3GPP TSG-RAN2 Meeting #103bis
R2-1814499
Chengdu, P. R. China, 8th - 12th August 2018
Agenda Item:
11.5.1
Source: 
OPPO
Title:  
Optimization on UE Capability Procedures 
Document for:
Discussion and Decision

1 Introduction

With the increase of the size of UE radio capabilities driven by additional bands supported by RAN specifications and UE support of significantly more band combinations, the size of the UE Radio Capabilities has and will significantly grow from Rel-15 onwards, therefore, in R16, the study on how to optimize the approach to signal UE Radio Capability information has been triggered in both RAN2 and SA2. 

In SA2#127bis meeting, the study item for optimisations on UE radio capability signalling was approved [1], and subsequently, in RAN#80 meeting, the related study item in RAN2 was also approved [2]. Both items are targeting to study mechanisms to reduce the signalling overhead over different interfaces, including Uu, CN-RAN, CN-CN and RAN-RAN from different perspective.

In this contribution, we try to discuss the optimization on UE capability procedures, and provide our views on how to achieve the optimizations in RAN2.

2 Discussion

In RAN2 SID [2], it was mentioned that

RAN2 to study mechanisms to optimize the UE Radio Capability signaling over the air while addressing the limitations of radio protocol interface
- [to be discussed with higher priority] using UE capability identity (in coordination with SA2) and 

- using other means (e.g. compression, segmentation).
RAN2 to study and define the interaction between the above mechanisms and the signaling of UE Radio Capability mechanism over the radio interface specified as of Rel-15
Based on current TS 38.300 as follows, UE capability could be retrieved from UE based on network enquiry as legacy LTE as indicated in Figure 1. In addition to this, network could also request what capabilities for the UE to report. 
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Figure 1. UE Capability Enquiry and Report

The UE reports its UE radio access capabilities which are static at least when the network requests. The gNB can request what capabilities for the UE to report (e.g. similar band and band combination requests as in E-UTRAN).
Besides, as in LTE, basically the UE will have all functions mandatorily specified in each release implemented, while the network may only implement some of functions based on practical requirements. Therefore, some of UE capabilities may not be used even they are reported to the network. From the network perspective, only those UE capabilities which are correspondingly realized by the network are useful.
If the network is not interested in some capabilities in the UE because those features are not implemented, the corresponding UE capability reporting seems not needed. In LTE system, it has supported to skip some band or band combinations based on network enquiry if the capabilities of those fallback band combinations are the same as the complete band combinations. Besides, in LTE system, it also supported that UE could report capabilities for different RATs or capabilities for maximum DL/UL CCs if required by the network. However, in NR, since there are various kinds of UE in the network, it’s better for the network to provide more assistance information to the UEs, e.g. different architecture options, different service slices, maximum supported CCs in CA/DC, supported key features, etc., in this case, the UE could report the capabilities which is required by the network efficiently. Therefore,
Proposal 1: The network could provide assistance information, e.g. architecture options, slices, maximums CCs in CA/DC, key features, etc., in the UE capability enquiry to tell the UE what capability needs to be reported.

Besides, currently in SA2, there is discussion regarding that UE Radio Capability ID could be introduced to indicate one group of capabilities. With this ID introduced, UE only needs to report the ID if the UE Capability Enquiry message is sent from the network. The ID could be pre-configured, and associated with a set of UE Radio Capabilities. In this case, UE could report one or multiple UE Radio Capability IDs and the overhead could be reduced.

However, since the UE Radio Capability ID would be associated to a group of UE Radio Capabilities, diverse UEs would support some capabilities which have not been covered by the associated Radio Capabilities or some UE cannot support all UE Radio Capabilities covered by the ID as indicated in Figure 2. 

[image: image2.emf]UE Capability Set1 UE Radio Capability ID1

UE Capability 1

UE Capability 2

UE Capability 3

UE Capability m

……

UE Capability m+1

UE1

UE2


Figure 2. Issues related to UE Radio Capability ID approach
Therefore, we consider in addition to the UE Radio Capability ID, UE could also provide some complementary UE Radio Capabilities which needs to be added or reduced on top of the UE Radio Capabilities reported as indicated in Figure 3.
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Figure 3. Indication of possible UE Capability Enhancements
Based on the above contents,

Proposal 2: It’s proposed to support UE Radio Capability ID approach, and as complementary, UE could also report those UE capabilities which are not covered by the UE Radio Capability Sets associated with IDs, or should be reduced from the UE Radio Capability Sets associated with IDs.
3 Conclusions:

In this contribution, we discussed the key issues and considerations related to UE capability enhancements, and our proposal is as follows:
Proposal 1: The network could provide assistance information, e.g. architecture options, slices, maximums CCs in CA/DC, key features, etc., in the UE capability enquiry to tell the UE what capability needs to be reported.

Proposal 2: It’s proposed to support UE Radio Capability ID approach, and as complementary, UE could also report those UE capabilities which are not covered by the UE Radio Capability Sets associated with IDs, or should be reduced from the UE Radio Capability Sets associated with IDs.
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