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	CSI reporting
R2-2311193	Discussion on lowest subband for CSI reporting	Ericsson	discussion	Rel-15	NR_newRAT-Core
R2-2311196	Clarification of lowest subband for CSI reporting.	Ericsson	CR	Rel-15	38.331	15.23.0	4383	-	F	NR_newRAT-Core
R2-2311198	Clarification of lowest subband for CSI reporting.	Ericsson	CR	Rel-16	38.331	16.14.0	4384	-	A	NR_newRAT-Core
R2-2311199	Clarification of lowest subband for CSI reporting.	Ericsson	CR	Rel-17	38.331	17.6.0	4385	-	A	NR_newRAT-Core
R2-2309856	Clarification on the condition of subband reporting	Samsung	CR	Rel-17	38.306	17.6.0	0956	-	F	NR_FeMIMO-Core
R2-2309857	Clarification on the condition of subband reporting	Samsung	CR	Rel-17	38.331	17.6.0	4316	-	F	NR_FeMIMO-Core

DISCUSSION
-	CATT thinks current RRC spec is correct and thinks that RAN1 changed the definition of subband#0, but not the association of the bit in the bitstring with the subbands. Huawei agrees that the field description should not be changed, but thinks that there may be a need for a UE capability. Huawei further clarifies that it would be possible for the NW to provide a configuration which addresses the potential different understanding of the current spec, in which case no UE capability is needed. Huawei understands that RAN1 deed a capability indicaiton not necessary for this reason.
-	Samsung clarifies that that their change to the field description is only to allign with RAN1 specs.
-	Samsung thinks a UE capability is needed. Apple thinks that a UE capability indication is needed. Ericsson agrees. CATT also thinks there should be a UE capability but it should be from Rel-17. Nokia thinks that if there is a UE capability we should have this from Rel-15. Nokia thinks that if we have a UE capability indication, we can say in the spec that a Rel-17 UE shall set it to supported.
-	Apple thinks this capability should be added from Rel-17. Qualcomm and Fujitsu agrees with Apple.
-	Nokia wonders that if we add the capability from Rel-17, do we then say that Rel-15 UEs cannot indicatae that it has implemented the corrected behaviour? Apple says that a Rel-15 UE can indicate a Rel-17 capability bit. Qualcomm thinks we can add a magic sentence. Ericsson wonders that, if a Rel-15 UE can indicate the Rel-17 bit, why do we have a magic sentence rather than having a Rel-15 CR? Qualcomm think that the reason is that RAN1 has not corrected their Rel-15 spec. MediaTek prefers to add the capability from Rel-17.
-	Qualcomm wonders what we do with the field description for the field? Huawei thinks that the current field descption is correct. Ericsson want to check more offline if the field description needs updating. 
We add a Rel-17 UE capability which indicates that the UE has implemented the clarified UE behaviour. CRs with this will be handled in the next meeting. TBD if we will have a magic sentence or not.
The field description can be discussed further next meeting.



Discussion
Issue 1: Need of any change to FD of csi-ReportingBand?
The background was that RAN1 made the changes to (only) Rel-17 Specs per the agreed CRs in [2] and [3] (which have already been implemented in TS 38.214/212 for the subband numbering in CSI report as follows), so some companies thought changes should also be made to field description of csi-ReportingBand in TS 38.331, to adapt to RAN1 changes. 
	38.214-h70, Clause 5.2.3
Clause 5.2.5. The subbands for a given CSI report n indicated by the higher layer parameter csi-ReportingBand with value '1' are numbered continuously in increasing order with the lowest subband of csi-ReportingBand with value set to '1' as subband 0. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level.

	38.212-h60, Table 6.3.1.1.2-9
Note:	Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand with value set to '1' are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand with value set to '1' as subband 0.


Related changes to TS 38.331 were proposed in [4] and [5] in the last meeting. However, we do not think any change to TS 38.331 is really needed, and the RRC parameter csi-ReportingBand along with its field description in the current TS 38.331, as cited below, can already work in a compatible way with the above cited descriptions in latest RAN1 Specs. 
	csi-ReportingBand
Indicates a contiguous or non-contiguous subset of subbands in the bandwidth part which CSI shall be reported for. Each bit in the bit-string represents one subband. The right-most bit in the bit string represents the lowest subband in the BWP. The choice determines the number of subbands (subbands3 for 3 subbands, subbands4 for 4 subbands, and so on) (see TS 38.214 [19], clause 5.2.1.4). This field is absent if there are less than 24 PRBs (no sub band) and present otherwise (see TS 38.214 [19], clause 5.2.1.4).


Specifically, we think RAN2 and RAN1 Specs are working in the following way:
A. As per the current FD of csi-ReportingBand, each bit in the bitmap indicated by csi-ReportingBand represents one subband in the bandwidth part. When a bit is set to ‘1’, the corresponding subband is considered belonging to the CSI reporting band. A CSI reporting band is a contiguous or non-contiguous subset of subbands in the bandwidth part for which CSI shall be reported.
B. UE, when performing CSI report, will number the subbands included in CSI reporting band in the PHY layer according to the above rule specified in TS38.214/212. 
C. gNB, when receiving CSI report, will map the CSI to respective subband in the bandwidth part according to the configured bitmap and the rule specified in TS 38.214/212. 
As an example, suppose a csi-ReportingBand configured with subbands10, having the specific value of {0,1,0,0,0,0,1,0,0,0}. Then, when a CSI report is triggered, the UE consider that it is the CSI of subband #3 and #8 in the BWP that actually needs to be reported as per the RRC configuration. In PHY, the UE numbers the subbands in question as #0 and #1 as per the rule in TS 38.214/212, includes them as the subbands number and reports the associated CSI with them in the CSI report respectively. When the gNB receives the CSI report, it will map the reported CSI to the subband #3 and #8, respectively, according to the configured bitmap, and the rule specified in TS 38.212/214.
That means, the FD for csi-ReportingBand specifies the actual subbands whose CSI needs to be reported as indicated by RRC configuration, and RAN1 Specs specifies a subband numbering rule that is further applied by the PHY layer, based on actual subbands indicated by csi-ReportingBand as input. 
Observation 1: Current RRC Spec and RAN1 Specs can work in a coordinated way: the FD of csi-ReportingBand in RRC Spec specifies the actual subbands whose CSI needs to be reported in the BWP as per the RRC configuration; whilst RAN1 Specs further specify the subband numbering rule which numbers the subbands to be included in CSI report by PHY, with the actual subbands indicated by csi-ReportingBand as input. 
Based on the above understanding, it is already sufficient for the subband numbering rule, which is only used in PHY, to be specified in TS 38.214/212, and there is no reason/necessity to repeat/reference it in the field description in RRC. 
Observation 1a: No reason/necessity to repeat or reference the subband numbering rule specified in TS 38.214/212 for PHY operation in the field description of csi-ReportingBand . 
Besides the unclear motivation to change RRC, the changes proposed by [4] and [5] look problematic to us; we are afraid that they may lead to the risk of changing the Spec into an incorrect way:
· It is proposed in [4] to remove the whole sentence “The right-most bit in the bit string represents the lowest subband in the BWP.” as follows. However, this sentence cannot be removed, since otherwise it becomes unclear whether it is the left-most or right-most bit that represents the smallest subband number (or say, it is unclear whether the subbands are numbered from left-most bit to right-most bit, or in the other way around). Note that such “directional” related descriptions are not included in RAN1 Specs. 
	csi-ReportingBand
Indicates a contiguous or non-contiguous subset of subbands in the bandwidth part which CSI shall be reported for. Each bit in the bit-string represents one subband as described in TS 38.212 [17] and TS 38.214 [19]. The right-most bit in the bit string represents the lowest subband in the BWP. The choice determines the number of subbands (subbands3 for 3 subbands, subbands4 for 4 subbands, and so on) (see TS 38.214 [19], clause 5.2.1.4). This field is absent if there are less than 24 PRBs (no sub band) and present otherwise (see TS 38.214 [19], clause 5.2.1.4).


· It is proposed in [5] to revise this sentence “The right-most bit in the bit string represents the lowest subband in the BWP.” to align with the numbering rule specified in TS38.214/212. However, per above analyses, the bitmap itself indicates the actual subbands configured by RRC for CSI report, without being numbered by the rule applied in PHY. If this change were applied, the original meaning for the bitmap configuration might alternatively be misinterpreted, leading to even more ambiguity rather than eliminate it. Take also the csi-ReportBand configuration of subbands10 = {0,1,0,0,0,0,1,0,0,0} as an example: the subband indicated by the right-most bit with “1” will be alternatively considered as subband #0 (as the actual subband number) , and according to the revised FD below, the UE may misunderstand that it is the CSI for subband #0 and #1 in the BWP that needs to be included in CSI report, but not subbands #3 and #8 as really configured by the NW. 
	csi-ReportingBand
Indicates a contiguous or non-contiguous subset of subbands in the bandwidth part which CSI shall be reported for. Each bit in the bit-string represents one subband. The right-most bit with value set to '1' in the bit string represents the lowest subband in the BWP. The choice determines the number of subbands (subbands3 for 3 subbands, subbands4 for 4 subbands, and so on) (see TS 38.214 [19], clause 5.2.1.4). This field is absent if there are less than 24 PRBs (no sub band) and present otherwise (see TS 38.214 [19], clause 5.2.1.4).


Observation 2: Changes in [4] and [5] to the FD of csi-ReportingBand may lead to unexpected misunderstanding to the subband actually indicated for CSI reporting, by removing or revising the sentence of “The right-most bit in the bit string represents the lowest subband in the BWP.”
To this end, we propose to not change field description of csi-ReportingBand. 
Proposal 1: Do not change the field description of csi-ReportingBand. 
Issue 2: Need of magic sentence to the new capability?
We think there could be potential benefit to allow Rel-15/16 UEs to implement the agreed UE capability, because this can make the UE and NW apply the new subband numbering rule without ambiguity. Also, it is not preferred to directly change the Rel-15/16 Specs and mandate such a UE capability to the UEs with earlier releases. Therefore, we think a magic sentence can be added to the CR introducing the new capability. 
Proposal 2: A magic sentence can be added to the CR introducing the agreed UE capability for subband numbering in CSI report. 
Conclusion
This contribution discusses the remaining issues on the corrections related to csi-ReportingBand, with the following observations and proposals:
Observation 1: Current RRC Spec and RAN1 Specs can work in a coordinated way: the FD of csi-ReportingBand in RRC Spec specifies the actual subbands whose CSI needs to be reported in the BWP as per the RRC configuration; whilst RAN1 Specs further specify the subband numbering rule which numbers the subbands to be included in CSI report by PHY, with the actual subbands indicated by csi-ReportingBand as input. 
Observation 1a: No reason/necessity to repeat or reference the subband numbering rule specified in TS 38.214/212 for PHY operation in the field description of csi-ReportingBand . 
Observation 2: Changes in [4] and [5] to the FD of csi-ReportingBand may lead to unexpected misunderstanding to the subband actually indicated for CSI reporting, by removing or revising the sentence of “The right-most bit in the bit string represents the lowest subband in the BWP.”

Proposal 1: Do not change the field description of csi-ReportingBand. 
Proposal 2: A magic sentence can be added to the CR introducing the agreed UE capability for subband numbering in CSI report. 
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