3GPP TSG-RAN WG4 Meeting #98bis-e
R4-2106566
Electronic Meeting, Apr. 12-20, 2021
Title:
R17 DC reporting for more than 2CCs
Source:
OPPO
Agenda item:
8.3.6
Document for:
Approval
1 Introduction
DC location reporting has been discussed in Rel-16 for the 2UL CC case and the CR in RAN2 was agreed to report DC location based on the permutation of BWPs which is maximum 64 locations can be accommodated. In Rel-17, the DC location reporting for FR2 more than 2CCs was added into WID [1], and it needs to consider how to report the DC location. This paper share some initial thoughts on this issue.
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2 Discussion

The DC location reporting is required for the high order modulations like 256QAM, and is also needed to meet FR2 IBE requirements [2]. There were many discussions before in identify which condition will impact the DC location but it is difficult to conclude on this. As it can be found in [3] that the DC location mainly depends on the outmost CC or BWP, however, meanwhile the PA architecture, active BWP in the middle CC, DL CC impact to the UL CC, etc. also were identified as the factors that might impact the exact DC location which makes DC location reporting finally has to depends on the permutation of all the possible BWP combinations. This is doable in 2CC or even 3CC cases, however, with the increase of CC numbers, the permutation increase dramatically. Whether reporting all the possible BWP combinations needs FFS.
Referring to RAN2 agreements in last meeting and also LS to RAN4 [4] as below, it can be seen that RAN2 signaling design is focusing on 2CC case, but the ASN.1 extension for >2CC cases in the future is also considered. However, what unclear is that on which level this signaling extension can be covered, for example, whether 8CC BWP permutation is also can be covered? 
	· The UE provides the Rel-16 RRC based Tx DC Location reporting as a response to a request from the NW using new Rel-16 RRC IE.  Upto the NW on how Rel-15 and Rel-16 TX DC location requests are to be used (and combined) 

· The Rel-16 RRC based Tx DC Location reporting can be requested by the network in RRCReconfiguration or in RRCResume (same cases as Rel-15)

· For Rel-16 RRC based signalling of Tx DC location reporting, RAN2 will focus on designing for the 2CC UL CA case with the intention that ASN.1 extension can be used for >2CC in the future.

· Assume that Network providing BWP pairs is not needed when focus on 2CC (not completely off the table)

· UE explicitly signals the two sets of {Serving Cell ID + BWP ID} for DC location info which also covers the cases where the SCell is deactivated.

· the case of ‘SCell configured but not activated’ is a valid case for explicit signalling.

· For the gNB to understand the DC location info, UE explicitly provides the serving cell (PCell or SCell) as reference point that is to be used by gNB for interpreting DC location info. The SCS is taken from the BWP of the provided serving cell. 

· SUL is NOT considered in the design of Rel-16 DC location report signalling. Inform RAN4 about this.
· The maximum number of DC locations the UE can report using Rel-16 DC location signalling is 64.

· A new per-BC capability supporting the Rel-16 DC location reporting will be added and this addresses the RAN4 FG 7-5.

· The new release-16 single PA signalling framework can include dual PA signalling where the DC location for the second PA is reported along with Serving cell + BWP ID


Observation 1:    RAN2 defined signaling reporting for the permutation of 2CC cases and considered future extension for more than 2CC cases, but whether it can be directly applied to 8CCs is unknown.
In [5], the 2CC has 16 BWP permutations, follow same logic then if we consider the 8CC case, it will have 65536 possible DC locations and needs at least 16 bits to accommodate this possible locations. This is up to RAN2 decide whether this is big signaling overhead or not. If not big issue for RAN2, then this 8CC location reporting will be easily extending of current RAN2 signaling, i.e. extend bit numbers. If this 16bits is considered as big issue then we need to think about some other choices.
Observation 2:    Check RAN2 view on reporting all the permutations of 8CCs via 16 bits is needed before discussing alternative solutions.
During the Rel-16 discussion, several alternative choices were given, summarized as below:

· Reporting DC location only based on the outmost configured or activated CCs/BWPs to reduce the signaling overhead
· It assumes the CCs between the outmost CCs do not impact the DC location, but this is not always the case.
· Reporting DC location based on NW request

· Currently not supported by signaling, and it seems RAN2 has already discussed this solution. Can be considered further if RAN2 is ok.

· Reporting the offset between default and actual DC location
· This defines default DC locations like in the middle of outmost CCs and allow UE to report an offset if it doesn’t locate in the middle. This still needs to report all the permutations.
· Dynamically report the DC location based on the activated CCs/BWPs

· Comparing to the previous methods, maybe this dynamic reporting is the most flexible approach in DC location reporting and UE design. But the impact to other groups needs evaluation.

· Reporting 3300/3301 for the case of not within the default DC location

· This means for these UEs the UL performance will be limited and also needs the waiver of IBE requirements.
Observation 3:    The solutions discussed in Rel-16 either limit UE design or have impact to other groups.
At this moment, it may deserves to rethink about the solutions that have been brought up and also the new approaches. And communicate with RAN2 on the possibility of reporting permutation of 8CCs might be helpful in discussing alternatives. Also it might be also helpful to further discuss whether dynamic solutions can be considered or not even it impact RAN1.
Proposal 1:        It is proposed to send LS to RAN2 asking whether reporting all the possible permutations of 8CC is acceptable from signaling overhead perspective.

Proposal 2:        It is proposed to clarify whether the dynamic solutions can be considered or not in Rel-17.

A draft LS is attached in Annex.
3 Conclusion

Observation 1:    RAN2 defined signaling reporting for the permutation of 2CC cases and considered future extension for more than 2CC cases, but whether it can be directly applied to 8CCs is unknown.

Observation 2:    Check RAN2 view on reporting all the permutations of 8CCs via 16 bits is needed before discussing alternative solutions.
Observation 3:    The solutions discussed in Rel-16 either limit UE design or have impact to other groups.

Proposal 1:        It is proposed to send LS to RAN2 asking whether reporting all the possible permutations of 8CC is acceptable from signaling overhead perspective.

Proposal 2:        It is proposed to clarify whether the dynamic solutions can be considered or not in Rel-17.
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1. Overall Description:

RAN4 is discussing the DC location reporting solutions for more than 2CC cases. And RAN4 noticed that the DC location reporting mechanism for 2CC case has been introduced in RRC specification, and the ASN.1 extension can be used for >2CC in the future. 
RAN4 would like to check with RAN2 whether reporting all the permutation of BWP combinations among 8CCs can also be accommodated in RRC signalling.
Besides of reporting all the permutation of BWP combinations, alternative solutions are also under discussion, RAN4 will inform RAN2 on the progress in future meetings.
2. Actions:

To RAN WG5 group:

ACTION: RAN4 respectfully ask RAN2 to provide view on whether reporting all the permutation of BWP combinations among 8CCs can also be accommodated in RRC signalling.

3. Date of Next TSG WG RAN4 Meetings:

TSG WG RAN4 Meeting #99-e
May 19-27, 2021
