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Abstract of the contribution: This contribution discusses the handling of UE Capability following an LS from RAN#79 to SA#79 in S2-183086/SP-180242/RP-180598.
1
Background
TSG RAN#79 issued an LS to SA#79 in [1]:

	At RAN#79 UE capability handling based on UE capability ID (i.e. an ID that identifies the full set of UE capabilities was discussed for standalone mode. During the discussion of the topic, many companies showed an interest to introduce optimisations in this area. From RAN Plenary point of view the conceptual work should be performed in SA2 and RAN2 (with potential involvement of other relevant WGs such as RAN3 and CT1) since the network should store and manage such UE capability IDs.

As an outcome of the discussion in RAN it was agreed to send a request to SA to initiate the related work in SA2. If feasible, RAN would appreciate if a solution can be discussed within Rel-15 timeframe. 

Further it was agreed that the ongoing work in RAN2 on the structural optimisation of the UE capability signalling should continue.

To SA group.

ACTION: Please take the requirements and suggestions of RAN into account and initiate the related work in SA2 as seen appropriate.


The proposal [2] and corresponding LS [1] stem from a number of discussions that took place in RAN2 (R2-1713429, R2-1713548, R2-1713499, R2-1707210) pending conclusion esp. given the system-wide impacts they have.

Given the late request from RAN, it was commented at SA that the overall impact of the proposal should be clarified at SA2#127 so a decision could be reached whether or not to proceed in Release 15. It was also clarified that the proposal should be handled like any TEI – i.e. it could be accommodated if taking no more than one (TSG) meeting cycle to complete.
This contribution raises a number of points regarding the proposal and suggests a way forward.
2
Discussion

2.1
Current optimizations
Two main directions are under discussion in RAN2 for optimizing the signalling of UE capabilities:

A.
Baseline. Native optimization to reduce the signaling due to duplicated capabilities within a UE e.g. band-related vs. band-agnostic capabilities, UE capability structure etc.
B.
Optimization to reduce the signaling due to duplicated capabilities across UEs e.g. using an identifier to represent a common set of capabilities across different UEs
The LS from RAN [1] pertains to B.
A and B are independent of each other, however it is important to note that:

-
A is the baseline that is being defined by RAN2 in Release 15; and

-
B corresponds to an optimization based on A that shall not affect the timely completion of Release 15 (normal drop i.e. September ASN.1 freeze).

It is also important to bear in mind that for at least the following reasons, support for A is required, regardless of B:

-
UE Capability IDs intend to identify known sets of UE capabilities. However this is not meant to force UE implementations to comply only with such sets i.e. it is an implementation choice to provide different capabilities e.g. additional capabilities on top of a known set, or entirely different capabilities compared to known sets. 

-
If only B were defined, it would provide no added value over A for all possible sets of capabilities otherwise enabled by A would have to be supported by B – i.e. B would provide no additional signaling optimization on top of A. It would also require complex means to keep the UE Capability ID database/dictionary up-to-date in the network, and frequent database/dictionary updates (hence signaling) to do so.
Observation 1: the optimization to reduce signaling due to duplicated capabilities across UEs is an optimization based on the baseline mechanism requiring explicit signaling of UE capabilities.
Observation 2: the baseline mechanism by explicit signaling of UE capabilities is required.

2.2
Scope of additional optimization (B)
The optimization B can allow a number of savings in terms of signaling and network storage:
-
Radio interface signaling reduction between the UE and the 5G-AN 
-
Network interface signaling reduction between the 5G-AN and the 5G CN and within the 5G CN 
-
Network storage reduction in the 5G-AN and the 5G CN
In our view, a solution should target savings in all three areas above so most benefits can be had.
Proposal 1: the solution for additional optimization to the handling of UE capabilities should allow signaling savings on the radio interface, on network interfaces, as well as network storage savings.

Observation 3: a number of mechanisms may exist allowing the above e.g. UE Capability ID, compression.

2.3
System impact

In order to accommodate an optimization B with UE Capability IDs pointing to common sets of UE capabilities, the impacts on the 5G System include:

-
Definition of the UE Capability ID 
-
Transmission of the UE Capability ID at initial attach, at UE capability enquiry and possibly between network nodes (AN, CN)

-
Whether the UE Capability ID database/dictionary is maintained in the access network and/or the core network
-
How the UE Capability ID database/dictionary is maintained in the network and all related signaling as applicable i.e. whether a centralized/distributed approach is used.

-
Handling of an unknown UE Capability ID from the UE in the AN i.e. whether to poll the database/dictionary or to request full capability signaling from the UE and populate the database/dictionary accordingly
The above is a high-level characterization of the impacts that need to be investigated as a solution is derived.
2.4
Prior work

In Release 5, TS23.195 provision of UE specific behavior information (aka PUESBINE feature) was introduced in UMTS, however with a radically different purpose – that of disabling given UE capabilities known to be faulty. The UESBI contained two main pieces of information:

-
UESBI-Uu: sent on the radio interface, used by RAN to derive specific information about UE capabilities

-
UESBI-Iu: sent on the Iu interface (cs/ps) to the RAN to derive specific information about UE capabilities. The UESBI-Iu is a bitmap of UE faults derived from the IMEISV.

UESBI was withdrawn for Release 6 onwards.
3
Proposal
Although we are indeed interested in optimizing the handling of UE capabilities in the 5G System along the lines of Optimization B (various solutions exist), the 5G System will operate properly with the baseline (A) indicated above. It is imperative both that no solution be rushed in order to maximize the benefits for the system and that the Rel-15 timeline and prompt stabilization of Rel-15 5GS core specifications not be jeopardized. 
With this in mind, it is proposed:
Proposal 2: the work on further optimization of UE capability handling is deferred to Release 16.
A draft response to [1] can be found in [3].
4
Conclusions
Observation 1: the optimization to reduce signaling due to duplicated capabilities across UEs is an optimization based on the baseline mechanism requiring explicit signaling of UE capabilities.

Observation 2: the baseline mechanism by explicit signaling of UE capabilities is required.

Observation 3: a number of mechanisms may exist allowing the above e.g. UE Capability ID, compression.

Proposal 1: the solution for additional optimization to the handling of UE capabilities should allow signaling savings on the radio interface, on network interfaces, as well as network storage savings.

Proposal 2: the work on further optimization of UE capability handling is deferred to Release 16.
A draft response to [1] can be found in [3].
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