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Abstract of the contribution: This contribution proposes to secure time in RAN2 for discussions on UE Capability ID in Rel-16.
1
Introduction
At RAN#79, based on companies’ interest, it was agreed to further study means to optimize the handling of UE AS capabilities – a corresponding LS [1] was sent to TSG SA for further handling. SA#79 tasked SA2 to look into the issue and conclude whether and how to proceed in Release 15. SA2#127 concluded this should be handled in Rel-16 as part of a dedicated study [2]. SA2#127bis drafted and agreed a study item proposal [3], subject to SA#80 approval. Depending on Rel-16 discussions in SA, this study is expected to run through 2H2018.

It is important that sufficient time be available in RAN2 for coordinating discussions with SA2 especially as the mechanism used in the AS can be AS-specific. RAN2 discussions are expected to resume in Q4 2018 (from RAN#81).
RAN2#102 meeting focused on finalizing the discussion on structural optimization of the UE capability signalling in Rel-15.

2
Discussion
2.1
UE Capability size estimation

Based on the latest UE capability structure (see Appendix), the maximum size for the NR/MRDC radio capabilities can estimated by 

Max_#_of_band_combination * Max_#_of_band * Max_#_of_Feature_Sets_per_BC * Feature_Set_ID *2 

= 65536*32*64*8*2= 2^30 bytes

This is of course a theoretical maximum and not a good reference for SA2 study.

From LTE experience, we estimate the typical size for NR capability as:

Estimated_Max_#_of_band_combination * Estimated_Max_#_of_band * Estimated_Max_#_of_Feature_Sets_per_BC * Feature_Set_ID *2 

= 1024*4*8*8*2= 2^16 byte = 65,536 bytes
This is significantly larger than LTE, i.e. at least an order of magnitude larger than the latest LTE UE capability, which is several thousands of bytes at most. 

Please note this is the complete UE capability information; the actual signalling is further limited by max PDCP PDU size i.e. 9000/8188 bytes for NR/LTE.

Observation 1: LTE UE capability has reached several thousands of bytes.

Observation 2: 5G UE capability, including EN-DC and NR SA, is significantly larger than LTE.
2.2
Current optimizations
For UE capability signalling size reduction optimization, there are three independent conceptual directions:

1)
Optimization to reduce duplicated capability within the same UE

2)
Optimization to reduce the duplicated capability across the same UE model using a UE Capability ID

-
Using an identifier, e.g. device ID, to represent a set of common capability across different UEs 

3)
Optimization on network enquiry, e.g. more specific enquiry request to limit the size of UE capability signalling.
1) is the baseline in Rel-15 – although RAN2 has diligently removed any duplication for most cases, the optimisation may not be optimal enough in some scenarios. 
3) could be useful, but if the network is interested to know a UE capability for a large number of band combinations, it has to poll for a smaller number of band combinations repeatedly in view of the max PDCP PDU size limitation, which increase the number of UE capability signalling in RAN and CN. 
2) will not replace 1) but has the potential to largely reduce the size since the general observation is many models of UE support a similar capability. 

Observation 3: UE capability signalling with a UE Capability ID has the potential to outperform other options on reducing UE capability signalling size.

2.3
Considerations for signalling reduction

While a driving force for UE Capability ID is to identify common sets of capabilities, delta capabilities from any such set shall still be supported by a UE. A trade-off therefore exists between:

a)
Standalone UE Capability ID

b)
UE Capability ID and additional (delta) capability

Although it is possible to have a standalone UE Capability ID cover complete UE capabilities, not only the length of such ID could be long considering the number of UE and software versions, but it would also be difficult to maintain an accurate up-to-date database of such ID without frequent database updates. The more the UE and network can use the database as is, the better the performance of such mechanism. In our view, the right approach is that a UE can report a UE Capability ID plus optionally additional (delta) capabilities. A set of common UE capabilities can be defined and understood by all UE, so a UE can reduce capability signalling through the corresponding UE Capability ID even there is no corresponding entry of its exact capability in the database.

It is also important to allow UE differentiation at the same level and granularity as with the baseline approach, instead of restriction UE implementation flexibility.

From our point of view, a generic UE capability ID mechanism is similar to a compression algorithm dedicated to UE capability, i.e. a common dictionary (i.e. common capability) represented by identifiers maintained and known by all entities, so the complete capability is almost never used.

Observation 4: A standalone UE capability ID increases the database maintenance, the related signalling and the length of the UE Capability ID. 

Observation 5: Allowing delta capability is necessary, in which case the UE Capability ID mechanism is similar to compressing the UE capabilities with known UE capabilities as dictionary.

3
Proposal

The above considerations will require additional discussions in RAN2 so the preferred AS framework is derived and correspondingly sufficient time should be made available.

Proposal 1: Sufficient time need to be made available in RAN2 for discussions on Rel-16 UE Capability ID and coordination with SA2.

This can be resolved at RAN#81.
4
Conclusions

Observation 1: LTE UE capability has reached several thousands of bytes.

Observation 2: 5G UE capability, including EN-DC and NR SA, is significantly larger than LTE.
Observation 3: UE capability signalling with a UE Capability ID has the potential to outperform other options on reducing UE capability signalling size.

Observation 4: A standalone UE capability ID increases the database maintenance, the related signalling and the length of the UE Capability ID. 

Observation 5: Allowing delta capability is necessary, in which case the UE Capability ID mechanism is similar to compressing the UE capabilities with known UE capabilities as dictionary.

Proposal 1: Sufficient time need to be made available in RAN2 for discussions on Rel-16 UE Capability ID and coordination with SA2.
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