
3GPP TSG-RAN WG2 Meeting #125

R2-2401478
Athens, Greece, 26th Feb. – 1st Mar. 2023 

Source:
vivo, Guangdong Genius
Title:
[V171 172] Clarification on eRedCapIgnoreCapabilityFiltering
Agenda Item:
7.19.2

Document for:
Discussion and Decision
1. Introduction
This contribution is for the following RILs V171 V172:
	[RIL]: V171 

[Description]: The eRedCap UEs indicates explicitly with a bit in UE capability message whether the UE ignored the filter.

[Proposed Change]: It was agreed in RAN2#123bis meeting: 

· The eRedCap UEs indicates explicitly with a bit in UE capability message whether the UE ignored the filter.

The corresponding capability has been introduced as “eRedCapIgnoreCapabilityFiltering-r18”. It is better to also add the corresponding description in the procedure. Thus, we suggest to change it as:

1>
if the UE is an eRedCap UE and the UE supports eRedCapIgnoreCapabilityFiltering assumes frequencyBandListFilter to be the filter containing all the supported bands of the UE:
[Comments]: 
[CATT-Tangxun v114]: if we go with CATT's suggestion on V172, we don't need to make change as suggested by V171.

[HW-Yiru] we prefer the wording from vivo. But just an editorial change:
1> if the UE is an eRedCap UE and the UE supporting eRedCapIgnoreCapabilityFiltering assumes frequencyBandListFilter to be the filter containing all the supported bands of the UE:

Chenli-v180: See the response on V172 above (also update the editorial change), we suggest to change it as:

1>
if the UE is an eRedCap UE and the UE supporting eRedCapIgnoreCapabilityFiltering assumes frequencyBandListFilter to be the filter containing all the supported bands of the UE:

Ericsson (WI Rapporteur): No strong view, but we can discuss this further in the meeting. If majority thinks that a change is needed, we suggest the following: “if the UE is an eRedCap UE and the UE supports eRedCapIgnoreCapabilityFiltering, i.e., it assumes frequencyBandListFilter to be the filter containing all the supported bands of the UE:” or “if the UE is an eRedCap UE and the UE assumes frequencyBandListFilter to be the filter containing all the supported bands of the UE, i.e., the UE supports eRedCapIgnoreCapabilityFiltering:”

[RIL]: V172 

[Description]: Similar as V171

[Proposed Change]: Similar as V171, it is suggested to change it as:

1>
if the UE is an eRedCap UE, the UE may in the remainder of this procedure supports eRedCapIgnoreCapabilityFiltering assume frequencyBandListFilter to be the filter containing all the supported bands of the UE;

[Comments]: 
[CATT-Tangxun v114]: we suggest another wording to make the UE behaviour clear as below:
1>
if the UE is an eRedCap UE and the UE ignores the capability filtering enquiry, the UE may in the remainder of this procedure assumes frequencyBandListFilter to be the filter containing all the supported bands of the UE;

[HW-Yiru] we prefer the wording from vivo. But we understand CATT's concern that since it mentions "UE supports eRedCapIgnoreCapabilityFiltering", then UE reports capability using this new procedure, "may" should be remove. Thus, it is suggested to change it as:
1> if the UE is an eRedCap UE, the UE supporting eRedCapIgnoreCapabilityFiltering in the remainder of this procedure assumes frequencyBandListFilter to be the filter containing all the supported bands of the UE;

Chenli-v180: Considering CATT’s and HW’s comments, we think both UE supporting or not supporting this capability should be included here, while for the case that UE supporting this capability will be described belew. Thus, we suggest to change it as below:

1>
if the UE is an eRedCap UE, the UE may in the remainder of this procedure support eRedCapIgnoreCapabilityFiltering and assume frequencyBandListFilter to be the filter containing all the supported bands of the UE;

Ericsson (WI Rapporteur): Let’s discus this further in the meeting. No strong view, but if the majority prefers an update, we suggest the following:” if the UE is an eRedCap UE, the UE, in the remainder of this procedure, assumes frequencyBandListFilter to be the filter containing all the supported bands of the UE if the UE supports eRedCapIgnoreCapabilityFiltering;” or “if the UE is an eRedCap UE and the UE supports eRedCapIgnoreCapabilityFiltering, the UE, in the remainder of this procedure, assumes frequencyBandListFilter to be the filter containing all the supported bands of the UE;”


2. Discussion
In RAN2#123 meeting, [1] proposes an issue on the delay of UE capability transfer procedure. To address the growing UE capability size due to CA/DC, the current UE capability enquiry procedure is mandatory with frequencyBandListFilter.  In this case, UE has to select the required UE capability according to the filter criteria, which requires a high demand on the processing and memory, thus the delay of the UE capability transfer procedure is long. However, considering eRedCap only supports single CC, the total UE capability size is less so the capability filtering adds additional delay rather than benefits. 
In RAN2#123bis meeting, RAN2 confirmed the issue and made the following agreements [2] to solve it.
	· For eRedCap, RAN2 to specify UE capability transfer procedure to make UE capability filtering optional.

· An eRedCap UE may ignore the capability filter received in the capability enquiry and send all supported bands in the mirrored UE capability filter.

· The eRedCap UEs indicates explicitly with a bit in UE capability message whether the UE ignored the filter.




And in TS 38.306 v18.0.0 [3], the corresponding UE capability has been introduced:

	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	eRedCapIgnoreCapabilityFiltering-r18

Indicates that the eRedCap UE ignores the capability filtering enquiry and conveys all the supported bands in the appliedFreqBandListFilter, as specified in TS 38.331 [9].

An UE indicating this field shall also indicate the support of supportOfERedCap-r18. 
	UE
	No
	No
	FR1 only


Observation 1: It is optional for eRedCap UE to follow the capability filter received in the capability enquiry based on whether the eRedCap UE supports the capability of eRedCapIgnoreCapabilityFiltering-r18.
While in current RRC specification [4], the first corresponding description for eRedCap on this feature is as follows:

	1>
if the UE is an eRedCap UE, the UE may in the remainder of this procedure assume frequencyBandListFilter to be the filter containing all the supported bands of the UE;


And the second corresponding description for eRedCap on this feature is as follows:
	1>
if the UE is an eRedCap UE and the UE assumes frequencyBandListFilter to be the filter containing all the supported bands of the UE:

2>
include all the supported bands of the UE in the field appliedFreqBandListFilter;

1>
else:

2>
include the received frequencyBandListFilter in the field appliedFreqBandListFilter of the requested UE capability, except if the requested rat-Type is nr and the network included the eutra-nr-only field;


It could be observed that the current RRC specification only indicates that the eRedCap UE “may” ignore the capability filter, i.e., the UE assumes the frequencyBandListFilter to be the filter containing all the supported bands of the UE, while it doesn’t indicate that in which case the eRedCap UE could ignore the capability filter.

Observation 2: Current RRC specification doesn’t indicate in which case the eRedCap UE could ignore the capability filter.

Since whether eRedCap UE could ignore the capability filter is based on UE capability of eRedCapIgnoreCapabilityFiltering-r18 as specified in TS 38.306, we suggest making it clear in RRC specification and adding the UE capability related description in the RRC procedure in RRC specification. The corresponding TP is provided in Annex. 
Proposal 1: Add a description in RRC specification to clarify that UE assumes the frequencyBandListFilter to be the filter containing all the supported bands of the UE if UE supports eRedCapIgnoreCapabilityFiltering-r18, as the TP provided in Annex. 
3. Conclusion

In this contribution, we discuss the RIL V171 V172 on UE capability filter, observations and proposals are summarized as below.
Observation 1: It is optional for eRedCap UE to follow the capability filter received in the capability enquiry based on whether the eRedCap UE supports the capability of eRedCapIgnoreCapabilityFiltering-r18.

Observation 2: Current RRC specification doesn’t indicate in which case the eRedCap UE could ignore the capability filter.

Proposal 1: Add a description in RRC specification to clarify that UE assumes the frequencyBandListFilter to be the filter containing all the supported bands of the UE if UE supports eRedCapIgnoreCapabilityFiltering-r18, as the TP provided in Annex. 
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Annex - Text Proposal for RIL V171 V172
Start of change in TS 38.331 v18.0.0
5.6.1.4
Setting band combinations, feature set combinations and feature sets supported by the UE

The UE invokes the procedures in this clause if the NR or E-UTRA network requests UE capabilities for nr, eutra-nr or eutra. This procedure is invoked once per requested rat-Type (see clause 5.6.1.3 for capability enquiry by the NR network; see TS 36.331 [10], clause 5.6.3.3 for capability enquiry by the E-UTRA network). The UE shall ensure that the feature set IDs are consistent across feature sets, feature set combinations and band combinations in all three UE capability containers that the network queries with the same fields with the same values, i.e. UE-CapabilityRequestFilterNR, UE-CapabilityRequestFilterCommon and fields in UECapabilityEnquiry message (i.e. requestedFreqBandsNR-MRDC, requestedCapabilityNR, eutra-nr-only flag, and requestedCapabilityCommon) as defined in TS 36.331, where applicable.

NOTE 1:
Capability enquiry without frequencyBandListFilter is not supported.

NOTE 2:
In (NG)EN-DC, the gNB needs the capabilities for RAT types nr and eutra-nr and it uses the featureSets in the UE-NR-Capability together with the featureSetCombinations in the UE-MRDC-Capability to determine the NR UE capabilities for the supported MRDC band combinations. Similarly, the eNB needs the capabilities for RAT types eutra and eutra-nr and it uses the featureSetsEUTRA in the UE-EUTRA-Capability together with the featureSetCombinations in the UE-MRDC-Capability to determine the E-UTRA UE capabilities for the supported MRDC band combinations. Hence, the IDs used in the featureSets must match the IDs referred to in featureSetCombinations across all three containers. The requirement on consistency implies that there are no undefined feature sets and feature set combinations.

NOTE 3:
If the UE cannot include all feature sets and feature set combinations due to message size or list size constraints, it is up to UE implementation which feature sets and feature set combinations it prioritizes.

The UE shall:
1>
if the UE is an eRedCap UE and the UE supports eRedCapIgnoreCapabilityFiltering, the UE, in the remainder of this procedure, assumes frequencyBandListFilter to be the filter containing all the supported bands of the UE;

1>
compile a list of "candidate band combinations" according to the filter criteria in capabilityRequestFilterCommon (if included), only consisting of bands included in frequencyBandListFilter, and prioritized in the order of frequencyBandListFilter (i.e. first include band combinations containing the first-listed band, then include remaining band combinations containing the second-listed band, and so on), where for each band in the band combination, the parameters of the band do not exceed maxBandwidthRequestedDL, maxBandwidthRequestedUL, maxCarriersRequestedDL, maxCarriersRequestedUL, ca-BandwidthClassDL-EUTRA or ca-BandwidthClassUL-EUTRA, whichever are received;

1>
for each band combination included in the list of "candidate band combinations":

2>
if the network (E-UTRA) included the eutra-nr-only field, or

2>
if the requested rat-Type is eutra:

3>
remove the NR-only band combination from the list of "candidate band combinations";

NOTE 4:
The (E-UTRA) network may request capabilities for nr but indicate with the eutra-nr-only flag that the UE shall not include any NR band combinations in the UE-NR-Capability. In this case the procedural text above removes all NR-only band combinations from the candidate list and thereby also avoids inclusion of corresponding feature set combinations and feature sets below.

2>
if it is regarded as a fallback band combination with the same capabilities of another band combination included in the list of "candidate band combinations", and

2>
if this fallback band combination is generated by releasing at least one SCell or uplink configuration of SCell or SUL according to TS 38.306 [26]:

3>
remove the band combination from the list of "candidate band combinations";

NOTE 5:
Even if the network requests (only) capabilities for nr, it may include E-UTRA band numbers in the frequencyBandListFilter to ensure that the UE includes all necessary feature sets needed for subsequently requested eutra-nr capabilities. At this point of the procedure the list of "candidate band combinations" contains all NR- and/or E-UTRA-NR band combinations that match the filter (frequencyBandListFilter) provided by the NW and that match the eutra-nr-only flag (if RAT-Type nr is requested by E-UTRA). In the following, this candidate list is used to derive the band combinations, feature set combinations and feature sets to be reported in the requested capability container.

1>
if the requested rat-Type is nr:

2>
include into supportedBandCombinationList as many NR-only band combinations as possible from the list of "candidate band combinations", starting from the first entry;

3>
if srs-SwitchingTimeRequest is received:

4>
if SRS carrier switching is supported;

5>
include srs-SwitchingTimesListNR and srs-SwitchingAffectedBandsListNR for each band combination;

4>
set srs-SwitchingTimeRequested to true;

2>
include, into featureSetCombinations, the feature set combinations referenced from the supported band combinations as included in supportedBandCombinationList according to the previous;

2>
compile a list of "candidate feature set combinations" referenced from the list of "candidate band combinations" excluding entries (rows in feature set combinations) with same or lower capabilities;

2>
if uplinkTxSwitchRequest is received:

3>
include into supportedBandCombinationList-UplinkTxSwitch as many NR-only band combinations that supported UL TX switching as possible from the list of "candidate band combinations", starting from the first entry;

4>
if srs-SwitchingTimeRequest is received:

5>
if SRS carrier switching is supported;

6>
include srs-SwitchingTimesListNR and srs-SwitchingAffectedBandsListNR for each band combination;

5>
set srs-SwitchingTimeRequested to true;

3>
include, into featureSetCombinations, the feature set combinations referenced from the supported band combinations as included in supportedBandCombinationList-UplinkTxSwitch according to the previous;

NOTE 6:
This list of "candidate feature set combinations" contains the feature set combinations used for NR-only as well as E-UTRA-NR band combinations. It is used to derive a list of NR feature sets referred to from the feature set combinations in the UE-NR-Capability and from the feature set combinations in a UE-MRDC-Capability container.

2>
if sidelinkRequest is received:

3>
for a sidelink band combination the UE included in supportedBandCombinationListSidelinkEUTRA-NR, supportedBandCombinationListSL-RelayDiscovery, supportedBandCombinationListSL-U2U-RelayDiscovery or supportedBandCombinationListSL-NonRelayDiscovery:

4>
if the UE supports partial sensing for a band of the sidelink band combination, include the partial sensing capabilities for the band using the sl-TransmissionMode2-PartialSensing-r17;

3>
set sidelinkRequested to true;

2>
include into featureSets the feature sets referenced from the "candidate feature set combinations" and may exclude the feature sets with the parameters that exceed any of maxBandwidthRequestedDL, maxBandwidthRequestedUL, maxCarriersRequestedDL or maxCarriersRequestedUL, whichever are received;

1>
else, if the requested rat-Type is eutra-nr:

2>
include into supportedBandCombinationList and/or supportedBandCombinationListNEDC-Only as many E-UTRA-NR band combinations as possible from the list of "candidate band combinations", starting from the first entry;

3>
if srs-SwitchingTimeRequest is received:

4>
if SRS carrier switching is supported;

5>
include srs-SwitchingTimesListNR, srs-SwitchingTimesListEUTRA and srs-SwitchingAffectedBandsListNR for each band combination;

4>
set srs-SwitchingTimeRequested to true;

2>
include, into featureSetCombinations, the feature set combinations referenced from the supported band combinations as included in supportedBandCombinationList according to the previous;

2>
if uplinkTxSwitchRequest is received:

3>
include into supportedBandCombinationList-UplinkTxSwitch as many E-UTRA-NR band combinations that supported UL TX switching as possible from the list of "candidate band combinations", starting from the first entry;

4>
if srs-SwitchingTimeRequest is received:

5>
if SRS carrier switching is supported;

6>
include srs-SwitchingTimesListNR, srs-SwitchingTimesListEUTRA and srs-SwitchingAffectedBandsListNR for each band combination;

5>
set srs-SwitchingTimeRequested to true;

3>
include, into featureSetCombinations, the feature set combinations referenced from the supported band combinations as included in supportedBandCombinationList-UplinkTxSwitch according to the previous;

1>
else (if the requested rat-Type is eutra):

2>
compile a list of "candidate feature set combinations" referenced from the list of "candidate band combinations" excluding entries (rows in feature set combinations) with same or lower capabilities;

NOTE 7:
This list of "candidate feature set combinations" contains the feature set combinations used for E-UTRA-NR band combinations. It is used to derive a list of E-UTRA feature sets referred to from the feature set combinations in a UE-MRDC-Capability container.

2>
include into featureSetsEUTRA (in the UE-EUTRA-Capability) the feature sets referenced from the "candidate feature set combinations" and may exclude the feature sets with the parameters that exceed ca-BandwidthClassDL-EUTRA or ca-BandwidthClassUL-EUTRA, whichever are received;

1>
if the UE is an eRedCap UE and the UE supports eRedCapIgnoreCapabilityFiltering, i.e., it assumes frequencyBandListFilter to be the filter containing all the supported bands of the UE:

2>
include all the supported bands of the UE in the field appliedFreqBandListFilter;

1>
else:

2>
include the received frequencyBandListFilter in the field appliedFreqBandListFilter of the requested UE capability, except if the requested rat-Type is nr and the network included the eutra-nr-only field;

1>
if the network included ue-CapabilityEnquiryExt:

2>
include the received ue-CapabilityEnquiryExt in the field receivedFilters;

End of change in TS 38.331 v18.0.0
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