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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 issue and provide our understanding about the topics which require more focus by RAN2.

2 Discussion

As mentioned in both SID, the overall target is to study mechanisms to reduce the signalling over Uu, CN-RAN, RAN-RAN interfaces as well as the processing load.
In details, from RAN2 perspective, it was mentioned in SA2 SID proposal that 

RAN2 is to determine whether the mechanisms to optimize the UE Radio Capability signaling over the air are applicable to NR only, or to both NR and E-UTRA and/or the Dual Connectivity options.
And in RAN2 SID, it was also 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).
Therefore,

Proposal 1: RAN2 should focus on the mechanisms to optimize the UE radio capability signaling overhead over the air.
Besides, in SA2 SID, it was mentioned that one of the objective is to define an efficient representation of the UE Radio Capabilities, e.g. a UE capability identity that represents the actual UE Radio Capabilities, and in TR 23.743, how are the UE Radio Capabilities identified is listed as one of the important issues. At the same time, in RAN2 SID, it was also mentioned that UE capability identity (in coordination with SA2) or other means e.g. compression, segmentation could be used.

Therefore, from RAN2 perspective, we don’t need to discuss how to define the UE capability ID, but could assume there would be one kind of UE capability ID when we discuss the optimization. Besides, other optimization methods, e.g. compression or segmentation, could be discussed in RAN2.
Proposal 2: RAN2 should not discuss how to define the UE capability ID, and could study the optimization method with the assumption that SA2 will do this, and other optimization methods, e.g. compression or segmentation, could be discussed in RAN2.
In TR 23.743, the second key issue is where the UE radio capabilities are stored. For SA2, this issue may have different solution depends on how to design the mechanism, however, in RAN side, based on R15 UE capability mechanism, for IDLE UE, the UE radio capabilities are stored in 5GC and UE; for INACTIVE UE, the UE radio capabilities are stored in anchor gNB and UE; for CONNECTED UE, the UE radio capabilities are stored in serving gNB and UE. For us, no matter how to optimize the signalling over the air, any modification on the UE radio capabilities storage is not needed.

Proposal 3: It’s proposed to have no change on the UE capability storage in RAN.

In TR 23.743, the third key issue is how to manage the UE radio capabilities. The intention of this key issue is that when some form of efficient representation of the UE Radio Capabilities that represents the actual UE Radio Capabilities is used, the existing procedures for signalling and retrieval of UE Radio Capabilities may be affected. In our understanding, this is also related to RAN2, e.g. when UE Radio Capability ID is used, how to provide UE capabilities which is more or less than the scope of the UE Radio Capability ID defined; when UE Radio Capability ID cannot be identified by the network, whether to fall back to legacy procedure or other means could be used.
Proposal 4: It’s proposed RAN2 to focus on the optimizations on signaling procedure with assuming UE Radio Capability ID will be defined by SA2.

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: RAN2 should focus on the mechanisms to optimize the UE radio capability signaling overhead over the air.
Proposal 2: RAN2 should not discuss how to define the UE capability ID, and could study the optimization method with the assumption that SA2 will do this, and other optimization methods, e.g. compression or segmentation, could be discussed in RAN2.
Proposal 3: It’s proposed to have no change on the UE capability storage in RAN.

Proposal 4: It’s proposed RAN2 to focus on the optimizations on signaling procedure with assuming UE Radio Capability ID will be defined by SA2.

References:
[1]. S2-186047, Study on optimizations on UE radio capability signaling, Qualcomm;

[2]. RP-181459, Study on optimizations on UE radio capability signaling – NR/E-UTRA Aspects, MediaTek;
R2-1813809
1/2


