3GPP TSG-RAN WG2 NR ASN.1 Ad-hoc electronic	R2-2204306
Elbonia, 20 – 22 April 2022


Agenda item:	3
Source:	Intel Corporation
Title:	UE capabilities requiring further feedback from RAN1 or RAN4
Document for:	Discussion and Decision
1	Introduction
In this contribution, we collect the RILs from the review that requires further feedback from RAN1 or RAN4.
2	Discussion
2.1 SRS antenna switching for >4 RX (38.306 RIL H003, A150, OP001, A100): NR_feMIMO-Core 
For the new UE capability srs-AntennaSwitchingBeyond4RX-r17 implementing R1-23-8-3 (See Annex A) 

	srs-AntennaSwitchingBeyond4RX-r17
Indicates whether the UE supports SRS Antenna switching for more than 4 Rx. The capability signalling comprises the following parameters:   
· supportedSRS-TxPortSwitchBeyond4Rx-r17 indicates a combination of supported xTyRs. Support of SRS antenna switching xTyR with y>4. It includes 11-bit bitmap, where starting from the leading / leftmost bit (bit 0), each bit corresponds to {t1r1, t2r2, t1r2, t4r4, t2r4, t1r4, t2r6, t1r6, t4r8, t2r8, t1r8}. For any indicated value, x shall be equal to or smaller than the one associated with the largest y.
· entryNumberAffectBeyond4Rx-r17 indicates the entry number of the first-listed band with UL in the band combination that affects this DL.
· entryNumberSwitchBeyond4Rx-r17 indicates the entry number of the first-listed band with UL in the band combination that switches together with this UL.
entryNumberAffectBeyond4Rx-r17 and entryNumberSwitchBeyond4Rx-r17 is not reported if supportedSRS-TxPortSwitchBeyond4Rx-r17 indicated by the UE does not contain any entries in the bitmap with x not equal to y.
The UE indicating support of this shall indicate support of srs-TxSwitch.
	BC
	No
	N/A
	N/A



The following is commented in TS38.306 H003:

[RIL]: H003 [Delegate]: Tong Sha [WI]: NR_feMIMO-Core [Class]: [Status]: PropDisc [TDoc]: None 
[Proposed Conclusion]: {Rapp} It is unclear how this new capability works with the existing srs-TxSwitch/srs-TxSwitch-v1610. For example, does (a) the new capability be populated if one or more of the bands in the band combination supports y>4 or (b) it is populated regardless of whether one or more of the bands in the band combination supports y>4 (i.e. the new capability is a replacement of the existing srs-TxSwitch/srs-TxSwitch-v1610).  Need to check with RAN1
[Description]: 
1) On the granularity of this capability, we agree with rapporteur that this capability should be reported in BandParameters within a BC which is aligned with what we did in Rel-15/16, but not reported in perFS level.
2) For the reported SRS antenna switching xTyR capability, the backward compatibility for entryNumberAffect4Rx-r17 and entryNumberSwitch4Rx-r17 should be taken into account with corresponding Rel-15/16 capabilities. It should be clarified what the values should be set for these two fields to keep backward compatibility when the SRS Tx port switching pattern indicated in supportedSRS-TxPortSwitch4Rx-r17 include the one(s) reported in corresponding Rel-15/16 capabilities.
3) It is confused what is the meaning of “Support of SRS antenna switching xTyR with y>4” in current wording considering the UE can indicate xTyR with y<4 in the bitmap. From our understanding, UE shall indicate at least one SRS antenna switching xTyR entry with y>4 in the bitmap for this capability, which should be captured clearly in 38.306.
4) There is a typo on “staring".
[Proposed Change]: 
1) Clarify the backward compatibility for the fields entryNumberAffect4Rx-r17 and entryNumberSwitch4Rx-r17.
2) Correct as
“supportedSRS-TxPortSwitch4Rx-r17 indicates a combination of supported xTyRs. Support of SRS antenna switching xTyR with y>4. It includes 11-bit bitmap, where starting from the leading / leftmost bit (bit 0), each bit corresponds to {t1r1, t2r2, t1r2, t4r4, t2r4, t1r4, t2r6, t1r6, t4r8, t2r8, t1r8}. For any indicated value, x shall be equal to or smaller than the one associated with the largest y. For the bitmap, at least one bit entry corresponding to the case with y>4 shall be set.”
[Comments]:

For 1) in H003, as like the legacy srs-TxSwitch/srs-TxSwitch-v1610, the new capability srs-AntennaSwitchingBeyond4RX-r17, should be reported in BandParameters within a BC as the associated capabilities entryNumberAffectBeyond4Rx-r17 and entryNumberSwitchBeyond4Rx-r17 require indicating the band entry of the BC. However, the R1 feature list indicating that it is per FS.  Even though per FS is also per band per BC, RAN1 should inform RAN2 to use per band per BC and not per FS
 
Proposal#1: Inform in the RAN1 LS that for 23-8-3 should have granularity type of “per band per BC” instead of ‘per FS’
For 2) and 3) in H003, it is not clear when the new capabilities are populated for a band in a band combination where at least one band in the band combination supports xTyR with y>4 and also how it works with the existing srs-TxSwitch/srs-TxSwitch-v1610. For example, does (a) the new capabilities be populated for a band in the band combination only if the band supports y>4 or (b) the new capabilities is populated for a band in the band combination regardless of whether the band supports y>4. 
If it is the former (i.e. (a)), the following note will not occur since the xTyR combinations with y>4 are {t2r6, t1r6, t4r8, t2r8, t1r8} where x and y are never equal.
Note: Component 2 and component 3 is not reported if component 1 is reported as xTyR with x=y.
For b), the Note can be applicable to, but only in band of the band combination where xTyR supports y ≤ 4, while not applicable in band of the band combination where xTyR supports y>4

For both a) and b), should the component 1 (supportedSRS-TxPortSwitchBeyond4Rx-r17) be set consistently with the existing supportedSRS-TxPortSwitch/ supportedSRS-TxPortSwitch-v1610 in srs-TxSwitch/srs-TxSwitch-v1610 (i.e. the R17 bitmap in supportedSRS-TxPortSwitchBeyond4Rx-r17 be aligned with the existing supportedSRS-TxPortSwitch/ supportedSRS-TxPortSwitch-v1610) for the bit entries where y≤4). Also how are component 2 and 3 of the new capability being set with respect to the Rel-16 capabilities if bit entries in component 1 contains the xTyR combination(s) as in the existing Rel-15/16 capabilities.

Proposal#2: Check with RAN1 how this new capability is populated for a band in a band combination where at least one band in the band combination supports xTyR with y>4 and works with the existing srs-TxSwitch/srs-TxSwitch-v1610:

(a) the new capabilities be populated for a band in the band combination only if the band supports y>4
(b) the new capabilities is populated for a band in the band combination regardless of whether the band supports y>4

If the interpretation is (a), the following note will not occur since the candidate value with xTyR combinations with y>4 are {t2r6, t1r6, t4r8, t2r8, t1r8} where x and y are never equal. For b), the Note can be applicable to, but only in band of the band combination where xTyR supports y ≤ 4, while not applicable in band of the band combination where xTyR supports y>4.
Note: Component 2 and component 3 is not reported if component 1 is reported as xTyR with x=y.
For both interpretations (a) and (b), should the component 1 be set consistently with the existing supportedSRS-TxPortSwitch/ supportedSRS-TxPortSwitch-v1610 in srs-TxSwitch/srs-TxSwitch-v1610 (i.e. the R1 23-8-3 bitmap in component 1 be aligned with the existing supportedSRS-TxPortSwitch/supportedSRS-TxPortSwitch-v1610 for the bit entries where y<=4). Also how are component 2 and 3 being set with respect to the Rel-16 capabilities if bit entries in component 1 contains the xTyR combination(s) in the existing Rel-15/16 capabilities. 

2.2 SRS resources for positioning (TS38.306 Z005) (NR_pos_enh-Core)
This is related to the following comments below:

[RIL]: Z005 [Delegate]: ZTE (Chuangxin) [WI]: NR_pos_enh [Class]: 2 [Status]: PropDisc [TDoc]: xxx [Proposed Conclusion]: Check with RAN1: It is not clear same as RRC OLPC-SRS-Pos-r16 means that the pre-requisite in the capability uses the srs-PosResources-r16 or srs-PosResourcesRRC-Inactive-r17.
 [Description]: RAN1’s description “same as RRC
OLPC-SRS-Pos-r16” is not clear. The feature group is to indicate power control capability for Rel-17 SRS (srs-PosResourcesRRC-Inactive-r17) rather than Rel-16 SRS, so the prerequisite should be srs-PosResourcesRRC-Inactive-r17.
 [Proposed Change]: 
Change “srs-PosResources-r16.to “srs-PosResourcesRRC-Inactive-r17”
[Comments]: If this is not agreeable easily, we prefer to send LS to RAN1 for getting clarification.

As per the comment in Z005, for R1 27-16 (Annex B), it is unclear whether the SRS resource is related to the Rel-16 capability srs-PosResources-r16 or to the new Rel-17 capability “srs-PosResourcesRRC-Inactive-r17” (i.e. R1 27-15) in the following:
	olpc-SRS-PosRRC-Inactive-r17
Indicates whether the UE supports OLPC for SRS for positioning in RRC_INACTIVE. The capability signalling comprises the following parameters.
-	olpc-SRS-PosBasedOnPRS-Serving-r16 indicates whether the UE supports OLPC for SRS for positioning based on PRS from the serving cell in the same band. The UE can include this field only if the UE supports NR-DL-PRS-ProcessingCapability-r16 defined in TS 37.355 [22], and srs-PosResources-r16. Otherwise, the UE does not include this field;
-	olpc-SRS-PosBasedOnSSB-Neigh-r16 indicates whether the UE supports OLPC for SRS for positioning based on SSB from the neighbouring cell in the same band. The UE can include this field only if the UE supports srs-PosResources-r16. Otherwise, the UE does not include this field;
-	olpc-SRS-PosBasedOnPRS-Neigh-r16 indicates whether the UE supports OLPC for SRS for positioning based on PRS from the neighbouring cell in the same band. The UE can include this field only if the UE supports olpc-SRS-PosBasedOnPRS-Serving-r16. Otherwise, the UE does not include this field;
NOTE:	A PRS from a PRS-only TP is treated as PRS from a non-serving cell.

-	maxNumberPathLossEstimatePerServing-r16 indicates the maximum number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning per serving cell in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions. The UE shall include this field if the UE supports any of olpc-SRS-PosBasedOnPRS-Serving-r16, olpc-SRS-PosBasedOnSSB-Neigh-r16 and olpc-SRS-PosBasedOnPRS-Neigh-r16. Otherwise, the UE does not include this field.
	Band
	No
	N/A
	N/A



The same issue also occurs for 27-19.
Proposal#3: Check with RAN1 whether “same as RRC OLPC-SRS-Pos-r16” in R1 27-16 and “Same as RRC SpatialRelationsSRS-Pos-r16” in R1 27-19 means that the pre-requisite in the Rel-17 capabilities uses srs-PosResources-r16 or “srs-PosResourcesRRC-Inactive-r17” (i.e. R1 27-15))
2.3	120kHz and 480kHz SSB for initial access (TS38.331 RIL H009): NR_ext_to_71GHz-Core
TS38.331 RIL H009 commented as follow on R1 24-2 and 24-3 in Annex C:

[RIL]: H009 [Delegate]: Tong Sha [WI]: NR_ext_to_71GHz-Core [Class]: [Status]: PropDisc [TDoc]: None 
[Proposed Conclusion]: Agree that it is not clear whether it needs to be signalled. Check with RAN1.
[Description]: According to RAN1 FG list, for FG R1 24-3 and FG24-2, it is described as “N/A” in the column “Need for the gNB to know if the feature is supported”, while described as “optional with capability singalling” in the column “Mandatory/Optional”. There are similar issues on other FGs that described as “NO” need for gNB to know while keeping as optional with signalling (e.g. FG 26-1/26-8 for NTN WI).
It is confusing whether the corresponding capabilities should be signalled or not according to the current description in RAN1 FG.
We understand, from RAN2 perspective, if there is no need for gNB to know whether a feature is supported or not, no capability signalling should be defined. 

[Proposed Change]: We suggest to send a LS to ask RAN1 to clarify what is the understanding from RAN1 for the cases above, and whether capability signalling is needed or not in these cases.
[Comments]:
As per the description in the RIL, it is ambiguous to put N/A in the column of “Need for the gNB to know if the feature is supported” while indicate in the column of “Mandatory/Optional” as “optional with capability signalling”. As said in the RIL, from RAN2 perspective, if there is no need for gNB to know whether a feature is supported or not, no capability signalling should be defined. If the reason is that gNB needs to know such capabilities for configuring SCG and for handover, the column of “Need for the gNB to know if the feature is supported” should be set to ‘Yes’ and not ‘N/A’ or ‘No’. It would be good to check RAN1 intention.

Proposal#4: Check with RAN1 the R1 24-2 and 24-3 in the Annex as well as other R1 features with such ambiguity (i.e. “N/A” or “No” in the column of “Need for the gNB to know if the feature is supported” while indicate in the column of “Mandatory/Optional” as “optional with capability signalling”)

A draft LS is provided in R2-2204307. 
4	Conclusion
It is requested that RAN2 agree to the proposals below:
Proposal#1: Inform in the RAN1 LS that for 23-8-3 should have granularity type of “per band per BC” instead of ‘per FS’.

Proposal#2: Check with RAN1 how this new capability is populated for a band in a band combination where at least one band in the band combination supports xTyR with y>4 and works with the existing srs-TxSwitch/srs-TxSwitch-v1610:

(a) the new capabilities be populated for a band in the band combination only if the band supports y>4
(b) the new capabilities is populated for a band in the band combination regardless of whether the band supports y>4

If the interpretation is (a), the following note will not occur since the candidate value with xTyR combinations with y>4 are {t2r6, t1r6, t4r8, t2r8, t1r8} where x and y are never equal. For b), the Note can be applicable to, but only in band of the band combination where xTyR supports y ≤ 4, while not applicable in band of the band combination where xTyR supports y>4.
Note: Component 2 and component 3 is not reported if component 1 is reported as xTyR with x=y.
For both interpretations (a) and (b), should the component 1 be set consistently with the existing supportedSRS-TxPortSwitch/ supportedSRS-TxPortSwitch-v1610 in srs-TxSwitch/srs-TxSwitch-v1610 (i.e. the R1 23-8-3 bitmap in component 1 be aligned with the existing supportedSRS-TxPortSwitch/supportedSRS-TxPortSwitch-v1610 for the bit entries where y<=4). Also how are component 2 and 3 being set with respect to the Rel-16 capabilities if bit entries in component 1 contains the xTyR combination(s) in the existing Rel-15/16 capabilities.
Proposal#3: Check with RAN1 whether “same as RRC OLPC-SRS-Pos-r16” in R1 27-17 and “Same as RRC SpatialRelationsSRS-Pos-r16” in R1 27-19 means that the pre-requisite in the Rel-17 capabilities uses srs-PosResources-r16 or “srs-PosResourcesRRC-Inactive-r17” (i.e. R1 27-15))
Proposal#4: Check with RAN1 the R1 24-2 and 24-3 in the Annex as well as other R1 features with such ambiguity (i.e. “N/A” or “No” in the column of “Need for the gNB to know if the feature is supported” while indicate in the column of “Mandatory/Optional” as “optional with capability signalling”)


A draft LS is provided in R2-2204307.

5	Annex A: NR_feMIMO-Core

	23. NR_FeMIMO
	23-8-3
	SRS Antenna switching for >4Rx
	1. Support of SRS antenna switching xTyR with y>4
2. Report the entry number of the first-listed band with UL in the band combination that affects this DL
3. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL
	2-55
	Yes
	
	SRS Antenna switching for >4Rx is not supported
	Per FS
	n/a
	n/a
	n/a
	Component 1 candidate values: a combination from the set {t1r1, t2r2, t1r2, t4r4, t2r4, t1r4, t2r6, t1r6, t4r8, t2r8, t1r8}
Note: For any indicated value, x shall be equal to or smaller than the one associated with the largest y

Component 2 candidate values: {1 to 32}

Component 3 candidate values: {1 to 32}

Note: Component 2 and component 3 is not reported if component 1 is reported as xTyR with x=y.
	Optional with capability signalling



6	Annex B: NR_pos_enh-Core
	27. NR_pos_enh
	27-16
	OLPC for positioning SRS in RRC_INACTIVE state - gNB
	Same asRRC
OLPC-SRS-Pos-r16
	
	Yes
	
	OLPC for positioning SRS in RRC_INACTIVE state is not supported (gNB)
	Per band

	27. NR_pos_enh
	27-19
	Spatial relation for positioning SRS in RRC_INACTIVE state - gNB
	Same asRRC
SpatialRelationsSRS-Pos-r16
	
	Yes
	
	Spatial relation for positioning SRS in RRC_INACTIVE state is not supported (gNB)
	Per band


7	Annex C: NR_ext_to_71GHz-Core
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	24. NR_ext_to_71GHz
	24-2
	120KHz SSB support for initial access in FR2-2
	1. Support 120KHz SSB for initial access in FR2-2


	24-1, 24-1a
	N/A
	N/A
	120KHz SSB based initial access in FR2-2 is not supported
	per band

	N/A
	N/A
	N/A
	
	Optional with capability signalling



	24. NR_ext_to_71GHz
	24-3
	480KHz SSB support for initial access in FR2-2
	1. Support 480KHz SSB for initial in FR2-2
	24-2, 24-4, 24-4a
	N/A
	N/A
	480KHz SSB for initial access in FR2-2 is not supported
	per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling




