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Introduction
During the FS_RACS_RAN SI phase, a subsection in TR 37.873 ‎[1] was discussed that related to various combinations of capability signalling methods. We proposed to remove this subsection, since there were no agreements related to combinations and it was not discussed in any RAN2 meeting. In this paper, we provide our view on combinations of the capability signalling methods in the scope of the study item phase, i.e., Capability ID, Segmentation and Uplink Capability Signalling Compression (UCSC).
[bookmark: _Ref178064866]Discussion
Capability ID
Capability ID based signalling is by now assumed to be carried over NAS signalling initially, even though it will be possible to include the Capability ID also in the UECapabilityInformation message. We think that this signalling is very much independent on any of the other features, capability segmentation or Uplink Capability Signalling Compression. The capability ID is not really something that is dependent on execution of the UECapabilityEnquiry/UECapabilityInformation exchange and can thus be treated separately. Even though it may be necessary to sometimes send explicit capability information in case network does not have information about the Capability ID, there are still no necessary dependencies. Therefore, we propose that specifications do not assume such dependencies or combinations either.
[bookmark: _Toc4085947][bookmark: _Toc6927424][bookmark: _Toc6932660][bookmark: _Toc7533312][bookmark: _Toc7533439][bookmark: _Toc7683759]There is no dependence between the signalling method based on UE Capability ID and any of the other signalling methods. Specification of the Capability ID support can be made without consideration of any of the other methods being used.
[bookmark: _Toc4085954][bookmark: _Toc6927411][bookmark: _Toc6932666][bookmark: _Toc7533316][bookmark: _Toc7683763]RAN2 should specify Capability ID independent of capability segmentation and Uplink Capability Signalling Compression

RRC segmentation and Uplink Capability Signalling Compression (UCSC)
In the TR 37.873, it was recommended to standardize RRC level segmentation with hard split. Segmentation on RRC is introduced when the amount of information in an RRC message exceeds the PDCP limit. If the amount of information to send in an RRC message is not exceeding the PDCP limit, it will not be segmented. Using segmentation with a “hard split” means that the message being segmented will be seen as just a long stream of bits and no specific structure needs to be considered in either the segmentation process or in the merging process. Thereby, the segmentation is independent of the content being segmented and should work equally well for different compression methods (including no compression).
[bookmark: _Toc6932661][bookmark: _Toc7533313][bookmark: _Toc7533440][bookmark: _Toc7683760]Segmentation using hard split is independent of the content being segmented and thus independent of the other optimization methods discussed in FS_RACS_RAN.
In the TR, there was no conclusion on Uplink Capability Signalling Compression (UCSC). Even if it is decided to include possibilities to compress the capability information, i.e. with some generic or specific compression algorithm, there is no dependence to RRC segmentation that needs to be considered when standardizing either of these features.
If UCSC is eventually introduced, the only consequence of this may be that the number of segments needed to transmit large RRC messages may decrease, or alternatively, that segmentation would not be needed at all.
[bookmark: _Toc4085948][bookmark: _Toc6927425][bookmark: _Toc6932662][bookmark: _Toc7533314][bookmark: _Toc7533441][bookmark: _Toc7683761]There is no dependence to consider between capability compression and RRC segmentation that would suggest that the combination of these features needs to be considered when standardizing RRC segmentation.
In a similar way, there is no necessary dependence from RRC segmentation to capability compression that would suggest that the existence or absence of RRC segmentation would impact the way capability compression would be introduced. While we think this is true on a high level, we also consider that the amount of information that needs to be transmitted is dependent on the capability information request, including a “capability filter”, that indicates to the UE what information it should send to the network. If capability compression is introduced to support particular filters or particular amounts of information, then the size of the information requested, the performance of the compression algorithm and whether RRC segmentation is supported or not will obviously all be aspects to consider. In this aspect, we think that when evaluating (and possibly standardizing) capability compression, it makes sense to consider both the cases when RRC segmentation is supported and when it is not supported.
[bookmark: _Toc4085949][bookmark: _Toc6927426][bookmark: _Toc6932663][bookmark: _Toc7533315][bookmark: _Toc7533442][bookmark: _Toc7683762]There is no necessary dependence to consider between RRC Segmentation and Uplink Capability Signalling Compression that would suggest that the combination of these features needs to be considered when standardizing capability compression. However, if specific filters are being considered, then both filter, capability information size, compression algorithm performance and presence or absence of RRC segmentation needs to be considered.
From the above we conclude that both Capability ID and RRC segmentation can be introduced independently and without considering capability compression.
[bookmark: _Toc4085955][bookmark: _Toc6927412][bookmark: _Toc6932667][bookmark: _Toc7533317][bookmark: _Toc7683764]RAN2 should specify RRC Segmentation independent of capability compression.
[bookmark: _Toc4085956][bookmark: _Toc6927413][bookmark: _Toc6932668][bookmark: _Toc7533318][bookmark: _Toc7683765]RAN2 should, if specifying Uplink Capability Signalling Compression in the future towards enabling specific capability information sizes, consider both presence and absence of RRC Segmentation when evaluating different options for compression.

Conclusion
In Section 2 we made the following observations:
Observation 1	There is no dependence between the signalling method based on UE Capability ID and any of the other signalling methods. Specification of the Capability ID support can be made without consideration of any of the other methods being used.
Observation 2	Segmentation using hard split is independent of the content being segmented and thus independent of the other optimization methods discussed in FS_RACS_RAN.
Observation 3	There is no dependence to consider between capability compression and RRC segmentation that would suggest that the combination of these features needs to be considered when standardizing RRC segmentation.
Observation 4	There is no necessary dependence to consider between RRC Segmentation and Uplink Capability Signalling Compression that would suggest that the combination of these features needs to be considered when standardizing capability compression. However, if specific filters are being considered, then both filter, capability information size, compression algorithm performance and presence or absence of RRC segmentation needs to be considered.

Based on the discussion in Section 2 we propose the following:
Proposal 1	RAN2 should specify Capability ID independent of capability segmentation and Uplink Capability Signalling Compression
Proposal 2	RAN2 should specify RRC Segmentation independent of capability compression.
Proposal 3	RAN2 should, if specifying Uplink Capability Signalling Compression in the future towards enabling specific capability information sizes, consider both presence and absence of RRC Segmentation when evaluating different options for compression.
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