Type-II codebook refinement based on Rel-17 port selection codebook for CJT mTRP, for mode-1, introducing an additional (RRC configurable) restriction on the range of values of , where the range of values is  for basic feature, and  for optional feature, .

	Huawei, HiSilicon
	For proposal 1.B.2, we support it.

For proposal 1.B.3, we support it as it can reduce UE complexity and also guarantee the TRP with good channel quality can always be selected.


	Fujitsu
	Proposal 1.B.2: 
Support

Question 1.2.3:
Support conclusion 1.B.3. Both the number of selected TRP and the subset of selected TRP should be based on UE measurement. 
For the new proposal 1.B.3, we still fail to see the necessity of addition restriction on one TRP. In that case, the accuracy on TRP pre-selection by gNB is questionable. Furthermore, there is no obvious reduction on feedback overhead and UE computational complexity actually, because UE still need to calculate CSI of each TRP.

	Mod V21
	No revision

	Samsung
	On issue 1.5, as FL mentioned, we provide the following specific proposal:

Proposal 1.E.3. On the Type-II codebook refinement for CJT mTRP, for mode-1 and for only Rel-17 FeType-II based, the following additional restriction on the values (range of values) of  is RRC-configurable: 
· Basic feature:  for ,
· Optional feature: for , 
where  and  is determined/reported by UE with an indicator of  bits.
Note: if the restriction above is not configured, the range of  has the full range, i.e.,  for basic feature and for optional feature.


During some offline discussion with other delegates, they pointed out that  can have a negative value, if the reference TRP is not properly indicated. To address this, we add that the reference TRP is determined/reported by UE.  



	CMCC
	Proposal 1.B.2: 
Support

Conclusion 1.B.3: 
Support

Conclusion 1.E.3: 
Support

	Mod V24
	Reflected outcome of offline discussion (x6081) in 1.B.2 and 1.B.3

Added proposal 1.E.3 from Samsung. Please provide your inputs.


	Fraunhofer IIS/HHI
	Proposal 1.B.2: Support
Conclusion 1.B.3: Support
Conclusion 1.E.3: Support 

	Mod V26
	No revision

	NEC
	Proposal 1.E.3: Support. For Rel-17 based refinement, we think it’s reasonable that there is no need whole range of values, as network can measure the delay offsets, just like what Rel-17 port selection codebook did.



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
	Proposal 2.B.2: For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding CSI calculation and measurement, a same powerControlOffsetSS value is also assumed for all the K configured CSI-RS resources comprising the CMR

	Proposal 2.B.2 
· Support/fine: vivo, MediaTek, Samsung, Lenovo/MotM, Google, CATT, IDC, Fujitsu, Spreadtrum, Qualcomm, Apple, OPPO, NTT DOCOMO, NEC, CMCC
· Not support: ZTE, Huawei/HiSi, Nokia/NSB


	[bookmark: _Hlk127656417]2.3
	[113] Agreement 
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation: OCPU = Y.N4 [+4] when P/SP-CSI-RS is configured for CMR, or  OCPU = Y.K  when AP-CSI-RS is configured for CMR
· Y≥1 is defined based on UE capabilities and determined by the UE, and can be different between P/SP-CSI-RS and AP-CSI-RS. 
· FFS: Whether the supported value(s) of Y can depend on codebook parameter values
· The legacy specification on CPU pools is fully reused
· When N4=1, OCPU =4
· OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR

FL Note: We need to finalize the bracketed text

Offline outcome x6081:
· Support/fine (remove “+4” and replace with cyan text): Qualcomm, MediaTek, vivo, Samsung, Ericsson, Nokia/NSB, Huawei/HiSi, ZTE, Apple, OPPO, Fujitsu, NEC, Xiaomi, Intel, Lenovo/MotM, Spreadtrum, LG, [CMCC]
· Not support:


	
	Proposal 2.C.5: For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’
· For AP CSI-RS: Z=Z’+14.(K–1).m
· Note: Z’ corresponds to the value of Rel-18 according to above 
· For P/SP CSI-RS: Z=Z’+w where w>0
· TBD: Value of w
· Note: Z’ corresponds to the value of Rel-18 according to above and serves as a lower bound for discussion purposes 
Note: Since this pertains Type-II, the relevant values are Z2/Z2’


Proposal 2.C.5’: 
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z
1. For N4=1: reuse legacy Z values
1. For N4>1, based on the two UE capabilities agreed for Z’: 
0. Capability 1: 
0. For AP CSI-RS: Z=legacy Z+14.(K–1).m 
0. For P/SP CSI-RS: Z= legacy Z+w where w>0 
0. TBD: Value of w1
0. Capability 2: 
0. For AP CSI-RS: Z= legacy Z+14.(K–1).m + r
0. For P/SP CSI-RS: Z= legacy Z+w+r 
0. Note: r corresponds to the agreed value for Z’ relaxation in previous agreement.
Note: Since this pertains Type-II, the relevant values are Z2/Z2’



	Support/fine: ZTE, vivo, MediaTek, Samsung, Nokia/NSB, Ericsson, Qualcomm, Google, NEC, CATT, CMCC, Fujitsu, Spreadtrum, Xiaomi, Huawei/HiSi, Apple, NTT DOCOMO, Fraunhofer IIS/HHI, OPPO 

Not support: LG (the last 2 bullets should be legacy Z+r), 

	
	Proposal 2.C.6: For the Rel-18 Type-II codebook refinement for high/medium velocities, the value of KP for P/SP-CSI-RS active resource counting is determined based on UE capability, where the candidate values are {1, 2, 4}.


	Support/fine: ZTE, vivo, MediaTek, Samsung, Nokia/NSB, Ericsson, Huawei/HiSi, Qualcomm, Apple, Lenovo/MotM, OPPO, NTT DOCOMO, NEC, Fujitsu, CMCC, Fraunhofer IIS/HHI, Xiaomi (ok), 

Not support: 

	
	
	



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

Table 4 Additional inputs: issue 2
	Company
	Input

	From ROUND 0

	ZTE
	Proposal 2.B.2: Not support. Clearly, powerControlOffsetSS is just used for DL path/coupling loss calculation and not relevant to CSI determination which is based on received signal power and noise/interference power, rather than actual transmitting power of CSI-RS. We do not think that having the same value or not will impacts on CSI determination for Doppler CSI.


	Vivo
	Proposal 2.B.2
We support proposal 2.B.2. The assumed Tx power of the multiple CSI-RS resources can be different, which is determined by the power offset between CSI-RS and SSB, i.e., powerControlOffsetSS. UE generally needs to make sure CSI prediction is performed assuming same Tx power for CSI-RS, otherwise the prediction performance is unpredictable/unreliable.
Based on the following section 5.2.2.3.1 for UE CSI reporting in 214, UE CSI processing based on CSI-RS needs to consider the configured value for powerControlOffsetSS. Further, the specification does not say anything about powerControlOffsetSS is only used for path loss calculation in power control. Hence this configuration is a valid configuration for CSI reporting. Besides, for TRS, the current spec has captured that same powercontrolOffsetSS is maintained for the resources in the TRS set.
	The UE can be configured with one or more NZP CSI-RS resource set configuration(s) as indicated by the higher layer parameters CSI-ResourceConfig, and NZP-CSI-RS-ResourceSet. Each NZP CSI-RS resource set consists of K≥1 NZP CSI-RS resource(s).
The following parameters for which the UE shall assume non-zero transmission power for CSI-RS resource are configured via the higher layer parameter NZP-CSI-RS-Resource, CSI-ResourceConfig and NZP-CSI-RS-ResourceSet for each CSI-RS resource configuration:
…
-	powerControlOffsetSS: which is the assumed ratio of NZP CSI-RS EPRE to SS/PBCH block EPRE. 


With different powerControlOffsetSS values, UE may have different implementation algorithms to align the Tx power of CSI-RS resources for prediction, which will impact the power of the predicted channel, and the CQI as well.


	LG
	Proposal 2.C.2:
For relaxation of Z value, it should be something like “legacy Z value + r”, instead of “Z’+r” because we consider how much time is more needed on the top of legacy Z value. So, we suggest to start discussion with Z=Z+r for AP and P/SP CSIRS, respectively. Also, we suggest to use different notation to avoid confusion e.g. Z’=Z’+r1 and Z=Z+r2.

	Vivo
	Proposal 2.B.2
To Nokia’s comments:
Please see our comments in a previous row in this table. Section section 5.2.2.3.1 for UE CSI reporting in 214 has listed powerControlOffsetSS as a parameter which is to be considered in CSI-RS measurement. Hence UE CSI processing needs to consider powerControlOffsetSS.
To Huawei’s comments:
We gave a simple example in our contribution R1-2304465 to explain the issue when powerControlOffsetSS is different for different resources. In general, if powerControlOffsetSS is different, UE may use different implementation choices to align the Tx power of multiple resources, or even choose not to deal with the Tx power difference, for predicting future channel. These different implementation choices will impact the final power and even precoder of the predicted channel, and the detailed UE implementation is unknown to gNB. Hence this will at least cause different interpretations between gNB and UE on the power assumption for reported CQI. To assume a same powerControlOffsetSS among all the resources will address this ambiguity issue. Further, such assumption of same powerControlOffsetSS only impacts CSI reporting, and it won’t impact other use cases such as UE power control.


	Qualcomm
	Proposal 2.C.1: In our understanding, complexity does not differ regarding whether it is P-CSI-RS, or AP
Issue is only about signaling on number of CSI-RS resources, while K is clear for AP, single-resource counting is “unfair” for P.
Value 4 for P is borrowed from K={4,8,12} for AP (minimum K).
In our view, OCPU can be counted small when N4 is small e.g. N4=1 – but UE may still measure multiple CSI-RS occasions (e.g. 4 taken from minimum K)
Besides, we have no issue with removing “+1” for AP


	Mod V0
	Please share your inputs on each of the issues and, if applicable, proposals in TABLE 3A
· Please check previous inputs from ROUND 0

	Samsung
	Issue 2.3: +4 is needed for N4=1 case

P2.B.2, 2.C.5, 2.C.6: support


	Apple
	Proposal 2.B.2: We are fine.

Issue 2.3: We are fine to keep +4.

Proposal 2.C.5: In general, we are fine. However, the note seems to have problem. The first note talks about P/SP in () which is not relevant. The second note, Z’ is also applicable for P/SP CSI-RS in Clause 5.2.2.5 in TS38.214 for the definition of CSI reference resource. 
[Mod: Thanks, fixed]
Proposal 2.C.6: We are fine.


	Lenovo
	Proposal 2.B.2: 
Support 

Proposal 2.C.6:
Support

	OPPO
	Proposal 2.B.2: We agree that the CSI-RS resources should be assumed with the same Tx power.  Couldn’t we capture this directly?

Issue 2.3: We are fine to keep +4 based on companies’ clarification.

Proposal 2.C.5: We also think Z/Z’ is applicable for P/SP CSI-RS in current spec. as below in 38.214:
-	when periodic or semi-persistent CSI-RS/CSI-IM or SSB is used for channel/interference measurements, the UE is not expected to measure channel/interference on the CSI-RS/CSI-IM/SSB whose last OFDM symbol is received up to Z’ symbols before transmission time of the first OFDM symbol of the aperiodic CSI reporting.

Proposal 2.C.6: Fine.


	Mod V6
	Typo correction for 2.C.5


	Mod V11
	No revision

	NTT DOCOMO
	Support Proposal 2.B.2, Proposal 2.C.5,  Proposal 2.C.6:

	Qualcomm
	Proposal 2.C.5: The updated version seems create some confusion: “since Z’ is not applicable for AP CSI-RS” – but Z’ does apply to AP
Editorial suggestion:
	Proposal 2.C.5: For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’
· For AP CSI-RS: Z=Z’+14.(K–1).m
· Note: Z’ corresponds to the value of Rel-18 according to above and serves as a lower bound for discussion purposes (since Z’ is not applicable for AP CSI-RS)
· For P/SP CSI-RS: …



Just no need to mention it under this bullet for AP

	Xiaomi
	Issue 2.3:
We prefer to remove the bracket of +4 and a note is provided to clarify that the value is the minimum the number of aperiodic CSI-RS. When N4=1, the value of K is equal to 1. i.e., OCPU=5.

Proposal 2.C.6:
We are not clear why the candidate value is {1,2,4}. Are these values are equal to N4?  We think the values of Kp should associate with the value of K which is the number of aperiodic CSI-RS resource. So, the candidate values are {4,8,12}.

	NEC
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 2.B.2: Support.

Issue 2.3: For small value of N4 (e.g. N4=1), +4 may be needed. While for larger value of N4, Y*N4 is large enough, which is sufficient for CPU number, do we still need +4 for large value of N4? 
  If the intention of +4 is mainly for small value of N4, but not for large value of N4, then it’s better to clarify it in the proposal, for example, +4 only for N4 =1 or different values of Y for different values of N4.

Proposal 2.C.5/2.C.6: Support.

	Fujitsu
	Issue 2.3: 
We are fine to keep +4
Proposal 2.C.6: 
OK

	Mod V21
	Revision 2.c.5 per inputs from Qualcomm


	CMCC
	Proposal 2.B.2:
OK

Issue 2.3:
Fine with keeping “+4”.

Proposal 2.C.5/2.C.6: 
Support.

	Mod V24
	Reflected outcome of Tue offline (x6081) in issue 2.3


	Fraunhofer IIS/HHI
	Proposal 2.C.5: Support
Proposal 2.C.6: Support 

	Mod V26
	No revision



2.3 Issue 3: TRS-based reporting of time-domain channel properties (TDCP)

Table 5A Summary: issue 3 
	#
	Issue
	Companies’ views

	3.1
	Proposal 3.A.1: For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation with KTRS configured resource sets, the UE can assume commonly configured powerControlOffsetSS value for all the KTRS configured resource sets

FL Note: This was proposed in RAN1#112bis-e but didn’t get discussed 

	Support/fine: MediaTek, Samsung, Google, Lenovo/MotM, vivo, Ericsson, NEC, LG, OPPO, CATT, Qualcomm, CMCC, IDC, Fujitsu, Spreadtrum, Xiaomi, Apple, NTT DOCOMO, 

Not support: Huawei/HiSi, Nokia/NSB, ZTE,

	
	[112bis-e] Agreement 
For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, at least the following restrictions are supported:
· …
· If the joint use of P and AP-TRS resource sets is supported for TDCP measurement and calculation, when one of the KTRS configured resource sets is aperiodic, the UE can assume that the aperiodic resource set is configured with QCL-Type-A and, if applicable, Type-D source with the resources of the one of the (KTRS – 1) periodic TRS resource sets 
· Note: Following the legacy specification, no more than 1 of the KTRS resource sets is aperiodic 
· TBD (RAN1#113): whether the joint use of P and AP-TRS resource sets is supported for TDCP measurement and calculation or not 
· [bookmark: _Hlk133320860]FFS: whether the UE shall assume the same antenna port for the CSI-RS resources in all the resource sets 


Proposal 3.A.2: For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, joint use of P and AP-TRS resource sets is supported for TDCP measurement and calculation is supported at least for Y=1 as a UE-optional feature
· FFS: If supported for Y>1 as well

Proposal 3.A.3: For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, the UE shall assume the same antenna port for the CSI-RS resources in all the resource sets


	Proposal 3.A.2: Support for joint use of P and AP-TRS
· Support/fine: ZTE, vivo, CATT, Intel (at least for Y=1), Google, NEC, Samsung, Nokia/NSB (optional), Lenovo/MotM, Ericsson, LG, OPPO, Huawei/HiSi, CMCC, IDC, Fujitsu, Spreadtrum, Xiaomi, NTT DOCOMO, 
· Not support: Qualcomm, Apple, MediaTek


Proposal 3.A.3: Same antenna port for CSI-RS resources in all the resource sets
· Support/fine: Spreadtrum, NEC, CATT, Google, Samsung, Google, vivo, Ericsson, LG, Qualcomm, CMCC, IDC, Fujitsu, Spreadtrum, Xiaomi, Apple, NTT DOCOMO, MediaTek
· Not support: Xiaomi, ZTE, Nokia/NSB 


	[bookmark: _Hlk134710039]3.2
	[113] Agreement 
For the Rel-18 TRS-based TDCP reporting, regarding the quantization of wideband normalized amplitude value, further down-select (by RAN1#113) from the following candidates:
· Alt1: N=2Q-1 where Q=5, s=1/3  
· Alt3: N=2Q where Q=4, s=½
FFS: Whether further overhead reduction is needed for Y>1


Proposal 3.B.4: For the Rel-18 TRS-based TDCP reporting, regarding the alphabet for the quantization of wideband normalized amplitude value, support only (Alt3) N=2Q where Q=4, s=½
· Note: This does not preclude an “invalid” autocorrelation value report

FL Note: Having observed the presented throughput results, its quite clear there is marginal performance difference between Alt1 and Alt3 for at least 3 use cases, yet Alt3 requires 1 fewer bit per delay.

Summary 
· Alt1 Q=5 s=1/3: Ericsson, Xiaomi, Nokia/NSB, MediaTek, CATT, Mavenir, Qualcomm, CMCC 
· Alt3 Q=4 s=1/2: ZTE, Lenovo/MotM, vivo, NEC, MediaTek, Samsung, Huawei/HiSi, IDC, Fujitsu 
Italic: with TP results

OK to support both Alt1 and Alt3?
· Yes:
· No (concern): MediaTek, Samsung, LG, Huawei/HiSi, Nokia/NSB

	Proposal 3.B.4:
· Support/fine: ZTE, Lenovo/MotM, vivo, NEC, MediaTek, Samsung, Huawei/HiSi, IDC, Fujitsu, Ericsson, NTT DOCOMO
· Not support: [Xiaomi]

	
	[113] Agreement 
For the Rel-18 TRS-based TDCP reporting, regarding the quantization of wideband normalized amplitude value, further down-select (by RAN1#113) from the following candidates:
· Alt1: N=2Q-1 where Q=5, s=1/3  
· Alt3: N=2Q where Q=4, s=½
FFS: Whether further overhead reduction is needed for Y>1

Question 3.2.5: For the Rel-18 TRS-based TDCP reporting, regarding the quantization of wideband normalized amplitude value, please share your view whether further overhead reduction for Y>1 should be supported for the 2nd, …, Y-th delay using the following 3-bit differential encoding relative to the 1st delay:
· 1st (smallest) delay (), Q bits for 
· For delays (),  bits for  relative to previous delay:  and  
N and s follow the alternative (Alt1 or 3) selected for the 1st delay value.


	Need for differential encoding for Y>1:
· Yes: Samsung
· No: vivo, Huawei/HiSi

	3.3
	[113] Agreement 
For the Rel-18 TRS-based TDCP reporting, regarding the quantization of phase value, further down-select (by RAN1#113) only one from the following candidates (where  denotes delay):
· Alt3. A given correlation phase value  is quantized to  based on the 4-bit (16-PSK) uniform quantization (full reuse of Rel-16 eType-II W2 phase quantization)
· Alt5. A given correlation phase value  is quantized to  based on the following size-16 alphabet: 
FFS: Whether further overhead reduction is needed for Y>1


Proposal 3.C.2: For the Rel-18 TRS-based TDCP reporting, regarding the alphabet for the quantization of phase value, (Alt3) a given correlation phase value  is quantized to  based on the 4-bit (16-PSK) uniform quantization (full reuse of Rel-16 eType-II W2 phase quantization)
 

FL Note: Alt3 represents the majority view. Two sets of throughput results (ZTE and Nokia) point to different preferences.
 
Summary
Alt3 uniform: Google, MediaTek, Lenovo/MotM, vivo, Huawei/HiSi, Fujitsu, LG, Xiaomi, NEC, CATT, Sony, Nokia/NSB, CMCC, IDC

Alt5 exponential: ZTE, Ericsson, Samsung, Mavenir 

	Proposal 3.C.2:
· Support/fine: Google, MediaTek, Lenovo/MotM, vivo, Huawei/HiSi, Fujitsu, LG, Xiaomi, NEC, CATT, Sony, Nokia/NSB, CMCC, IDC, ZTE (ok), MediaTek
· Not support: Samsung (only 8 common values – FL note: this proposal isn’t in accordance to previous agreement on Monday), 


	
	[113] Agreement 
For the Rel-18 TRS-based TDCP reporting, regarding the quantization of phase value, further down-select (by RAN1#113) from the following candidates (where  denotes delay):
· Alt3. A given correlation phase value  is quantized to  based on the 4-bit (16-PSK) uniform quantization (full reuse of Rel-16 eType-II W2 phase quantization)
· Alt5. A given correlation phase value  is quantized to  based on the following size-16 alphabet: 
FFS: Whether further overhead reduction is needed for Y>1

Question 3.3.3: For the Rel-18 TRS-based TDCP reporting, regarding the quantization of phase value, please share your view whether further overhead reduction for Y>1 should be supported for the 2nd, …, Y-th delay using differential encoding relative to the 1st delay


	Need for differential encoding for Y>1:
· Yes: Samsung
· No: vivo, Huawei/HiSi

	3.4
	[112bis-e] Agreement 
For the Rel-18 TRS-based TDCP reporting, 
· Support the following D (delay) values: 4 symbols, 1 slot, 2 slots, 3 slots, 4 slots, 5 slots
· Working assumption: Support the following D (delay) values in a separate UE Feature Group: 6 slots, 10 slots
FFS: The value of Dbasic
FFS: Applicability of each D value candidate for different SCS values and/or other parameters (e.g. Y, quantization)


Proposal 3.D.2: For the Rel-18 TRS-based TDCP reporting, regarding the value of parameter D, 
· Dbasic = 1 slot
· Confirm the working assumption on the support for D=6 
· [Confirm/revert the working assumption on the support for D=10] 


FL Note: Summary
Confirm 6?
· Yes: ZTE, Xiaomi, NEC, Samsung, Ericsson
· No (revert): 

Confirm 10?
· Yes: ZTE, Xiaomi, NEC, Samsung, Mavenir, Ericsson
· No (revert): MediaTek

Dbasic:
· 5 slots: Mavenir
· 2 slots: IDC, Intel, NEC, Ericsson
· 1 slot: IDC, Huawei/HiSi, MediaTek, vivo, Ericsson (ok if D=6 and 10 are confirmed), Fujitsu, Apple 
· 4 symbols: MediaTek

Offline outcome x6081: first two bullets are agreeable, 3rd bullet needs discussion


	3.6
	Proposal 3.F: For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured
· OCPU=(Y+1).X where X≥1 is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X can depend on the value of D, and whether phase reporting is switched ON
· Reuse legacy Z/Z’ values, implying Z/Z’ = Z1/Z1’ if Y=1, Z/Z’ = Z2/Z2’ otherwise
· [Reuse legacy definition and resource counting mechanism for active resources]


Support/fine: Samsung, Ericsson, ZTE (w/o 3rd bullet), MediaTek (only with +1), NEC, Fujitsu
Not support:

FL Note: Summary
· OCPU=Y.X: ZTE, Ericsson, Google, Samsung
· OCPU=(Y+1).X: MediaTek
· OCPU=1: Intel
· Legacy Z/Z’: Qualcomm, ZTE, Google, Ericsson, Samsung 



	3.7
	Proposal 3.G: For the Rel-18 TRS-based TDCP reporting, for a configured value of Y and a set of configured delay values {D1, …, DY}, for the n-th delay Dn (n=1, …, Y), the respective TDCP calculation is defined as wideband normalized correlation between two TRS symbols separated by Dn symbols
· Send a LS to RAN4 to solicit their inputs on whether additional description/definition is needed, e.g. averaging across RX ports

	Proposal 3.G:
· Support/fine: vivo, Ericsson, Nokia/NSB, MediaTek
· Not support: 




Table 5B TDCP: summary of observation from simulation (LLS/SLS, throughput results only)
	Company
	LLS/SLS results
	
	

	
	Metric
	Use case
	Parameter
	Observation

	Issue 3.2 (amplitude quantization)


	ZTE
	LLS: Avg. UPT vs speed
	SRS periodicity
	Y=1
D=2,6,10
	Regarding amplitude quantization on TDCP, LLS evaluation results show that:
· Alt1 with s = ¼ and s = 1/3 can work well for all delays, but it is a little bit redundant (especially considering that there are too many quantization points around 1);
· Alt2 and Alt4 cannot provide sufficient quantization granularity around multiple thresholds, hence cannot balance the performance across different speeds;
· Alt3 with s = ½ shows similar performance as Alt1 with s = ¼ and s = 1/3, but save one bit.

	MediaTek
	LLS: UPT vs speed
Quantization MSE vs speed
	T1-T2 switch
	Y=1
D=2

	Alt1 vs Alt2 vs Alt3
Figure 1 shows that 5-bit quantization with s = 1/3 and s= ¼ both can successfully adapt to the changing channel environment, while s = 1/5 fails to adapt. The reason is that the threshold which dictates the switching point between the two codebooks lies outside the range of  quantization levels determined by s and N.
Figure 2, on the other hand, shows that all options fail to adapt when  and .
Finally, Figure 3 show that when , only  can adapt to the changing channel environment and select the optimal codebook, while  fails to adapt.

	Ericsson
	LLS: UPT vs speed

	T1-T2 switch and CSI periodicity

FL note: CSI periodicity use case is NOT according to previous agreement and hence will not carry equal weight, if any, for decision making
	Y=1
D=1,2,3,4,5,6,8
CSI period: 10,20
	We show the impact of the range requirements coming from the thresholds in Table 1 as based on our simulations of CSI Type I – Type II switching as well as for switching between 10slot and 20slot CSI periodicity. The only schemes that fulfill all range requirements are
· Alt 1 with s=1/3
· Alt 3 with s=2/3
· Alt 3 with s=4/3

we show instead the combined impact of all evaluated combinations of use-cases and correlation lags, i.e. from the use-cases of switching between CSI Type I and CSI Type II based on 1, 2, 3, 4, 5, 6 and 10 slot correlation delay as well as switching between CSI periodicity of 10 slots and 20 slots based on 2 and 5 slots correlation delays. The only quantization schemes supporting all use-cases and correlation lags are
· Alt 4 with N=12 and s=4/5
· Alt 4A with N=12 and s=4/5

We see that higher granularity (i.e., smaller s) generally gives better performance. For 1 slot and 2 slots the quantization loss for s=2/3 and s=4/3 is roughly 4Mbps and the quantization loss for s=1/2 is roughly 2Mbps while the quantization loss for s=1/4 and s=1/3 is less than 1Mbps. For 5 slots correlation delay the quantization losses are a bit smaller (roughly half as big as for 1 slot and 2 slots) but the pattern is the same

The optimal threshold in Figure 11 is ~0.9942. From the figure we can see that to ensure that the loss is smaller than 1Mbps compared to the optimal threshold, the threshold needs to be larger than 0.9934 and smaller than 0.995.
0.9934 < Threshold < 0.995

From Figure 12 we see that the quota of the standard deviation of the autocorrelation estimate to one minus the autocorrelation for high SNR, is roughly constant and roughly equal to 0.4. 

	Nokia/NSB
	LLS: UPT vs speed

	T1-T2 switch
	Y=1
D=1,2,3,4,5,6,10
	[bookmark: _Ref135036391]Fine tuning the quantisation levels by configuring the quantisation parameters  and  and using a small bitwidth of  bits (Alt 4 and 4a) appears to achieve similar performance as using a fixed quantizer with larger bitwidth of  or 5 bits (Alt 1 and 3).

We then tested Alt 1 and 3 by using a fixed value of the quantisation step . Results are reported in Figure 9 to Figure 15. Compared to Alt 1 with s=1/4 and Alt 3 with s=1/2, Alt 1 with s=1/3 showed better performance for the delay of 1 slot and similar performance for all other delay values.

	Issue 3.3 (phase quantization)


	ZTE
	LLS: Avg. UPT vs speed
	SRS periodicity
	Y=4,7
D=5,10
	Regarding phase quantization of TDCP, LLS evaluation results show that
· Alt5 outperforms Alt3 with higher DL throughput;
· For Alt5, s = 1 is superior to s = ½;
For Alt5, Q = 4 is redundant and shows no benefits over Q = 3.

	Nokia/NSB
	LLS: UPT vs speed
	T1-T2 switch
	Y=2,4,7
D=6,10

	Legacy 4-bit uninform phase quantisation of Alt 3 achieves same or better performance than logarithmic quantisation of Alt 5, under Type-I/Type-II switching use-case.

	Issue 3.4 (Y, D)


	ZTE
	LLS: Avg. UPT vs speed
	SRS periodicity
	Y=4,7
D=5,10
	Furthermore, a larger D can also increase the frequency resolution and improve the performance in both use cases. From the LLS results in Figure 3, D = 10 slots performs better than D = 5 slots. Besides, through our evaluation (including previous evaluations), the SCS is set as 30kHz, then 5 slots @ 30 kHz SCS is equivalent to 10 slots @ 15kHz SCS. Based on above, D = 10 slots should be supported for TDCP report.

From the LLS results in Figures 6~9,
· Y = 7 performs better than Y= 4;
· D = 10 slots performs better than D = 5 slots.

	Ericsson
	LLS: UPT vs speed
	T1-T2 switch
	D=1,2,3,4,5,6
D=1,2,3,4,5,6,8,10,12

	Generally at all SNRs we see that 1 slot and 2 slot delay result in bad switching performance.
At medium SNR (Figure 2) and high SNR (Figure 1) we see that the performance for 3 to 6 slot delay is similar.
At low SNR (Figure 3 and Figure 4) we see that 6 slots, or equivalently 6*14=84 symbols, gives the best performance.

For case with TRS colliding with PDSCH, a delay of 84 symbols gives the best performance at low SNRs.

For case with TRS colliding with PDSCH, a delay of 36 symbols gives good performance at medium to high SNRs.

For case with TRS colliding with TRS, a delay of 140 symbols is needed for good switching performance.

	Ericsson
	LLS: UPT vs speed
	T1-T2 switch
	
	In Figure 17  , we show the performance of time correlation based switching between CSI Type I and CSI type II for 20MHz bandwidth without averaging over time and with averaging over ten consecutive measurement occasions. In Figure 17  we show the performance of time correlation based switching between CSI Type I and CSI type II for 100MHz bandwidth for small correlation delays, without averaging over time and with averaging over ten consecutive measurement occasions. In both cases we see that there is a significant improvement in performance when averaging over time is done.




Table 6 Additional inputs: issue 3
	Company
	Input

	Mod V0
	Please share your inputs on each of the issues and, if applicable, proposals in TABLE 5A

	ZTE
	Proposal 3.B.1: Regarding amplitude quantization of TDCP, we prefer Alt3 with s=1/2. We evaluated Alt1(s=1/3) and Alt3(s=1/2) via LLS in the use case of SRS periodicity determination. It is shown that Alt1 and Alt3 have similar performance, but Alt3 saves 1 bit as a benefit. Moreover, one main difference between the two alternatives is that Alt1 sets more quantization grids around 1 than Alt3. However, when the estimate of channel correlation is disturbed by noise, there would exist a basis in the estimated result, i.e., , where  is the basis and it is positively related to noise level. Although this basis can be reduced via noise suppression methods, it cannot be completely removed, especially in practical implementation. Therefore, considering the basis, the threshold(s) in both use cases may NOT be set very close to 1. Then the quantization values which are very close to 1 would be useless. Therefore, although Alt1 uses one more bit, the increased quantization values may be wasted.

Proposal 3.C.1: Regarding phase quantization of TDCP, we prefer Alt5, i.e., exponential quantization. Considering frequency compensation is implemented at UE side, the final phases are concentrated around either 0 or 2pi. Based on this point, Alt5 can provide higher phase quantization accuracy over Alt3. We evaluated the performance of Alt3 and Alt5 via LLS in the use case of SRS determination. The results show that Alt5 outperforms Alt3 with higher DL throughput. Furthermore, we also compared the performance of uniform phase quantization (generalization of Alt3) and exponential phase quantization (Alt5) with aligned quantization bits. It is also shown that exponential phase quantization is superior to uniform phase quantization.

Issue 3.D.2/3: Please review our evaluation results for D=6/10 slot cases in our contribution. Per comprehensive evaluation, D=6/10 in all cases can work well. Since the TDCP motivation is to assist the determination of SRS periodicity/Type-I/II switching rather than identifying exact Doppler shift (which may be compensated by UE as well), we suggest to confirm the working assumption.


	Qualcomm
	Proposal 3.A.2: Strongly oppose.
We don’t know why do we even want to invent such a new thing – not in legacy, not in Rel-18 Type-II-Doppler
P and AP CSI-RS basically are based on totally different time reference:
· P based on system frame: Static and “absolute” time
· AP based on DCI slot + triggering offset
Let’s say a pair of TDCP RSs A and B are configured as delay e.g. 5 slots, and A is P, B is AP – so B should always be expected at a fixed 5 slots from static A? This also gives limitation to where DCI can be sent


	ZTE
	Proposal 3.A.1: Thank you so much for further clarification. It is clear for now. But, sorry to say, due to the same reason raised by Nokia and Huawei, we can NOT support that.

Proposal 3.A.3: Not support. We share the same views with Xiaomi and Nokia. One further input: from spec perspective, ‘antenna port’ is defined as follows from the perspective of channel inference, rather than physical port of gNB side. 
· Regarding NEC’s comment, in our views, same port assumption for TRS in a set seems reasonable due to only spanning one or two slots (very-high-channel-correlation, like DMRS-bundling). On other hands, when reviewing AP-TRS case, only same QCL assumption between AP-TRS and P-TRS is specified, rather than sharing the same antenna point. 
	An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. 




	Samsung
	Proposal 3.B.1: 
· Support Alt3. 
· Regarding the FFS, we provide SLS results in our updated Tdoc R1-2306009 in which we compare the amplitude/phase quantization alternatives and independent/differential reporting for Y=5, delay = 2,4,6,8,10 slots, and UE speed = 3,5,10kmph; results are copied below. Based on these results, we can observe that there is no performance difference between independent and differential reporting schemes; differential reporting saves ( bits. We therefore propose to refine the wording as follows.
Proposal 3.B.1: For the Rel-18 TRS-based TDCP reporting, regarding the quantization of wideband normalized amplitude value, further down-select (by RAN1#113) from the following candidates:
· Alt1: N=2Q-1 where Q=5, s=1/3  
· Alt3: N=2Q where Q=4, s=½
FFS: Whether further overhead reduction is needed for Y>1
· : index  and 
· ,  where 
· 
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	Xiaomi
	Proposal 3.A.1
Support the proposal.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]It has supported that powerControlOffsetSS is same to all resources in a TRS resource set, i.e., KTRS=1.  This assumption should be extended to KTRS=1 for accurate TDCP measurement and calculation. 

Proposal 3.A.2
Support the proposal.
In current specification, P+AP TRS resource configuration have been supported. P+AP TRS resources configuration is more flexible than P+P TRS resources configuration. In addition, P+AP TRS resources configuration can save the overhead of TRS resource compared with P+P TRS resources configuration. 

Proposal 3.A.3
Do not support.
It has agree that “ No further spec enhancement on TRS is supported “ in last meeting. If the same antenna port for the CSI-RS resources in all the resource set is assumed. In our view, this assumption will violet the agreement.
In addition, it has agreed that UE can assume that all the resource sets share a same QCL-Type-A/C and, if applicable, Type-D source, and all All the TRS resources in the configured resource set(s) share the same RE locations. Such restriction is enough for accurate TDCP measurement and calculation. So, it is not necessary to provide more restrictions.

	Mod V0
	Please share your inputs on each of the issues and, if applicable, proposals in TABLE 5A
· Please check the above inputs from Round 0

	Samsung
	P 3.B.4: support, we provided simulation results in our updated Tdoc (R1-2306009), and we also observe that Alt3 is better considering Y>1 values, and different use cases, and UE speeds.

Q 3.2.5: as mentioned previously (copied above), based on our results (new SLS results in R1-2306009), we observe that there is no difference in performance between independent and differential reporting (based on a simple scheme ). The reason is that the auto-correlation profile is monotonic for the delay values we are discussing.
Note that for the 1st delay, which is the most important, we use the full Q-bit amplitude codebook, and for the additional Y-1 delay values, which are lower priority, the differential is sufficient (no performance) and saves overhead. We therefore propose the following:

For Y>1
· : index  and 
· ,  where , 

[Mod: Please provide a concrete and specific proposal for other companies to look at. Your description on differential is way too generic to facilitate any useful discussion at this stage. If there is no concrete and specific proposal by tomorrow, this will NOT be discussed in this meeting and hence the next meeting as well.] 

P. 3.C.2: we still prefer Alt5. Please note that Alt3 and Alt5 are not completely disjoint, there are 8 values in common. Can we at least support these 8 values (shown in yellow)? 

	Alt3
	Alt5

	0
	0

	0.3927
	0.0245

	0.7854
	0.0491

	1.1781
	0.0982

	1.5708
	0.1963

	1.9635
	0.3927

	2.3562
	0.7854

	2.7489
	1.5708

	3.1416
	3.1416

	3.5343
	4.7124

	3.927
	5.4978

	4.3197
	5.8905

	4.7124
	6.0868

	5.1051
	6.185

	5.4978
	6.2341

	5.8905
	6.2586



P 3.D.2: we are OK to confirm both WAs. No strong view on Dbasic.

P3.F: support

	vivo
	Question 3.2.5
We support independent encoding on the amplitudes of Y delays.

Question 3.3.3
We support independent encoding on the phases of Y delays.

Proposal 3.G
We have Y delay values {D_1, D_2, …, D_Y}, so the value range of n should be n=1, …, Y. The set {D_1, D_2, …, D_Y} also needs to be configured to UE as we agreed that the delay value needs to be explicitly configured.

For the time-domain correlation calculation, we don’t think the n-th delay has to be produced from the 1st and (n+1)-th TRS resource sets, which seems implying the number of lags is the number of resource sets plus 1. It is not needed as one resource set can already provide 1 slot lag or lag values related to TRS periodicities. Hence we suggest to make the wording more accurate by the following.

For the Rel-18 TRS-based TDCP reporting, for a configured value of Y and a set of configured delay values {D_1, …, D_Y}, for the n-th delay D_n (n=1, …, Y), the respective TDCP calculation is defined as the time-domain correlation between two TRS symbols with time delay D_n in between.

	Mod V6
	Revised 3.G per vivo comment


	Samsung
	Q 3.2.5: The differential scheme is as follows:
· 1st (smallest) delay (), Q bits for 
· For delays (),  bits for  relative to previous delay:  and  
N and s follow the alternative (Alt1 or 3) selected for the 1st delay value.


	Ericsson
	We are ok to support Proposal 3.B.4.

On proposal 3.D.2, we can accept Dbasic of 1 slot as long as WA on both delay values of 6 slots and 10 slots are agreed.

Support Proposal 3.F


On Proposal 3.G, we have the following comment:

In TDCP agreements, we have agreed to use normalized wideband time-domain correlation.  

Agreement
For aiding gNB determination of codebook switching and SRS periodicity with the Rel-18 TRS -based TDCP reporting, support reporting quantized wideband normalized amplitude/phase of the time-domain correlation profile with Y≥1 delay(s) as follows:
· Basic feature: Y=1 with delay≤ Dbasic symbols, only wideband quantized normalized amplitude is reported
· FFS: Candidate values for delay
· Optional feature: Y=1 with delay>Dbasic symbols and Y≥1, wideband quantized normalized amplitude and phase for each delay are reported 
· For Y>1, the phase can be configured to be absent for all the Y delays
· TBD: Whether the value of Y is configurable or following the delays from the configured TRS resource
· TBD: Candidate value(s) for Y>1
· FFS: Value of Dbasic

So, it would be good to capture in the definition that TDCP is wideband and normalized with respect to wideband time-domain correlation at delay zero.  Suggest the following revisions to capture the wideband and the normalization aspects.
For the Rel-18 TRS-based TDCP reporting, for a configured value of Y and a set of configured delay values {D_1, …, D_Y}, for the n-th delay D_n (n=1, …, Y), the respective TDCP calculation is defined as linear average of the time-domain correlation between two TRS symbols with time delay D_n in between divided by the linear average of the time-domain correlation over a delay value of zero.


	Mod V11
	Revised 3.G per Ericsson input

	ZTE
	Proposal 3.B.4:
Support the proposal. 

Proposal 3.C.2: 
Support the proposal for progress, although we observe clear performance benefits of having exponential quantization for phase. 

Proposal 3.D.2: 
Support to confirm D = 6 and D = 10. We prefer Dbasic = 2 slot, but open to others if the WA is confirmed.

Proposal 3.F: 
Regarding OCPU, we can accept OCPU = (Y+1).X and OCPU = Y.X.
Regarding Z/Z’, we support to reuse legacy Z/Z’, i.e., Z/Z’=Z2/Z2’.
Regarding active resource, we think this issue should be FFS. The measurement of TDCP is different from that of legacy CSI. It may require to use multiple TRS occasions before the triggering DCI to do the measurement. Therefore, the number of active resources may need to be further studied and may be confirmed by next meeting.

Proposal 3.G: 
Regarding “timeRestrictionForChannelMeasurements”, we have the following description in clause 5.2.1.4.3 in [TS 38.214].
	If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "notConfigured", the UE shall derive the channel measurements for computing L1-RSRP value reported in uplink slot n based on only the SS/PBCH or 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 L1-RSRP reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of SS/PBCH or NZP CSI-RS (defined in [4, TS 38.211]), associated with the CSI resource setting. 



To our understanding, timeRestrictionForChannelMeasurements actually restrict whether only to use the most recent, no later than the CSI reference resource, occasion of RS to calculate the CSI. For TDCP report, if timeRestrictionForChannelMeasurements is set to “configured”, it means the UE should not apply time-domain averaging operation in TDCP calculation. If timeRestrictionForChannelMeasurements is set to “notConfigured”, it means UE can decide whether to apply time-domain averaging operation in TDCP calculation. Accordingly, we believe it is necessary to configure “timeRestrictionForChannelMeasurements” for TDCP report.

In short, we suggest to remove ‘linear average of’, and then add the following bullet:
· timeRestrictionForChannelMeasurements can be configured for TRS used for TDCP measurement, i.e., analogue to L1-RSRP measurement. 


	NTT DOCOMO
	Support 3.A.1, 3.A.2, 3.A.3 and 3.B.4. 

	Ericsson
	Regarding ZTE comments on Proposal 3.G

According to current spec 38.214, timeRestrictionForChannelMeasurements is not configured for TRS (please see spec text below):


“A UE does not expect to be configured with a CSI-ReportConfig that is linked to a CSI-ResourceConfig containing an NZP-CSI-RS-ResourceSet configured with trs-Info and with the CSI-ReportConfig configured with the higher layer parameter timeRestrictionForChannelMeasurements set to 'configured'.”


So we don’t agree with configuring timeRestrictionForChannelMeasurements for TRS in case of TDCP.  Also, the linear average that we suggested is intented to capture wideband.  We see similar terminology used in L1-RSRP measurement.  May be this needs some F2F discussion. 



	MediaTek
	Proposal 3.G: We don’t see why this agreement is needed, how auto correlation operation is performed should be left to the UE. The SPEC should not mandate how UE implementation, similar way that we don’t define how UE should service PMI, CQI , etc.

Proposal 3.F : UE processing should be scaled with number of TRS burst, as Y indicated the lag, which is number of TRS bursts+1, we strongly believe the CPU should be function of Y+1


Proposal 3.D.2: We strongly believe Dbasic value should not be larger  than 1 slot, so we propose to remove the 2 slot option.
Regarding D value we don’t see the strong need to specifying large value such at 10. For TDCP UE will need to buffer the TRS tones for up to D slots in order to compute autocorrelation, there are no other features/operations in NR which require the UE to buffer tones for such a long duration, hence, we believe D=10 should be removed. As a compromise we are ok with keeping D=6.

Proposal 3.C.2, Proposal 3.A.3, Proposal 3.A.1: Support

Proposal 3.A.2:Not support, we don’t think mix of different time domain behavior RS should be supported. This will be a complete change in how UE needs to handle TRS/CRI-RS, as in the legacy such mix of time domain behavior is not allowed.





	Qualcomm
	Proposal 3.B.4: Alt3 does not have a quantization value (like value 0 in Alt1) that is straight-forward to be interpreted as “invalid” report – which in our view is useful, since sometimes pair of TDCP RSs for a certain delay can be unavailable (due to TDD conflict, DRX etc.).
Therefore, we’d like to add one note:
· This does not preclude an “invalid” autocorrelation value report
Proposal 3.G: Seems the text is describing the “arithmetic averaging” (as named by Ericsson, and agreed in R1-2210523): , which, in our view,  is not robust to AGC.
· If this need to be specified so accurately, we think “geometric averaging” at least should not be precluded:  
· Otherwise, we tend to think it is also OK to go with @MeadiaTek’s methodology: Just leave it as implementation common sense

	Xiaomi
	Proposal 3.B.4:
Not supported. 
Alt 3 does not include the zero after quantization. The amplitude may be close to zero for large delay. There may be larger quantization error if zero is included.

	NEC
	Proposal 3.A.1/3.A.2/3.A.3: Support.

Proposal 3.B.4/3.C.2: Support. 

Proposal 3.F: For CPU, we are fine with OCPU = Y.X.  For Z/Z’, we think the value should depend on the value of Y. For large value of Y, we are fine to reuse Z/Z’ = Z2/Z2’, while at least for Y=1, we think Z1/Z1’ should be sufficient.
Updated Proposal 3.F: For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured
· OCPU=(Y[+1]).X where X≥1 is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X can depend on the value of D, and whether phase reporting is switched ON
· Reuse legacy Z/Z’ values
· Z/Z’ = Z1/Z1’ if Y=1, Z/Z’ = Z2/Z2’ otherwise
· Reuse legacy definition and resource counting mechanism for active resources


	Huawei, HiSilicon
	Question 3.2.5, for non-uniform quantization, we prefer independent encoding.

For proposal 3.C.2, is it a typo to include N, Q, s in the proposal?

Question 3.3.3, we prefer independent encoding.

For proposal 3.D.2, we support Dbasic=1 slot, and we are fine to confirm the working assumptions.


	Fujitsu
	Proposal 3.D.2: 
For D, we support to confirm for both 6 and 10. 
For Dbasic, we prefer 1 slot for stronger time correlation.
Proposal 3.F: 
Support.

	Mod V21
	Revisions per inputs

	Mod V24
	Reflected offline outcome x6081 in 3.D.2

	Mod V26
	Revised 3.F per offline inputs from several companies (UE vendors) who have concern on “linear average” as it is a UE algorithm issue
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