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1. [bookmark: _Ref521334010]Introduction
This document is made for scheduling issue in CSI-RS transmission occasion raised by the following contribution.
R1-2309349	Discussion on CSI-RS transmission occasion	Samsung
To be moderated by TBD (Samsung).

In TS38.214, some expressions related to an occasion of CSI-RS are captured as in following clauses.
1) Clause 5.2.1.4.3 in TS38.214
	If 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.



2) Clause 5.2.2.1 in TS38.214
	If higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting.
If higher layer parameter timeRestrictionForInterferenceMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the interference measurements for computing the CSI value reported in uplink slot n based on the most recent, no later than the CSI reference resource, occasion of CSI-IM and/or NZP CSI-RS for interference measurement (defined in [4, TS 38.211]) associated with the CSI resource setting.



3) Clause 5.2.2.5 in TS38.214
	3-1)
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.
3-2)
When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise.



For 1) and 2) above, they are related to time restriction for channel and/or interference measurements which is configured in CSI-ReportConfig. The use case of time restriction for channel and/or interference measurements is for gNB to apply a specific processing into CMR and/or IMR only in the most recent occasion which is no later than the CSI reference resource so that the UE can measure and calculate the CSI based on the only specific occasion.
For 3-1), it is related to a UE behavior on CSI reporting after RRC (re)configuration, serving cell activation, BWP change, or SP-CSI activation, in order to ensure at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement are received after one of these events.
For 3-2), it is related to DRX configuration, in order to ensure at least one channel and interference measurement is achieved within DRX active time no later than CSI reference resource.

For all 1), 2), and 3), we can see the expression including “occasion” highlighted above like “occasion of NZP CSI-RS”, “occasion of CSI-IM and/or NZP CSI-RS for interference measurement), “CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement”, or “one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement”. 

First, for cases 1) and 2) above, regarding the expression “occasion”, when we consider CSI report associated with a CSI resource setting including a single CMR or IMR, then it is clear that the meaning of “occasion” is corresponding to the single CMR or IMR. However, when we consider CSI report associated with a CSI resource setting including multiple CMRs or IMRs, then it is not clear which is the correct understanding between the following two interpretations.
· Interpretation 1: “occasion” applies to only one CMR or IMR configured in the CSI resource setting associated with the CSI report. Then, it can be the most recent CMR or IMR among all CMRS or IMRs no later than CSI reference resource.
· Interpretation 2: “occasion” applies to all the CMRs or IMRs configured in the CSI resource setting associated with the CSI report. Then, it can be the most recent occasions for all CMRs or IMRs no later than CSI reference resource.
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Figure 1. Possible interpretations on CSI-RS transmission occasion

Figure 1 depicts one example of the situation that time restriction for channel measurement is configured. Assuming that CSI resource setting corresponding to the CSI report includes 4 CSI-RS resources (CMRs) in the CSI-RS resource set. According to the above two interpretations, the corresponding UE behavior can be different
· If a CSI calculated by UE is based on interpretation 1, the calculated CSI only reflects on gNB’s specific processing on CMR#4, and CMR#1 ~ CMR#3 would be ignored. Then, configuring multiple CMRs are meaningless, and CRI to be reported is pre-determined as CMR#4 which is not needed although the bitwidth of CRI is not zero.
· If a CSI calculated by UE is based on interpretation 2, the calculated CSI reflects on gNB’s specific processing on all the most recent occasions of CMR#1 ~ CMR#4. In this case, CRI reporting can have a purpose to indicate which CMR has better performance of CSI.

2. Discussion
2.1. 1st round discussion
Question 1: Please provide your view on the meaning of “occasion” in 1) and 2) above, which are related to time measurement restriction, whether it is based on interpretation 1 or 2.
	Company
	Comments

	ZTE
	Interpretation 1 is our first preference.

	Apple
	Interpretation 2

	OPPO
	Interpretation 2

	vivo
	Interpretation 2

	Nokia/NSB
	Interpretation 2

	Huawei, HiSilicon
	By timeRestrictionForChannelMeasurements, our understanding is that UE will use the latest occasion for every CSI-RS resource no matter it’s CMR or IMR. If it’s aligned with interpretation 2, maybe it’s clearer as below:
it can be the most recent occasions for all every CMRs or IMRs no later than CSI reference resource.

	NTT DOCOMO
	We are open. Interpretation 2 in technical point of view is indeed preferable. Meanwhile, we think the current text is ambiguous and could easily be read as interpretation 1. Thus this should anyway be clarified. 

	Ericsson
	It should be Interpretation 2.  Rather than changing the specs, we suggest to make a conclusion in RAN1.

	Qualcomm
	Interpretation 2



Question 2: Please provide your view on the meaning of “occasion” in 3-1) above, which is related to the case after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, whether it is based on interpretation 1 or 2, or it could be interpreted as the other meaning.
	Company
	 Comment

	ZTE
	Interpretation 1. Based on the following conclusion from R18 MIMO, it seems to imply that the interpretation of ‘all’ is precluded. 

Conclusion: 
For the Rel-18 Type-II codebook refinement for CJT mTRP, there is no consensus on the following: 
· clarifying, in TS38.214 section 5.2.2.2.8), that the RRC parameter n1-n2-codebookSubsetRestriction-CJT-r18 is configured for at least one of the NTRP CSI-RS resources if CBSR is configured.
· amending, in TS 38.214 section 5.2.2.2.8, the precoder normalization from the sum to the maximum of squared-magnitude across the NTRP CSI-RS resources
· regarding the condition on reporting/dropping a CSI report, amending, in TS 38.214 section 5.2.2.5.1, that one CSI-RS transmission occasion is interpreted to include “all” (replacing “one”) of CSI-RS resources in the corresponding CSI-RS Resource Set.


	Apple
	We do understand that there might be ambiguity in interpretation. But we still think interpretation 2 is better to ensure UE reports the complete measurement, instead of partial measurement. 

	OPPO
	We also prefer Interpretation 2. 
Regarding the Re-18 conclusion, no consensus just implies that there were different understandings on “CSI-RS transmission occasion”, rather than interpretation 1 is the common understanding.

	vivo
	Our preference is interpretation 2 to make all cases including future releases’ CSI enhancement simple and avoid endless discussion. We share similar view as OPPO that the conclusion in Rel-18 is no relevant to this issue. The agreement UE behaviour in Rel-18 CSI enhancement is aligned with Interpretation 2.

	Nokia/NSB
	Interpretation 2

	Huawei, HiSilicon
	Slightly prefer interpretation 2, or leave it to UE implementation.

	NTT DOCOMO
	Similar to Q1, we are open. 

	Ericsson
	It should be Interpretation 2.  I think we need to just discuss the case with CRI reporting.  For cases without CRI reporting in rel-16 or before, the existing spec should be clear.  Rather than changing the specs, we suggest to make a conclusion in RAN1.

	Qualcomm
	Before this issue is raised (due to Rel-17 NCJT, or similarly due to Rel-18 CJT, both mTRP), interpretation 1 is a more natural understanding for the Rel-15 wording for sTRP, for UE checking for case 3-1) or 3-2).
Main difference of case 3-1) or 3-2) from case 1) or 2) lies in UE-checking in real time – while case 1) or 2) just define a static rule w/o need for real-time checking.
Besides, since existing Rel-15/16 implementation (as interpretation 1) is already there, and there is nothing we can do to UEs already in commercial use, we think case 3-1) or 3-2) should be interpreted differently from case 1) or 2):
Either interpretation 1, or leave it to UE implementation



Question 3: Please provide your view on the meaning of “occasion” in 3-2) above, which is related to the case when when DRX is configured, whether it is based on interpretation 1 or 2, or it could be interpreted as the other meaning.
	Company
	 Comment

	ZTE
	Interpretation 1. Based on the following conclusion from R18 MIMO, it seems to imply that the interpretation of ‘all’ is precluded. 

Conclusion: 
For the Rel-18 Type-II codebook refinement for CJT mTRP, there is no consensus on the following: 
· clarifying, in TS38.214 section 5.2.2.2.8), that the RRC parameter n1-n2-codebookSubsetRestriction-CJT-r18 is configured for at least one of the NTRP CSI-RS resources if CBSR is configured.
· amending, in TS 38.214 section 5.2.2.2.8, the precoder normalization from the sum to the maximum of squared-magnitude across the NTRP CSI-RS resources
· regarding the condition on reporting/dropping a CSI report, amending, in TS 38.214 section 5.2.2.5.1, that one CSI-RS transmission occasion is interpreted to include “all” (replacing “one”) of CSI-RS resources in the corresponding CSI-RS Resource Set.


	Apple
	We do understand that there might be ambiguity in interpretation. But we still think interpretation 2 is better to ensure UE reports the complete measurement, instead of partial measurement. 

	OPPO
	We also prefer Interpretation 2. 
Regarding the Re-18 conclusion, no consensus just implies that there were different understandings on “CSI-RS transmission occasion”, rather than interpretation 1 is the common understanding.

	vivo
	Our preference is interpretation 2 to make all cases including future releases’ CSI enhancement simple and avoid endless discussion. We share similar view as OPPO that the conclusion in Rel-18 is no relevant to this issue. The agreement UE behaviour in Rel-18 CSI enhancement is aligned with Interpretation 2.

	Nokia/NSB
	Interpretation 2

	Huawei, HiSilicon
	Slightly prefer interpretation 2, or leave it to UE implementation.

	NTT DOCOMO
	Similarly, we are open, and believe it should be clarified. 

	Ericsson
	It should be Interpretation 2.  I think we need to just discuss the case with CRI reporting.  For cases without CRI reporting in rel-16 or before, the existing spec should be clear.  Rather than changing the specs, we suggest to make a conclusion in RAN1.

	Qualcomm
	Same as case 3-1):
Either interpretation 1, or leave it to UE implementation




2.2. 2nd round discussion
Based on 1st round discussion, companies’ views are summarized as follows:
Question 1: Please provide your view on the meaning of “occasion” in 1) and 2) above, which are related to time measurement restriction, whether it is based on interpretation 1 or 2.
· Interpretation 1: ZTE (1st preference)
· Interpretation 2: Apple, OPPO, vivo, Nokia/NSB, Huawei, Hisilicon (with wording change), NTT DOCOMO (technically preferable but open), Ericsson, Qualcomm, Samsung
· It seems majority companies think that the meaning of “occasion” in 1) and 2) above is based on interpretation 2, and one company mentioned that interpretation 1 is their 1st preference.
· Hence I would like to suggest interpretation 2 on this case. 
· Thanks to Huawei’s suggestion, it is reflected in the Possible Conclusion below.

Question 2: Please provide your view on the meaning of “occasion” in 3-1) above, which is related to the case after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, whether it is based on interpretation 1 or 2, or it could be interpreted as the other meaning.
· Interpretation 1: ZTE, Qualcomm
· Interpretation 2: Apple, OPPO, vivo, Nokia/NSB, Huawei/Hisilicon, NTT DOCOMO (technically preferable but open), Ericsson, Samsung
· UE implementation: Huawei/Hisilicon, Qualcomm
· It seems majority companies think that the meaning of “occasion” in 3-1) above is based on interpretation 2.
· But some companies think differently, two companies think that it is based on interpretation 1, two companies think that it can be up to UE implementation.
· Also, as QC mentioned, this is related to Rel-15/16 implementation which is already in the field and market, and if companies have different understanding, it is better to close the discussion without having any explicit conclusion.

Question 3: Please provide your view on the meaning of “occasion” in 3-2) above, which is related to the case when when DRX is configured, whether it is based on interpretation 1 or 2, or it could be interpreted as the other meaning.
· Interpretation 1: ZTE, Qualcomm
· Interpretation 2: Apple, OPPO, vivo, Nokia/NSB, Huawei/Hisilicon, NTT DOCOMO (technically preferable but open), Ericsson, Samsung
· UE implementation: Huawei/Hisilicon, Qualcomm
· Temperature is similar with that of Question 2. 
· Hence, we suggest to close the discussion for this case as well.

Possible Conclusion
In the below specification texts related to time measurement restriction, “occasion” can be interpreted as the most recent occasion for every channel measurement resource or interference measurement resource associated with CSI resource setting no later than CSI reference resource.
	If 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.
If higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting.
If higher layer parameter timeRestrictionForInterferenceMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the interference measurements for computing the CSI value reported in uplink slot n based on the most recent, no later than the CSI reference resource, occasion of CSI-IM and/or NZP CSI-RS for interference measurement (defined in [4, TS 38.211]) associated with the CSI resource setting.



Please provide further views, if any, on the Possible Conclusion.
	Company
	 Comment

	Mod
	There is no input on 2nd round.

	
	

	
	

	
	

	
	

	
	




3. Conclusion
Since there is no input in 2nd round until deadline, we would like to propose the following Possible Conclusion.

Possible Conclusion
In the below specification texts related to time measurement restriction, “occasion” can be interpreted as the most recent occasion for every channel measurement resource or interference measurement resource associated with CSI resource setting no later than CSI reference resource.
	If 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.
If higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting.
If higher layer parameter timeRestrictionForInterferenceMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the interference measurements for computing the CSI value reported in uplink slot n based on the most recent, no later than the CSI reference resource, occasion of CSI-IM and/or NZP CSI-RS for interference measurement (defined in [4, TS 38.211]) associated with the CSI resource setting.
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