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1. Introduction

For next rounds, up to 3, we will consolidate our understanding by starting some alternatives. The deadline of next update is Tuesday 7:00am (France Time) since 8.1 starts at 8:00am. 

Note: due to there is no dedicated email thread and our meeting cycles of F2F are much shorter than eMeeting, prompt responses are highly appreciated. We will use draft folder to exchange our preference and understanding.

2. Maintenance issues

R1-2205933	Draft CR on CPU occupied for MTRP CSI in TS38.214	ZTE
R1-2206257	Draft CR for CSI-RS port restriction for mTRP CSI	OPPO
R1-2207528	Correction on slot offsets of CSI-RS resource pairs for MTRP	Huawei, HiSilicon
R1-2207568	Draft CR 38.214 Rel-17 MTRP-CSI_number of CPUs	Nokia
R1-2207612	Draft CR on channel measurement with two Resource Groups	Ericsson
R1-2207656	Correction of CSI assumptions over multiplexing NCJT CSI reports in PUCCH	Huawei, HiSilicon

· Issue #1: 38.214 CPU Occupancy for Multi-TRP CSI (R1-2205933 ZTE, R1-2207568 Nokia, R1-2207612 Ericsson)
	Company
	Company inputs (if any)

	Mod
	
[ZTE] -	[If a CSI-ReportConfig is configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement is configured with two Resource Groups and  Resource Pairs, , where X is the number of CPUs occupied by a pair of CMRs, and  is defined in clause 5.2.1.4.2. The value of X is 2 or 3, which is subject to UE capability.]
[Nokia]-	[If a CSI-ReportConfig is configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement is configured with two Resource Groups and  Resource Pairs, , where  depends on UE capability and  is defined in clause 5.2.1.4.2.]

[Ericsson] -	[If a CSI-ReportConfig is configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement is configured with two Resource Groups and  Resource Pairs, , where  is subject to UE capability and  is defined in clause 5.2.1.4.2.]
Mod: The difference is mainly about how much elaboration is preferred for the meaning and associated values of X. My suggestion is to take Nokia and Ericsson version, which are relatively similar, but we may not need exact values of X in 38.214? 

Please advise whether following text is acceptable. Thank you very much!

-	[If a CSI-ReportConfig is configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement is configured with two Resource Groups and  Resource Pairs, , where  is subject to UE capability and  is defined in clause 5.2.1.4.2.]

 

	Apple
	The proposal from Mod looks good for us. We can also put bracket so that we can update with the capability name once we agree on the corresponding UE FG.

	Samsung
	Support the text proposal. The exact value of X can be further discussed in UE feature discussion.

	NTT DOCOMO
	Support the text proposal from Mod.

	vivo
	We are OK with Mod’s version with giving the meaning of X to make it clear:
-	[If a CSI-ReportConfig is configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement is configured with two Resource Groups and  Resource Pairs, , where  is the number of CPUs occupied by a pair of CMRs subjecting to UE capability and  is defined in clause 5.2.1.4.2.]


	ZTE
	We share same views with vivo that some further clarification on X seems better.

	OPPO
	The wording from vivo is fine to us, and it would be better if the name of the capability is also described e.g. in bracket.  

	LG
	We support vivo’s proposal.  

	QC
	Support vivo’s proposal. 

	Mod
	Let us take Vivo’ version for online session on Wed.

Offline Proposal: 
Following TP update is endorsed and final CR is submitted in R1-220xxxx
-	[If a CSI-ReportConfig is configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement is configured with two Resource Groups and  Resource Pairs, , where  is the number of CPUs occupied by a pair of CMRs subjecting to [UE capability] and  is defined in clause 5.2.1.4.2.]





· Issue #2: 38.214 CSI-RS port restriction for MTRP (R1-2206257, Oppo)
	Company
	Company inputs (if any)

	Mod
	[Oppo] -    For a Resource Group with Ki resources (i=1,2), if Ki =2 CSI-RS resources are configured, each resource in the Resource Group shall contain at most 16 CSI-RS ports. If 2< Ki≤8 CSI-RS resources are configured in the Resource Group, each resource shall contain at most 8 CSI-RS ports. If Ki =1 CSI-RS resource is configured in the Resource Group, the resource shall contain at most 32 CSI-RS ports.

[Mod] for this issue, the latest UE capability does provide a great flexibility about 
· 23-7-1 Component 1: Support of NZP CSI-RS resource pairs used as CMR (channel measurement resource) pairs for NCJT measurement hypothesis: Support of N=1
· 23-7-4 Support of Nmax=2 for Multi-TRP CSI
· 23-7-1 (NCJT CSI) Component 2: Maximum number of NZP CSI-RS resources in one CSI-RS resource set: Ks,max candidate value set: {2, 3, 4, 5, 6, 7, 8}
· 23-7-1 (NCJT CSI) Component 4: A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with an NCJT measurement hypothesis: {2, 4, 8, 12, 16, 24, 32}
b) Maximum total number of CMRs for NCJT measurement: {2,3,4 … 64}
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with NCJT measurement hypotheses: {2,3,4, …, 256}
· 23-7-1b (Hybrid CSI)  Component 1: List of codebook combinations
· 23-7-1b (Hybrid CS) Component 2: List of {max number of ports per resource, max number of resources, max number of total ports} for each codebook combination: {2, 4,8,12,16,24,32}, {1 to 64}, {4 to 256}
Based on above FGs, it is up to UE to restrict NCJT CSI-RS ports, which can be same as Rel-15, for example by reporting combinations for 23-7-1 component 4 as {8 ports, 4 resources} and {16 ports, 2 resources} for a CSI-RS resource set. For a set without NCJT CSI reporting configured, it needs to follow legacy restrictions. Note that in Rel-15, we don’t have above comprehensive UE capability at the earlier stage of Rel15. 

For round 1, let us discuss a few Alternatives here. If anything new, please be free to suggest. Also please share your preference if any.  Note that we will discuss exact text next round. 
· Alt 1) : reuse Rel-15 CSI-RS port restriction per resource Group in a CSI-RS resource set, i.e. for Ki,  (i=1,2)
· If Ki =1, up to 32 CSI-RS port per resource
· If Ki =2, up to 16 CSI-RS port per resource
· If 2<Ki <8, up to 8 CSI-RS port per resource
· K1 + K2 = Ks and 2<=Ks<=8
· Alt 2): revise Rel-15 CSI-RS port restriction applied to a CSI-RS resource set, if the set is configured for NCJT CSI reporting and it is subject to UE capability, i.e. for Ki,  (i=1,2)
· If 1<=Ki <8, up to 32 CSI-RS port per resource
· K1 + K2 = Ks and 2<=Ks<=8
· Alt 3): anything hybrid between Alt 1 and Alt 2 or something new? 


	Apple
	Alt 1 looks good to us. 

	Samsung
	Alt 1 seems reasonable as it is aligned with the notion that the complexity (as manifested by the maximum possible number of ports across the resource pairs) of NCJT (Rel-17 restriction) is double of that of sTRP (Rel-15 restriction).  

	NTT DOCOMO
	Alt 1 is preferred.

	vivo
	Alt 1 is a straightforward extension to NCJT CMR configuration. However, with the following restriction in mind, the text should be purified.
“All CSI-RS resources within one set are configured with same density and same nrofPorts, except for the NZP CSI-RS resources used for interference measurement.”

Therefore, following text updates are proposed:

If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with  resources, two Resource Groups with  resources in Group 1,  resources in Group 2, , and  Resource Pairs:
-	each resource can contain, subject to UE capability, at most 32 CSI-RS ports. For two Resource Groups with Ki resources (i=1,2), if , each resource in NZP-CSI-RS-ResourceSet shall contain at most 16 CSI-RS ports. If , each resource in NZP-CSI-RS-ResourceSet shall contain at most 8 CSI-RS ports. If , the resource in NZP-CSI-RS-ResourceSet shall contain at most 32 CSI-RS ports.
-	each of the  Resource Pairs is associated to a CRI value.


	ZTE
	Alt 2 is supported. Since this enhancement is relevant to multi-TRP operation and we already have triples 23-7-1 for CSI measurement as UE capability, we think that the UE complexity has been well considered. So we prefer Alt2, and original limitation for STRP is not appropriate. 

	OPPO
	We prefer Alt 1. We think the restriction in Rel-15 can be applied to each CMR group. 

	LG
	Alt 1 is sufficient.

	Lenovo
	Prefer Alt1

	QC
	Alt1 seems to be the only reasonable choice here.

	Mod
	[bookmark: _GoBack]It seems that most companies prefer Alt 1. Let us take Vivo’ version for online session on Wed as following with slight revisions:

Offline Proposal: 
Following TP update is endorsed and final CR is submitted in R1-220xxxx
-    -	each resource can contain, subject to UE capability, at most 32 CSI-RS ports. For two Resource Groups with Ki resources (i=1,2), if , the resource in NZP-CSI-RS-ResourceSet shall contain at most 32 CSI-RS ports; if , each resource in NZP-CSI-RS-ResourceSet shall contain at most 16 CSI-RS ports; if , each resource in NZP-CSI-RS-ResourceSet shall contain at most 8 CSI-RS ports.




· Issue #3: 38.214 Correction on slot offsets of CSI-RS resource pairs (R1-2207528, Huawei)
	Company
	Company inputs (if any)

	Mod
	[HW] For a CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, the slot offsets of the two resources in a Resource Pair are configured within    slots, without DL/UL switching in between the two resources, where  implies that the two resources are configured in the same slot, and  implies that the two resources are configured within two adjacent slots. 

[Mod]  Please advise whether above text change is acceptable. Thank you very much!


	Apple
	The TP looks good to us

	Samsung
	Support

	NTT DOCOMO
	Support

	vivo
	Support.

	ZTE
	Support

	OPPO
	Support.

	LG
	Support.

	Lenovo
	Support

	QC
	Support

	Mod
	It seems to be fine. Let us try following TP update for online session on Wed.


Offline Proposal: 
Following TP is endorsed and final CR is submitted in R1-220xxxx

For a CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, the slot offsets of the two resources in a Resource Pair are configured within    slots, without DL/UL switching in between the two resources, where  implies that the two resources are configured in the same slot, and  implies that the two resources are configured within two adjacent slots.



· Issue #4: 38.213 Correction of CSI assumptions over multiplexing NCJT CSI reports (R1-2207656, Huawei)
	Company
	Company inputs (if any)

	Mod
	[HW] If a UE would multiplex CSI reports that include Part 2 CSI reports in a PUCCH resource, the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports assuming that each of the CSI reports indicates rank 1, or rank combination of {1, 1} if applicable. If the higher layer parameter csi-ReportMode of CSI reports is set to 'Mode2', the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports assuming that each CRI in the CSI report is associated with a resource pair. 


[Mod] let us start collecting some understanding for following questions in Round 1 please: Note that we will discuss exact text next round. 

· Q1: Whether it is necessary to clarify “each of the CSI reports indicates rank 1”, i.e. whether the sentence can be interpreted as {1, 1} for NCJT reporting without ambiguity?
· Q2: Whether it is necessary to clarify that “each of the CSI reports indicates rank 1”, i.e. whether the sentence can be interpreted as NCJT CSI with rank {1,1} in Mode 2, instead of single TRP CSI with rank 1,  without ambiguity? Note that in Mode 2, UE may still report single TRP CSI depending on UE’s own decision, so that Mode 1 and Mode 2 are different for gNB in terms of hypothetical payload. 

	Apple
	We can agree to the following assumption for NCJT CSI, 
RI is always assumed to be {1, 1} for NCJT report
NCJT report is assumed when csi-ReportMode is configured as “mode2”

	Samsung
	Agree with the necessity of both Q1 and Q2 to clarify the missed part in order to make spec clearer.

	NTT DOCOMO
	Support to clarify rank 1 to be {1, 1} for NCJT CSI.

	vivo
	Q1 and Q2: The spec is clearer with the text.

	ZTE
	We are fine to clarify rank 1 to be {1, 1} for NCJT CSI. NCJT should be assumed as a basis assumption for ‘Mode2’. 

	OPPO
	We are fine to clarify these two issues in the spec.

	Lenovo
	OK to clarify that rank 1 corresponds to {1,1} for NCJT

	QC
	Seems ok to clarify both issues.

	Mod
	It seems to be fine to both issues. Let us try following TP for online session on Wed.


Offline Proposal: 
Following TP update is endorsed and final CR is submitted in R1-220xxxx

If a UE would multiplex CSI reports that include Part 2 CSI reports in a PUCCH resource, the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports assuming that each of the CSI reports indicates rank 1, or rank combination of {1, 1} if applicable. If the higher layer parameter csi-ReportMode of CSI reports is set to 'Mode2', the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports assuming that each CRI in the CSI report is associated with a resource pair.
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