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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’ proposals and views 

Proposals for online session:

	Proposal: For the Rel-18 TRS-based TDCP reporting, add the following in TS 38.215 on TDCP description: “For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported TDCP amplitude value shall not be lower than and no higher than the corresponding TDCP amplitude of any of the individual the minimum and no higher than the maximum measured values across the receiver branches.”
· Note: This is based on RAN4 LS R1-2308807

FL assessment: Agreed per Tue offline session


	Proposal: For the Rel-18 Type-II codebook refinement for CJT mTRP, amend, in TS 38.214 section 5.2.2.5.1b, as follows:
- a UE can assume that the PDSCH signals for  layers transmitted on the  antenna ports of CSI-RS resource   would have the same ratio of EPRE to CSI-RS EPRE for all CSI-RS resources j with j=1,…,N, equal to the powerControlOffset of the respective CSI-RS resource.

Support/fine: Qualcomm (esp. NP), Samsung, MediaTek, Google, Nokia/NSB, NTT DOCOMO, Ericsson, ZTE, vivo, Huawei/HiSi, OPPO, Ruijie

Not support: 

FL assessment: Agreed per Tue offline session


	Proposal: For the Type-II codebook refinement for high/medium velocities, regarding CPU allocation, remove Y=2/3 (previously agreed) and add the support for OCPU=8 for K=12 for AP-CSIRS

Support/fine: LG, Apple, Huawei/HiSi, Qualcomm, Nokia/NSB, vivo, Ericsson, ZTE, Google, OPPO, NTT DOCOMO, H3C

Not support:

FL assessment: Agreed per Tue offline session





2.1 Issue 1: Type-II codebook refinement for CJT 

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

	1.5
	Proposal: For the Rel-18 Type-II codebook refinement for CJT mTRP, amend, in TS 38.214 section 5.2.2.5.1b, as follows:
- a UE can assume that the PDSCH signals for  layers transmitted on the  antenna ports of CSI-RS resource   would have the same ratio of EPRE to CSI-RS EPRE for all CSI-RS resources j with j=1,…,N, equal to the powerControlOffset of the respective CSI-RS resource.

FL assessment: For this round we start from an alternative TP from Nokia/NSB.
This TP seems to have achieved the same functionality as the one currently captured in the spec (i.e. UE can assume all N resources are configured with the same powerControlOffset, hence PDSCH to CSI-RS EPRE, value). Perhaps one subtle (IMO minor) difference is that whether a single powerControlOffset value or NTRP powerControlOffset values (where the UE can assume the NTRP values to be common) – which is RRC optimization.

	Support/fine: Qualcomm (esp. NP), Samsung, MediaTek, Google, Nokia/NSB, NTT DOCOMO, Ericsson, ZTE, vivo, Huawei/HiSi, OPPO, Ruijie

Not support: 


	
	
	



Table 2 Additional inputs: issue 1
	Company
	Input

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

	NTT DOCOMO
	For Issue 1.5, after discussing with QC, we’re okay to make spec clearer. We have removed us from ‘Not support’.

For Issue 1.8, thanks Eko for taking it into account.
We’d like to explain our intention more.
In current spec., the QCL assumption for CSI-IM is defined as follows. It is not clear whether the QCL assumption on CSI-IM (below) also applies to CSI-IM configured for CJT CSI since ‘resource-wise QCLed’ in existing spec. implies the case of one-to-one mapping between CSI-RS for channel measurement and CSI-IM for interference measurement, while for CJT CSI there is only one CSI-IM resource for interference measurement but up to 4 CSI-RS resources for channel measurement to be configured. So it may be better to clarify the QCL assumption for the case of one CSI-IM but more than one CMRs.

(TS 38.214) The UE may assume that the NZP CSI-RS resource(s) for channel measurement and the CSI-IM resource(s) for interference measurement configured for one CSI reporting are resource-wise QCLed with respect to ‘typeD’. When NZP CSI-RS resource(s) is used for interference measurement, the UE may assume that the NZP CSI-RS resource for channel measurement and the CSI- IM resource or NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to ‘typeD’.
 

	Ericsson
	On Issue 1.5, in the current TP provided by Nokia, ‘transmitted on the P antenna ports of CSI-RS resource j’.  We wonder how to interpret this change?  Does this change mean that PDSCH signals for  layers transmitted on the NP antenna ports as proposed by Qualcomm earlier?

On Issue 1.8, the CJT CSI feature is limited to FR1 according to the WID.  So, we are not sure if there is a need to clarify “QCLed with respect to ‘typeD’” as proposed in the TP.


	Nokia/NSB
	On issue 1.5
The reason for removing the reference to the P ports is to avoid any misunderstanding that only the fraction of PDSCH power transmitted on the P ports of a CSI-RS resource should be considered in the PDSCH EPRE. The reference to the CSI-RS resource ports to determine the PDSCH power was used in legacy (Rel17 NCJT) to determine which PDSCH ports (layers) to include in the EPRE, however, for CJT, this is not needed because all layers are transmitted on all ports.

On issue 1.8
We think this is not needed. The legacy specs look sufficient.

	OPPO
	We could be fine with current version.

	Mod V6
	Proposal 1.5 was agreed offline [R1-2310390]


	NTT DOCOMO2
	Thanks E///’s comment and we see that for FR1, QCL-Type D is not needed. Then we’re fine with no revision.

[Mod: Thanks for the resolution. I’ll remove 1.8 then]. 

	Ruijie
	Fine with the offline agreed version. 

	Mod V10
	1.8 resolved and removed

	Mod V13
	No revision



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

Table 3 Summary: issue 2
	#
	Issue
	Companies’ views

	2.1
	Proposal: For the Type-II codebook refinement for high/medium velocities, in case of TDD, if there is no valid downlink slot for each of the slot(s) where the CQI in the predicted CSI is associated with as defined in TS 38.214 section 5.2.1.4.2, CSI reporting is omitted for the serving cell in uplink slot n’.

FL assessment: This proposal seems technically sound. While this can be left to NW implementation (considered an invalid configuration), it may be difficult to avoid this case for TDD. 

	Proposal:
- Support/fine: vivo (or send LS to RAN4), Samsung, LG, NTT DOCOMO (open)
- Not support: Apple, Lenovo/MotM, Qualcomm, ZTE, Nokia/NSB, Intel, Xiaomi, CATT, Google, Fujitsu, OPPO, Spreadtrum, Huawei/HiSi, Fraunhofer IIS/HHI, CMCC


	[bookmark: _Hlk127656417]2.4
	Proposal: For the Type-II codebook refinement for high/medium velocities, regarding CPU allocation, remove Y=2/3 (previously agreed) and add the support for OCPU=8 for K=12 for AP-CSIRS


FL assessment: This proposal seems technically sound and valid. It is to ensure that OCPU>=4. 
· For P/SP-CSI-RS, this is according to the previous agreement in RAN1#113. 
· For AP-CSI-RS, Y>=1 was agreed in RAN1#113 but as Qualcomm pointed out, we included Y=2/3 in RAN1#114 (which violated the previous agreement and could cause OCPU<4). Another way to reconcile the contradictory agreements in 113 and 114 is to remove Y=2/3.

[Alt1: amend, in TS 38.214 section 5.2.1.6, the OCPU equations for both AP- and P/SP-CSI-RS resource sets by adding max(ceil(…),4) operation]

[Alt2: remove Y=2/3 (previously agreed) and add the support for OCPU=8 for K=12 for AP-CSIRS] 

[Alt3: remove Y=2/3 (previously agreed) for P/SP/AP-CSI-RS]

Alt1: 
· Support/fine: Qualcomm, Apple, Samsung, NTT DOCOMO, Xiaomi, vivo, Google, Fujitsu, OPPO (with ceiling), Spreadtrum, Fraunhofer IIS/HHI, Ruijie
· Concern: LG, Huawei/HiSi

Alt2: 
· Support/fine: LG, Apple, Huawei/HiSi, Qualcomm, Nokia/NSB, vivo, Ericsson, ZTE, Google, OPPO, NTT DOCOMO, H3C
· Concern: 

Alt3 is not a valid alternative since it would undo the support of K=12

[113] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation: OCPU = Y.N4 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

[114] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation, the candidate values of Y are {2/3, 1, 2, 3}

	Support/fine: LG, Apple, Huawei/HiSi, Qualcomm, Nokia/NSB, vivo, Ericsson, ZTE, Google, OPPO, NTT DOCOMO, H3C

Not support: 

	
	
	




Table 4 Additional inputs: issue 2
	Company
	Input

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

@Samsung: please check LG’s response below

	LG2
	Issue 2.4: @Samsung: Samsung’s concern on Alt 2 is not clear to us. Alt 2 is to remove Y=2/3 so that all Y values >=1. And if Y =2/3 is removed, K=12 cannot be supported because OCPU for K=12 is larger than maximum number of simultaneous CSI, which is 8 according to current specification.  That is why Alt 2 adds OCPU =8 for K=12.


	Nokia/NSB
	On issue 2.4

Preference for Alt 3

	OPPO
	We think Alt2 could be a good compromise to ensure Y>=1 for other values. 

	Mod V6
	Proposal 2.4 was agreed offline (R1-2310390)


	Mod V10
	2.1: Please check arguments from vivo vs Huawei below 

	Vivo
	2.1
The intention is not to defining new CSI reference resources. The motivation is just to make sure CQI report in a predicted CSI works and testable by RAN4. Our understanding is RAN4 needs the slot associated with CQI to be a valid DL slot so that the performance can be tested. This is not about to predict interference for a predicated slot, but to make sure RAN4 can test the performance for the CQI of the predicted slot. This is the reason why in legacy CSI, CSI reference resource needs to be in a valid DL slot, and legacy CSI only have CQI defined for CSI reference resource. But in a predicated CSI, CQI is associated with future slot(s), and the definition of CSI reference resource is not changed, so we need to make sure the future slot associated with CQI is valid DL slot. Note that the definition of valid DL slot only depends on RRC configuration parameters, so there is no issue for UE to determine whether a future slot is valid DL slot or not.

If it is not agreeable to companies in RAN1 now, we suggest to send an LS to RAN4 to inquire there views on whether it is needed to ensure the slot(s) associated with CQI to be valid DL slot for RAN4 test.


	Huawei, HiSilicon
	Issue 2.1: If the slots associated with CQI are not valid downlink slots, the CQI feedback is still helpful for slots after or before to the slots. So it’s beneficial to let UE report the CSI as well.


	CMCC
	Issue 2.1:
Even if the CQI is associated with a UL slot, the reported CQI is still helpful for future PDSCH scheduling. How gNB use the CQI or gNB just avoiding this configuration is purely up to gNB implementation.

	Mod V13
	No revision. It seems 2.1 is not agreeable




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

Table 5 Summary: issue 3 
	#
	Issue
	Companies’ views

	3.2
	Proposal: For the Rel-18 TRS-based TDCP reporting, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for each CSI-RS resource for KTRS CSI-RS resource sets configured for TDCP reporting no later than CSI reference resource, otherwise drops the report.
· This includes the cases of CSI report (re)configuration, serving cell activation, BWP change, activation of SP-CSI, or DRX configuration
· 

FL assessment: This proposal seems technical sound and analogous to the previous agreements made for CJT and Doppler in RAN1#114.
The counter-argument from Google is that the added condition is not excluded by the current version of the spec (which is true) and previous agreement (reuse of legacy).

	Support/fine: Intel, Apple, Samsung, LG, Lenovo/MotM, Qualcomm, ZTE, Nokia/NSB, NTT DOCOMO, vivo, Intel, Xiaomi, OPPO, Ericsson, Fujitsu, Spreadtrum, Huawei/HiSi, NEC, Ruijie

Not support: Google

	3.3
	Proposal: For the Rel-18 TRS-based TDCP reporting, add the following in TS 38.215 on TDCP description: “For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported TDCP amplitude value shall not be lower than and no higher than the corresponding TDCP amplitude of any of the individual the minimum and no higher than the maximum measured values across the receiver branches.”
· Note: This is based on RAN4 LS R1-2308807

	Support/fine: Google, Ericsson, Samsung, Lenovo/MotM, Qualcomm, ZTE, Nokia/NSB, NTT DOCOMO, vivo, OPPO, Ericsson, Google, Fujitsu, Spreadtrum, Huawei/HiSi, NEC, Ruijie

Not support:




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 5

	Mod V6
	Proposal 3.3 was agreed offline (R1-2310390)


	ZTE
	Regarding 3.2, based on some offline discussion, it seems that the following paragraphs in current spec can NOT be used for interpreting the proposal of ‘each CSI-RS resource for KTRS CSI-RS resource sets’. 

After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.


	Mod V13
	No revision. We will discuss 3.2 offline today
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