3GPP TSG-RAN WG2 Meeting #121bis-e	R2-2303398
Online, 17– 26 April 2023	


Agenda item:	3
Source:	Apple Inc, Qualcomm Inc(???), Ericsson Inc
Title:	On servicing RAN4 request on aggregate BW signaling for FBG5 CA BW classes
WID/SID:	NR_RF_FR2_req_enh2-Core
Document for:	Discussion / Decision
Introduction 
Along with the fallback group topic, RAN2 has discussed the topic of aggregate BW signalling by the UE for FBG5 CA BW classes. This was triggered out the LS from RAN4[1]. The summary from the discussion in RAN2 [2] resulted in no consensus as the below agreement from RAN2-120 shows.
	
FBG5 BW Classes
R2-2212966	Summary of RAN2 contributions on FBG5 BW Classes	Qualcomm Incorporated	discussion	Rel-17	NR_RF_FR2_req_enh2-Core
· QC think that the main question is whether the new parameter would be useful for any common case. QC think this is a quite common case. 
· HW think that feature set per CC would need to be the same to utilize this, and this would typically be different. HW think by having one combination and this parameter Many new cases would be indicated, and need to test anyway. QC think similar situation already exists. HW think that previously we could limit to non-higherst BW
· Xiaomi think that if we use this we need to apply that BW for fallbacks may be higher than original BW. QC think this is covered in P3, and for legacy this seems possible. 
· MTK think the new proposal has signalling reduction benefit, but are still not sure this will be a common case.
· TMO think this is an optimization. 
· Chair: majority (a weak majority) believes the additional parameter doesn’t bring enough gain, ie. No consensus in RAN2 to introduce the new parameter. 

No blocking issues found, but:
No consensus in RAN2 to introduce the new parameter





RAN2 sent an LS reply on the no consensus part[3], and based on this, there was discussion in RAN4-106 and a further LS [4] reply was given to RAN2. This LS suggests a possible way of signalling (re-using an existing field) to convey the aggregated BW support by the UE for the FBG5 CA BW class.
It is our view that the LS reply [4] (a second LS from RAN4 for the same topic) suggests that RAN4 is interested in pursuing this signalling. In this paper, we intend to propose in RAN2 to try and honor RAN4 request by agreeing to a signalling means for allowing the UEs to report an aggregated BW for FBG5 CA BW classes.
RAN4’s view on the agg BW for FBG5 CA BW class
We would like to start with the fact that RAN4 has sent back an LS reply[4] with suggestions on RAN2 signalling, even after RAN2 has informed RAN4[3] on the “no consensus” aspect.
	From the RAN4 LS reply [4]:
The newly introduced FR2 CA BW classes in FBG5 though with the merits of providing the most flexibility in combining the 100MHz and 200MHz cells as well as having the prescience for future aggregated BW extension up to 2400 MHz, it also has a potential issue when UE’s maximum aggregated BW is less than the CA BW class upper BW limit where UE’s full capability in the fallback BW classes can only be indicated by the rather complicated FeatureSet signalling, and that would result in substantial signalling overhead.

To mitigate the potential signaling overhead issue for FR2 FBG5 CA BW classes, RAN4 consider that it would be beneficial to have the ability for a UE to be able to indicate a maximum aggregated BW capability for contiguous CA in addition to the existing CA BW class signaling.



We list below several observations from looking at the LS reply [4] (a second LS from RAN4 on this topic!)
Observation 1: RAN4 had consensus on the fact that there are UEs which would benefit from signalling reduction, if these UEs are allowed to signal an aggregated BW that can be less than the FBG5 CA BW class that the UE reports.
Observation 2: The points that were raised in RAN2 on NOT seeing the usefulness of this aggregated BW signaling, are listed below (based on the summary from [2])
1. It is not a typical case that the UE has different BW variations/ while having the same capabilities at feature set (per band) and feature set per CC level. 
2. Would only work when the UE can support all of the UL and DL sub-feature set combinations.
3. New signalling can end up in the UE declaring the capability of band combinations associated with many combinations of CC bandwidths, which can cause significant testing burden
4. Allows multiple ways to indicate the same UE capability, and RAN2 needs to discuss whether/how to avoid it.
Observation 3: Except for point 4, the points 1/2/3 (about existence of such UEs and about testing burden) would have been discussed in RAN4 as well and the LS reply suggests that RAN4 sees the existence of such UEs supporting FBG5 and the benefit they attain (assuming the such UEs would exhibit the characteristics from points 1/2). 
Observation 4: They even have gone further by suggesting an alternative way in which this can be signaled, in view of “helping” RAN2 with easing the signalling size concern (by re-using existing signaling).
Observation 5: Regarding the point on UE reporting the capability in multiple ways, we think the existing FeatureSetDL/UL and FPSC can allow such signalling anyway, and gNBs should be able to derive the UE capability. 
We believe that RAN2 should revisit the arguments made in RAN2-120 in view of the LS reply from RAN4, and propose that RAN2 should consider agreeing to adding the signalling option.
Observation 6: Considering the interest (and consensus in that interest) from RAN4, RAN2 should re-visit the topic and view the arguments made against this approach based on the latest view from the LS reply.
	
· Chair: majority (a weak majority) believes the additional parameter doesn’t bring enough gain, ie. No consensus in RAN2 to introduce the new parameter. 

No blocking issues found, but:
No consensus in RAN2 to introduce the new parameter





Observation 7: On the other hand, we should not forget that there were a considerable number of companies that were supportive of this in RAN2-120.
Observation 8: The suggestion from LS reply (on re-using intraBandFreqSeparationDL) can be evaluated once RAN2 agrees to designing the solutions (as RAN2 is the expert in this area).
Proposal 1: RAN2 to agree to design signalling in Rel-17 that allows the FBG5 CA BW class UEs to also report a maximum aggregated BW for that BC.
Proposal 2: Companies to bring Rel-17 CR to RAN2-122 for discussion/approval.

Conclusions
Observation 1: RAN4 had consensus on the fact that there are UEs which would benefit from signalling reduction, if these UEs are allowed to signal an aggregated BW that can be less than the FBG5 CA BW class that the UE reports.
Observation 2: The points that were raised in RAN2 on NOT seeing the usefulness of this aggregated BW signaling, are listed below (based on the summary from [2])
5. It is not a typical case that the UE has different BW variations/ while having the same capabilities at feature set (per band) and feature set per CC level. 
6. Would only work when the UE can support all of the UL and DL sub-feature set combinations.
7. New signalling can end up in the UE declaring the capability of band combinations associated with many combinations of CC bandwidths, which can cause significant testing burden
8. Allows multiple ways to indicate the same UE capability, and RAN2 needs to discuss whether/how to avoid it.
Observation 3: Except for point 4, the points 1/2/3 (about existence of such UEs and about testing burden) would have been discussed in RAN4 as well and the LS reply suggests that RAN4 sees the existence of such UEs supporting FBG5 and the benefit they attain (assuming the such UEs would exhibit the characteristics from points 1/2). 
Observation 4: They even have gone further by suggesting an alternative way in which this can be signaled, in view of “helping” RAN2 with easing the signalling size concern (by re-using existing signaling).
Observation 5: Regarding the point on UE reporting the capability in multiple ways, we think the existing FeatureSetDL/UL and FPSC can allow such signalling anyway, and gNBs should be able to derive the UE capability. 
Observation 6: Considering the interest (and consensus in that interest) from RAN4, RAN2 should re-visit the topic and view the arguments made against this approach based on the latest view from the LS reply.
Observation 7: On the other hand, we should not forget that there were a considerable number of companies that were supportive of this in RAN2-120.
Observation 8: The suggestion from LS reply (on re-using intraBandFreqSeparationDL) can be evaluated once RAN2 agrees to designing the solutions (as RAN2 is the expert in this area).


Proposal 1: RAN2 to agree to design signalling in Rel-17 that allows the FBG5 CA BW class UEs to also report a maximum aggregated BW for that BC.
Proposal 2: Companies to bring Rel-17 CR to RAN2-122 for discussion/approval.
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