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Introduction
RAN4 and RAN2 have had a long discussion on the simultaneous Rx/Tx capability that is defined per BC.
In the LS R2-2100056 [1], RAN4 indicated a case where a UE does not support simultaneous Rx/Tx capability for a band combination (e.g. n39-n41-n79), but does support it for some band pair(s) in the band combination (e.g. n41-n79). In the LS, RAN4 understanding was that the simultaneous Rx/Tx capability for a certain band pair in a BC should shall be derived by the network from the capability for fallback band combinations. However, the RAN4 understanding did not align with the principle of the RAN2 specs, which resulted in the reply LS R2-2102495 [2] where RAN2 indicated that the capability for band pairs in a BC cannot be derived from fallback band combinations. Based on the above RAN2 understanding, in the reply LS R2-2106958 [3], RAN4 asks to introduce per-band-pair signalling to the simultaneous Rx/Tx capability.
The topic is discussed in RAN2 115-e and the email discussion [Post115-e][087] (summary in [5]), but companies could not converge on the following points:
· In which release we should introduce the new per-band-pair capability signalling
· Exchange of information between the network nodes, to make use of the new capability signalling in DC scenarios
This paper is to discuss the above remaining issues.
Discussion
Release 15 or 16?
As described in the paper for RAN2 115-e [4], the lack of capability is observed in the field in EN-DC scenarios. The new per-band-pair capability signalling is of large importance to ensure the end users the use of full UE and network capability. Therefore we need the solution available for as many UEs as we technically can, in a timely manner.
Observation 1: In the field there are UEs that do not support simultaneous Rx/Tx capability for a band combination, but functionally do support simultaneous Rx/Tx operation for some band pair(s) in the band combination. Current per-BC capability signalling limits the EN-DC band combinations that can be set up.
Observation 2: The solution should be available to as large population of the UEs as possible in a timely manner.
Moreover, the lack of granularity is introduced in Rel-15, and there is no technical showstopper to introduce the solution in Rel-15.
Observation 3: The lack of granularity is introduced in Rel-15 and can be solved in a backward-compatible way in Rel-15.
The other reason companies might prefer Rel-15 is that the LSes between RAN2/4 is of Rel-15. We need timely resolution of this issue, and asking RAN4 if we can defer the introduction to Rel-16 will delay the delivery of the solution to the market.
Based on the above discussion, we stress the need for the Rel-15 solution.
Proposal 1: RAN2 to support the per-band-pair UE capability signalling from Release 15.
Inter-node information exchange
MN -> SN band information
In MR-DC, for the SN to check the above per-band-pair capability, the knowledge of the bands that are used in the MN is required. For example, if an entry in allowedBC-ListMRDC contains the BC of {1, 42, n79}, then the SN cannot tell whether 42 is used in the MN. This is because allowedBC-ListMRDC omits the fallback BC, e.g. {1, n79} in this case.
Observation 4: As allowedBC-ListMRDC omits the fallback band combinations, allowedBC-ListMRDC alone is not sufficient for the SN to determine which band pair to check the simultaneous Rx/Tx capability.
It is analysed and proposed in the Post-115e email discussion [5] that the existing field selectedBandEntriesMNList can be reused for this purpose by removing the current limitation that it is used only for NR-DC, and the proposal was supported by most companies. We continue proposing to adopt the solution. The text proposal is already included in the draft CRs.
Proposal 3: RAN2 to clarify the field description of the selectedBandEntriesMNList that the SN can use the field to check the per-band-pair simultaneous Rx/Tx capability in NR-DC, (NG)EN-DC, and NE-DC, as in the draft CRs.
One company suggested during the email discussion that RAN2 forward this discussion to RAN3. However, as the existing RAN2 IE can be used we should not have a duplicate RAN3 solution for the same purpose.
Observation 5: As the existing field in RRC INM (selectedBandEntriesMNList) can be used, specifying the band information in RAN3 would lead to a duplicate function.
It is also our large concern that sending the issue to RAN3 (and potentially back to RAN2) just prolongs the discussion. Please note that it is EN-DC operation in the field that is suffering from the lack of the granularity.
Observation 6: The timely delivery of the solution for EN-DC (i.e. Proposal 3) is needed since the lack of granularity is being observed for EN-DC.
Hence, we propose to adopt the band information solution for the inter-node message in RAN2, in this meeting.
Proposal 4: RAN2 to agree Proposal 3 in this meeting.
MN -> SN UL/DL information
If a dual connectivity configuration has more than two bands in both of MN and SN, then there may be DL-only band pair across MCG and SCG. As an example let us MCG with bands {A, B} and SCG with bands {C, D} where bands A and C have both UL/DL configured, and bands B and D have only DL configured. In this scenario, the band pair {B, D} is a DL-only band pair. The network does not need to validate the simultaneous Tx/Rx capability for the DL-only band pair, as the UE does not perform transmission in either band.
Observation 7: The network does not need to validate the simultaneous Rx/Tx capability for the band pair where UL is not configured in either band.
Indicating from the MN to the SN whether UL and DL is configured for each band on top of the band information in the previous subsection might help optimize the network’s validation of the simultaneous Rx/Tx capability. The optimization might be beneficial, but it appears to need a new IE/field in CG-ConfigInfo (see Q6 of [5] for an example ASN.1). Therefore, it is worth considering how many cases we can benefit it.
The UL/DL information would be beneficial when:
· Both cell groups in the band combination have multiple CCs;
· The UE supports uplink for the above CCs, i.e. multiple CCs within each cell group; and
· The band pair for which the UE does not support simultaneous Rx/Tx is separated across the cell groups.
We are not sure if we have many cases that meets the above condition, and we are open to discuss this aspect. We also think this aspect can be covered by RAN2 as the UL/DL information is what explains more about the selected bands in MN, which is indicated by an RRC inter-node message.
Proposal 5: RAN2 to discuss whether to add support for indication from MN to SN whether UL and DL is configured for each band.
SN -> MN information
Although in the long email discussion we suggested the addition of band and UL/DL information also to CG-Config, after some discussion and consideration we have come to think that the information is not essential.
Our understanding on the concept of the band combination selection in MR-DC is as follows:
1) MN first suggests “allowed” band combinations to the SN
2) SN tries to find a suitable band combination according to the allowed BCs and the UE capabilities.
3) If the SN can find a suitable band combination, it produces the RRC configuration for SN.
4) Else if the SN cannot find a suitable band combination, then it rejects the SN addition or request the re-negotiation.
We assume that the SN validates the simultaneous Rx/Tx capability in the step 2 above. If the SN can find a suitable band combination (that respects UE capabilities including the simultaneous Rx/Tx), then the MN does not need to validate the simultaneous Rx/Tx capability because the capability is already checked by the SN. Thus we assume the band and UL/DL information is not needed in CG-Config.
Observation 8: The MN does not need to check the simultaneous Rx/Tx capability after the SN has checked the capability.
Another reason not to have the band/UL/DL information in the SN-to-MN direction is that it might require a new IE/field, as discussed in Q6 of [5].
Proposal 6: Not to add band information or UL/DL information for SN to MN direction.
Summary and Proposal
UE capability signalling
Observation 1: In the field there are UEs that do not support simultaneous Rx/Tx capability for a band combination, but functionally do support simultaneous Rx/Tx operation for some band pair(s) in the band combination. Current per-BC capability signalling limits the EN-DC band combinations that can be set up.
Observation 2: The solution should be available to as large population of the UEs as possible in a timely manner.
Observation 3: The lack of granularity is introduced in Rel-15 and can be solved in a backward-compatible way in Rel-15.
Proposal 1: RAN2 to support the per-band-pair UE capability signalling from Release 15.
Inter-node signalling
Observation 4: As allowedBC-ListMRDC omits the fallback band combinations, allowedBC-ListMRDC alone is not sufficient for the SN to determine which band pair to check the simultaneous Rx/Tx capability.
Proposal 3: RAN2 to clarify the field description of the selectedBandEntriesMNList that the SN can use the field to check the per-band-pair simultaneous Rx/Tx capability in NR-DC, (NG)EN-DC, and NE-DC, as in the draft CRs.
Observation 5: As the existing field in RRC INM (selectedBandEntriesMNList) can be used, specifying the band information in RAN3 would lead to a duplicate function.
Observation 6: The timely delivery of the solution for EN-DC (i.e. Proposal 3) is needed since the lack of granularity is being observed for EN-DC.
Proposal 4: RAN2 to agree Proposal 3 in this meeting.
Observation 7: The network does not need to validate the simultaneous Rx/Tx capability for the band pair where UL is not configured in either band.
Proposal 5: RAN2 to discuss whether to add support for indication from MN to SN whether UL and DL is configured for each band.
Observation 8: The MN does not need to check the simultaneous Rx/Tx capability after the SN has checked the capability.
Proposal 6: Not to add band information or UL/DL information for SN to MN direction.
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