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Introduction
[bookmark: _Ref178064866]This report provides a summary for the following post-meeting email discussion:
· [bookmark: _Hlk217388953][POST132][007][UE caps] BC capability CRs (Xiaomi)
	Intended outcome: Review CRs and agree on whether we start from R16 
	Deadline:  Long

Companies providing input to this email discussion are requested to leave contact information below.
	Company
	Name
	Email Address

	Xiaomi
	Ziyi Li
	liziyi5@xiaomi.com

	Ericsson
	Lian Araujo
	lian.araujo@ericsson.com

	
	
	


Discussion
During RAN2 #132 meeting, the following agreement on ‘per band and per BC’ were agreed:
Agreements from RAN2 perspective
1. No matter CA is configured or not, if the capability/component is not counted across CCs, the minimum capability between per BC capability and per band capability should be applied for a band in case of band combination (CA).
2. For the capability/component is counted across CCs, wait for RAN1 for the conclusion.
3. When per BC capability is indicated but some subset of the bands in the BC doesn’t indicate per band capability, the capability/component is not supported in the band without per band capability, the capability/component is supported only in the band with per band capability signalled. This applies to both capability/component that is counted/not counted across CCs.
4. When the UE reports the per band capability but does not include the per BC capability for a certain BC, the UE supports the feature as indicated in the per band capability without further per BC limitations. This applies to both capability/component that is counted/not counted across CCs.
5. If Feature B is prerequisite of Feature A and both features are ‘per band and per band combination’:
a. A UE supporting feature A per band shall also indicate support of feature B at the given band;
b. A UE supporting feature A per BC shall also indicate support of feature B at the given BC.
6	For per-band per-BC capabilities for MIMO codebook capabilities:
-	If a UE supports such capabilities in a set of bands separately (per-band) then the UE must always support those capabilities in any CA combination composed of the respective bands (per-BC). No further enhancement is needed for this case.
8	Inform RAN1 about our agreements
7	Update at least Rel-19 CRs.  FFS whether we need Rel-16, 17, 18 CRs
Additionally, RAN1 further agreed the following agreements in RAN1 #123 meeting in R1-2509496 [1]:
	Agreement: 
· When UE indicates both per band and per BC capability, if the capability/component is counted across CCs and CA is not configured, then
· gNB only considers per Band capability regardless of reported per BC capability (i.e., per BC capability can be ignored in this case)
· When UE indicates both per band and per BC capability, if the capability/component is counted across CCs and CA is configured, then
· if all CCs over the CA are within the same band (intra-band CA), the CA is restricted by the per band capability/component corresponding to the CA
· if the CCs of the CA are associated with a band combination (inter-band CA), the CA is restricted by the per BC capability/component corresponding to the CA


Based on the above, rapporteur summarizes the following general principle of ‘per band and per BC’ and its prerequisite:
	[bookmark: _Hlk217465217]When both per band and per BC capability are indicated:
1. if capability/component is not counted across CCs:
a) No matter CA is configured or not, the minimum capability between per BC capability and per band capability should be applied for a band in case of band combination (CA);
2. if capability/component is counted across CCs:
a) if CA is not configured by network, only per band capability regardless of reported per BC capability;
b) if CA is configured by network,
i. if all CCs over the CA are within the same band (intra-band CA), the CA is restricted by the per band capability/component corresponding to the CA
ii. if the CCs of the CA are associated with a band combination (inter-band CA), the CA is restricted by the per BC capability/component corresponding to the CA
When per BC capability is indicated but some subset of the bands in the BC doesn’t indicate per band capability:
The capability/component is not supported in the band without per band capability, the capability/component is supported only in the band with per band capability signalled. This applies to both capability/component that is counted/not counted across CCs.
When the UE reports the per band capability but does not include the per BC capability for a certain BC:
The UE supports the feature as indicated in the per band capability without further per BC limitations. This applies to both capability/component that is counted/not counted across CCs.
If a UE supports the per band capability in a set of bands separately, the UE should also support the corresponding per BC capabilities in any CA combination composed of the respective bands.
If Feature B is prerequisite of Feature A and both features are ‘per band and per band combination’:
a. A UE supporting feature A per band shall also indicate support of feature B at the given band;
b. A UE supporting feature A per BC shall also indicate support of feature B at the given BC.



During previous discussion, the discussion on ‘per band and per band combination’ was initiated from MIMO codebook capabilities, who are defined in both per band and per BC with the same feature components. However, there were some concerns on whether applying the above interpretation for ‘per band and per band combination’ capabilities to capabilities such as power class, etc. However, rapporteur observes that power class comprises different components with some components defined as per band (highlighted in green) while others defined as per BC (highlighted in yellow), which is not using ‘per band and per BC’ granularity (as for MIMO codebook capabilities) in RAN1/4 feature list [2].
	2-9
	UE power class
	1) Support of FR1 UE power class
2) Support of FR2 UE power class
3) Support of FR1 UE power class for EN-DC
4) Support of FR1 UE power class for NR-CA

	
	Yes
	gNB cannot know the UE power class 
	Type 1 and Type 3 (see remarks column)
	No Need
	No Need
	
	Capability signalling
· FR1 UE power class ( Type 1 (per band))
· FR2 UE power class ( Type 1 (per band))
· FR1 UE power class for EN-DC (Type 3 (per band combination))
· FR1 UE power class for NR CA (Type 3 (per band combination))

Note that default power class for each component is indicated in TS38.101-1/2/3. If the default power class is not indicated, UE shall report supported power class.

Note that the component 2) is also used as power class for intra-band contiguous NR-CA in FR2

	RAN4
	
Mandatory to support at least one power class with capability. The capability signalling is absent if UE supports only default power class.
	
Mandatory to report non-default power class if UE supports




Therefore, rapporteur suggests to consider define ‘per band and per band combination’ as a new granularity with the following definition:
[bookmark: _Hlk217465130]Per band and per BC capability means that a UE capability parameter defined in both per band and per BC with the same feature components. The capability is signalled in per band and also signalled in per band combination.
Q1. Does company agree to define ‘per band and per band combination’ as a new granularity and its definition above?
	Company
	Yes/No
	Comment to definition

	Ericsson
	No strong view
	As long as we clarify in 38.306 what this per band and per band combination signaling is there may not be much impact on whether we define it as a new granularity or not.

	
	
	

	
	
	

	
	
	



Following RAN2 #132 meeting agreement
7	Update at least Rel-19 CRs.  FFS whether we need Rel-16, 17, 18 CRs
Rapporteur provided Rel-19 draft CR, including the above ‘per band and per band combination’ definition and general principle,
Q2. Please companies provide comment to the draft CR in below table (to avoid changes over changes and so many bubble comment in draft CR):
	Company
	Yes/No
	Whether to capture ‘per band and per band combination’ definition in Section 3.1? (Yes/No)
	Suggestion on changes in Section 4.2.1

	Ericsson
	
	Yes, but some changes are needed. We should usually spell out “band combination” rather than saying “BC”, and the second sentence seems misleading since in some cases the UE may not report the per BC component. Hence we suggest the following:
Per band and per BCband combination capability means that a UE capability parameter defined in both per band and per BCband combination with the same feature components. The capability is signalled in per band and also signalled in per band combination.
	The sentence below talks about “set of bands separately” which is difficult to understand:
If a UE supports the "per band" capability in a set of bands separately, the UE should also support the corresponding "per BC" capabilities in any CA combination composed of the respective bands.

we suggest to change it to:
If a UE supports the "per band" capability in a set of bands separately, the UE should also support the signalled “per band” corresponding "per BC" capabilities in any CA combination composed of the respective bands.

The paragraph below is difficult to follow. The main idea is that for CA within a band we  are limited by the per-band capability, and for CA involving more than one band then we are limited by per-BC capability, and counting is performed across all CCs. But at the moment the sentence is not so clear, we could discuss more during the meeting to try to find a better wording.
if the comprised parameter(s) is counted across CCs of intra-band CA (all CCs over the CA are within the same band), the "per band" capability is applied across CCs within the corresponding intra-band CA; if the comprised parameter(s) is counted across CCs of inter-band CA (all CCs over the CA are associated with a band combination), the "per BC" capability to the corresponding inter-band CA.

	
	
	
	

	
	
	
	

	
	
	
	



In the end, considering capabilities with ‘per band and per band combination’ are widely captured in TS 38.306 since Rel-16 (almost all MIMO codebook capabilities), to keep consistent and avoid ambiguity, rapporteur proposes the above changes starting from Rel-16.
Q3. Does company agree to start to make the changes on ‘per band and per band combination’ (as in Rel-19, including changes in Section 3.1 and Section 4.2.1) from Rel-16 TS 38.306 (if agreed, rapporteur will provide the corresponding CR with same changes as in Rel-19 from the agreed release):
	Company
	Yes/No
	If not, which release to start the change? (Rel-17, Rel-18)

	Ericsson
	Yes
	


Conclusion
<to be updated>
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