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1 Introduction

In RAN2 #103bis meeting, the optimization of UE radio capability signalling [1] was initially discussed, and following initial agreements were reached [2].
Agreements

1
In order to focus the work, RAN2 study that addresses UE capability ID based solutions should first consider solutions applicable for 5GS, if CN is involved (and can later consider whether they might be applicable for EPS)

2
To make the solutions for UE capability signalling optimization that is based on segmentation/compression mechanisms over the air CN agnostic.

3
For solutions that are based on UE capability IDs, RAN2 should first consider the case where NR is the master node. As a second step, solution for NR should then be adapted to work in the LTE is master node.

4
For mechanisms that relate to segmentation/compression, the scope of the SI should first consider the case of transmission of UE capabilities over NR RRC. As a second step, solutions for NR should then be adapted to work in the LTE RRC.

Besides, regarding the further topics to discuss, also following key points were agreed during the online discussion.
Agreements

1
RAN2 will leave SA2 to progress the discussion on the allocation of the UE capability ID. RAN2 will focus on signalling aspects.

2
Key aspects to be considered by RAN2 are:


i/
Whether the UE capability ID is carried by NAS or RRC


ii/
Whether the UE capability ID is available to the RAN, and hence the mapping from UE capability ID to capability set is known in the RAN


iii/
Whether the mapping from UE capability ID to capability set is stored in the CN

3
Additional aspects to be considered by RAN2 are:


i/
Partial capability retrieval (based on bands, etc)


ii/
To which capability containers the UE capability ID relates


iii/
Relationship to NAS initiated changes of UE capability
And also one email discussion was left to further discuss the key issues mentioned above.
· [103bis#xx][NR] UE cap SI signalling options (MediaTek)


Create TP to capture the signalling options available considering the key aspects agreed above.

Intended outcome: Draft TP to be submitted to next meeting


Deadline:  Thursday 2018-10-26 

In this contribution, we further discussed the remaining issues besides the aspects mentioned in the email discussion, and provide our proposals correspondingly. 
2 Discussion
Options to deliver UE Capability ID via both RRC and NAS signaling
During email discussion, some cases were mentioned regarding signalling and location to store the mapping relationship between capability ID and UE capability set as follows.
	
	RRC signaling 
	NAS signaling 
	RRC+NAS signaling

	Mapping stored in RAN
	Covered
	Covered
	Not applicable

	Mapping stored in CN
	Covered
	Covered
	Not applicable

	Mapping stored in both RAN and CN
	Covered
	Covered
	Not yet


Table 1. Cases for Different Options
As mentioned in Table 1, almost all cases have been covered, while the case which both RRC and NAS signalling are used to deliver the UE capability ID is not mentioned.
Based on our understanding, if the mapping relationship is stored in RAN or CN only, we don’t need to send the UE capability ID via both RRC and NAS signalling, because the mapping can only be performed in one entity, and it’s better to deliver the UE capability ID directly to that entity. Therefore,
Proposal 1: It’s unnecessary to provide UE Capability ID via both RRC and NAS signalling when the mapping relationship is only stored in RAN or CN.
Only when the mapping relationship is known by both RAN and CN, transmitting UE capability ID via both RRC and NAS signalling seems reasonable because the overhead for exchanging the UE capabilities between nodes could be avoided in NG interface.
Therefore,
Proposal 2: It’s proposed to add the case which both RRC and NAS signalling will be used to deliver the UE capability ID, and corresponding TP is as attached.
Options for storing the mapping relationship
In our understanding, whether RRC signalling and/or NAS signalling is used firstly depends on the location to store the mapping relationship, therefore, we need to decide where the mapping relationship will be stored in.
Option 1: Storing in RAN node only
In LTE, CN is responsible for capability storage, while RAN will only maintain the UE capability when UE is in CONNECTED mode, it seems that there is no reason to only support mapping relationship storing in RAN.
Based on current understanding in SA2, the UE capability ID will most probably cover both UE NAS capabilities and UE AS capabilities, with considering this, if the mapping relationship is only stored in RAN, it seems that RAN also needs to finish the NAS capability mapping from the UE Capability ID, and we are not sure whether this is suitable or not.
Besides, based on our understanding on current SA2 discussion, the assumption is that the mapping relationship will be stored in CN, while in addition to this, whether RAN would be possible to also store this information to avoid NG interface overhead.
Therefore, 
Proposal 3: It’s proposed to determine mapping relationship at least will be stored in CN, and only stored in RAN is not preferable from RAN2 perspective. An LS to SA2 could be sent to confirm this understanding.
Option 2: Storing in CN node only
If the mapping relationship is stored only in CN only, we could use either RRC signalling or NAS signalling to carry the capability ID, and the difference from signalling perspective would not be so large, because from Uu interface perspective, the overhead would be cost, while the UE capabilities will be sent from CN to RAN after the mapping is performed. However, although RAN does not have the mapping relationship, sending the UE capability ID via RRC may also have some benefit. For example, the RAN node could obtain the capability ID and corresponding capabilities from both UE and CN respectively, and when the new UE send the capability ID, it could potentially obtain the UE capabilities from previous experiences. Therefore,
Proposal 4: It’s proposed to support delivering UE capability ID via RRC signalling if the mapping relationship is stored only in CN.  
Option 3: Storing in both RAN and CN node
Whether storing the mapping relationship in RAN in addition to CN node depends on whether the overhead on NG interface needs to be optimized or not. In our understanding, in previous SA2 meeting, this issue was discussed, and one LS from RAN3 was received [4]. Therefore,
Proposal 5: It’s proposed to discuss whether storing mapping relationship in RAN in addition to CN is needed. 
If it is decided that the mapping relationship will be also stored in RAN and CN, in our understanding, it would be preferable to support delivering the UE Capability ID via both RRC and NAS signalling to save the overhead in NG interface with avoiding UE capability exchanging between RAN and CN. Therefore, 
Proposal 6: It’s proposed to determine both RRC and NAS signalling would be used to carry the UE capability ID information.
3 Conclusions:
In this contribution, we further discussed the capability ID based solution and provide our proposals accordingly:
Proposal 1: It’s unnecessary to provide UE Capability ID via both RRC and NAS signalling when the mapping relationship is only stored in RAN or CN.
Proposal 2: It’s proposed to add the case which both RRC and NAS signalling will be used to deliver the UE capability ID, and corresponding TP is as attached.
Proposal 3: It’s proposed to determine mapping relationship at least will be stored in CN, and only stored in RAN is not preferable from RAN2 perspective. An LS to SA2 could be sent to confirm this understanding.
Proposal 4: It’s proposed to support delivering UE capability ID via RRC signalling if the mapping relationship is stored only in CN.  
Proposal 5: It’s proposed to discuss whether storing mapping relationship in RAN in addition to CN is needed. 
Proposal 6: It’s proposed to determine both RRC and NAS signalling would be used to carry the UE capability ID information.
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---------------------------------------------------------------TP START---------------------------------------------------------------
6.1.1.2.3
Approach 3: Transfer via both RRC and NAS signalling

The transfer of UE capability in both RRC and NAS signalling is shown in Figure 6.1.1.2.3-1.The UE sends a UE capability ID to RAN using RRC signalling while to the CN using a NAS message. In this case, transferring the UE capability ID and UE capabilities between different nodes could be avoided especially when both CN and RAN store the mapping table since the UE capability ID could be visible to both CN and RAN.
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Figure 6.1.1.2.3-1: NAS transfer of UE capability ID
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