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1   Introduction
In RAN2, the UE capability coordination between LTE and NR was discussed and some agreements were made including:

Agreements

1: RAN2 shall consider the LTE/NR tight interworking (with LTE eNB, NR gNB or eLTE eNB as a master node) for the coordination of capabilities.

2:
 We should aim to minimum the differences between the NR capability reporting across the LTE/NR tight interworking cases (NR gNB as a master node) and the standalone NR gNB case.

3
 At least some band combinations across RATs should be coordinated across the master and the secondary nodes.

4
Layer 2 buffer capabilities should be coordinated across the RATs should be coordinated across the master and the secondary nodes.

5: 
RAN2 aim for a solution where the master node and secondary node are not required to comprehend each others UE configuration.

Obviously, the agreements in RAN2 brings some difference with the LTE DC mechanism. The UE capability coordination for LTE-NR DC across the master and the secondary will introduce impact on RAN3. In this contribution, we will focus on the coordination mechanism and provide some proposals.
2   Discussion 
In LTE DC, there is UE capability coordination between the MeNB and SeNB which is a mechanism based on the reality that the MeNB and SeNB are able to comprehend each other. In details, the MeNB will send SeNB its UE configuration. Based on MeNB configuration, the SeNB generates its own configuration for the UE. During the procedure, the SeNB will try to not exceed UE capability. In addition, upon reception of the SeNB configuration, the MeNB will double check it to ensure the final DC configuration for the UE is applicable.
According to the RAN2 agreements, there are still some UE capabilities, including band combinations and layer 2 buffer capabilities at least, need to be coordinated across the master and the secondary node. But it is also agreed by RAN2 that the master and the secondary cannot comprehend each other’s UE configuration. It means the UE capability coordination can be no longer performed via the exchange of configuration of each other like LTE DC. Then, it seems some additional informations or procedures should be introduced in Xn/Xx interface.
Taking the LTE DC procedures as the baseline, the possible procedures could include the following:
-
SeNB Addition

-
SeNB Modification (MeNB initiated SeNB Modification)

-
SeNB Modification (SeNB initiated SeNB Modification)

-
Intra-MeNB handover involving SCG change

-
SeNB Release (MeNB initiated SeNB Release)

-
SeNB Release (SeNB initiated SeNB Release)

-
Change of SeNB

-
MeNB to eNB Change

-
SCG change

-
eNB to MeNB change

-
Inter-MeNB handover without SeNB change

-
Addition of a hybrid HeNB as the SeNB

As captured in TR 38.801, the applicability of the above-listed DC procedures is FFS. However, we could still perform analysis based on these. In our understanding, at least for SeNB Addition, SeNB Modification, Intra-MeNB handover involving SCG change, Change of SeNB, SCG change, Inter-MeNB handover without SeNB change and Addition of a hybrid HeNB as the SeNB, the UE capability coordination needs to be performed. Take the SeNB Addition as an example, we will discuss the possible ways to perform UE capability coordination from RAN3 perspective.
· Alt.1 Introduce additional UE capability coordination procedure

The secondary node should generate the UE configuration based on the available UE capability. It means before the SeNB addition procedure, the secondary node should be informed of the available UE capability. Based on this assumption, when the master wants to trigger SeNB addition procedure, the UE capability coordination procedure should be triggered at first as depicted in Figure 1. However, the extra procedure will introduce delay which impact the UE experience.
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Figure 1: UE capability coordinated before SeNB Addition

· Alt.2 Introduce additional UE capability coordination IEs

The other way could be used to perform the UE capability coordination during the SeNB addition procedure. Considering the master node acts as the anchor, it is reasonable to assume the master node should dominate the UE capability coordination similar to the LTE DC mechanism. Take the layer 2 buffer as an example, the master could decide how much it needs to use and then inform the rest to the secondary node as depicted in Figure 2. The secondary node should generate its configuration based on the informed buffer information from the master node. In addition, the secondary node could also evaluate the possible data rate the UE could achieve to the master node so that the master node could decide how much data should be split. With this solution, only some new IEs need to be introduced and specified.
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Figure 2: UE capability coordination together with SeNB Addition

Comparing the two options, alt 2 could be better since it brings less changes to the specification and will not cause additional delay. 
In addition, it is also proposed in RAN2 paper [1] to consider transferring UE power. This info will also be included if there is any conclusion.
Proposal: It is proposed to introduce the additional IEs for the purpose of UE capability coordination instead of new procedure.
3   Conclusion
In this contribution, we discuss the possible impact on RAN2 agreements on UE capability coordination and have the following proposal. The text proposal is in section 5.
Proposal: It is proposed to introduce the additional IEs for the purpose of UE capability coordination instead of new procedure.
4   Reference
[1] R2-168189, UE capability coordination in LTE-NR tight interworking, Huawei, HiSilicon
5   Text Proposal

START OF FIRST CHANGES

10.1.2.3
Procedural aspects
The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] are listed below. In this list, LTE eNB and gNB connected via Xx are considered to have the role similar to MeNB (or eNB without DC) and SeNB, respectively. The DC procedures defined in TS 36.423 [13] should be used as baseline.

-
SeNB Addition

-
SeNB Modification (MeNB initiated SeNB Modification)

-
SeNB Modification (SeNB initiated SeNB Modification)

-
Intra-MeNB handover involving SCG change

-
SeNB Release (MeNB initiated SeNB Release)

-
SeNB Release (SeNB initiated SeNB Release)

-
Change of SeNB

-
MeNB to eNB Change

-
SCG change

-
eNB to MeNB change

-
Inter-MeNB handover without SeNB change

-
Addition of a hybrid HeNB as the SeNB

Editor’s note: Applicability of the above-listed DC procedures is FFS.
Editor’s note: It is pending to RAN2 whether additional procedures have to be defined (e.g., UE measurement report request).
END OF FIRST CHANGES
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