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Abstract of the contribution: The contribution discusses the RAN plenary request (RP-180598; SP-180242; S2-183086) for SA2 to work on UE capability handling based on UE capability ID.
1
Introduction
RAN#79 plenary sent a liaison to SA plenary and SA2 (SP-180242; S2-183086) with the following content:
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.  

The SA#79 meeting report indicates the following: SA WG2 were asked to handle this LS at their next meeting.
In this contribution we discuss the system-level aspects and make a proposal for simple and straight-forward introduction of this functionality. Draft CRs implementing the functionality are provided in companion papers for this meeting.
2
Discussion

With the completion of the EN-DC Dec 17 milestone it has become clear that the UE capability content size that the NR-capable UE can report is much larger than that of today’s LTE capability size. RAN2 has already agreed to reduce the UE capability reporting size for NR and several companies have proposed solutions for addressing this.

In RAN2 several contributions (see [1], [2], [3], and [4]) have proposed to replace the explicit signalling of UE capability with a UE capability ID that is used by the UE in place of explicit UE capability signalling. If the gNB can retrieve the capability from the 5GC based on the UE capability ID provided by the UE, then the explicit capability reporting of the UE over the air interface could be minimized or completely avoided.
RAN#79 plenary has confirmed the usefulness of UE capability handling based on UE capability ID and has sent a request to SA2 and SA2 plenary asking them to initiate the discussion “within Rel-15 timeframe”.

Observation 1: There is general support in RAN in favour of the UE capability reporting based on a UE capability ID that is used by the network to retrieve the UE capabilities.
The remainder of this paper aims at estimating the amount of work in SA2 needed to accommodate this functionality in order to see whether it can be included in Rel-15 as an “alignment CR”.

The main objective of this work is to reduce the signalling of UE access stratum capability over the radio interface for the majority of UE population. According to [1], in typical LTE networks only about 15 to 20 different UE models account for 50% of the UE population. This means that by storing the UE AS capability for only a couple of tens of UE models in the network, significant savings can be made over the radio interface because for the majority of UE population it will be sufficient to signal a short “UE capability ID” instead of the explicit set of UE AS capabilities.
It is noted that achieving compressed UE capability signalling for 100% of the UE population may not be possible. Namely, during the introduction of new UE models on the market there can be a situation where the network is not yet configured with the UE capabilities (and the corresponding UE capability ID) of the latest UE models. For such UEs there will still be the backup solution with explicit signalling of UE capabilities. The same comment applies to some inbound roaming devices for which the network may never be configured with the corresponding mapping information. 

Observation 2: The goal of this work is to reduce the UE capability signalling for the majority of the UE population, but achieving 100% may not be possible.
Observation 3: Explicit UE capability signalling will still be used as a backup solution (e.g. for new UE models or for some inbound roaming devices).
The proposals discussed so far in RAN2 differ in several ways. One of the differentiators is whether an existing identifier (such as IMEI / IMEISV / PEI) can be used as the UE capability ID, or whether a new parameter is needed.
In our view the “UE capability ID” should be a new identifier. The main reason is that the UE capabilities may change over time based on certain criteria. Therefore the UE must be able to indicate one out of several “UE capability IDs” to the network. Using the IMEI / IMEISV / PEI for this purpose would go against the definition of this identifier (“PEI” standing for “Permanent Equipment Identifier”). Nevertheless, at any given time the UE indicates only one “UE capability ID” to the network which reflects the UE’s current set of capabilities.
Assuming that the IMEI / IMEISV / PEI will always be made available in the 5G Core, we assume that the TAC (Type Allocation Code) field in the IMEI / IMEISV can be used to identify the device manufacturer. On top of that, the “UE capability ID” can be used to point to a set of explicit UE AS capabilities as defined by that device manufacturer. By using the “UE capability ID” in conjunction with the TAC field, the “UE capability ID” size can be very short – probably not more than two octets.
Proposal 1: “UE capability ID” is used in conjunction with the TAC field in the IMEI / IMEISV / PEI, the TAC field identifying the device manufacturer and the “UE capability ID” identifying a set of UE access stratum capabilities as defined by the device manufacturer.
Proposal 2: UE can be configured with a set of “UE capability IDs”. At any given time only one “UE capability ID” is indicated to the network; it reflects the UE’s current set of capabilities.
The mapping between TAC + UE capability ID and the corresponding set of UE AS capabilities should ideally reside in a network database that is queried by the AMF. However, in order to minimize the system changes at this stage it is proposed that in the initial release the mapping be stored in the AMF.
Proposal 3: For the initial introduction of UE capability handling using a UE capability ID it is proposed that the mapping between TAC + UE capability ID and the corresponding UE AS capabilities be stored in the AMF.
3
Conclusion

Here below is the summary of observations and proposals in this contribution:

Observation 1: There is general support in RAN in favour of the UE capability reporting based on a UE capability ID that is used by the network to retrieve the UE capabilities.
Observation 2: The goal of this work is to reduce the UE capability signalling for the majority of the UE population, but achieving 100% may not be possible.
Observation 3: Explicit UE capability signalling will still be used as a backup solution (e.g. for new UE models or for some inbound roaming devices).
Proposal 1: “UE capability ID” is used in conjunction with the TAC field in the IMEI / IMEISV / PEI, the TAC field identifying the device manufacturer and the “UE capability ID” identifying a set of UE access stratum capabilities as defined by the device manufacturer.
Proposal 2: UE can be configured with a set of “UE capability IDs”. At any given time only one “UE capability ID” is indicated to the network; it reflects the UE’s current capabilities.
Proposal 3: For the initial introduction of UE capability handling using a UE capability ID it is proposed that the mapping between TAC + UE capability ID and the corresponding UE AS capabilities be stored in the AMF.
Draft CRs are provided in companion documents for this meeting (S2-183198, S2-183199) illustrating the extent of the changes related to this functionality.

Based on the previous discussion and the companion draft CRs it is proposed that this feature can be introduced as a late alignment feature in Rel-15 specifications.

Proposal 4: Based on the previous discussion and the companion draft CRs it is proposed that this feature can be introduced as a late alignment feature in Rel-15 specifications. If this is agreeable, it is proposed to endorse the draftCRs in S2-183198 and S2-183199. It is also proposed to send an LS to RAN, SA, RAN2, RAN3 and CT1 as proposed in S2-183794.
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