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1. Introduction
In RAN2#95bis meeting [1], we had an email discussion on “Capability Coordination for NR and LTE” [2] and various solutions were proposed for solving the issues of capability coordination for LTE-NR tight-interworking. Based on the on-line discussion, the following agreements were reached.

  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.

Agreements:

1:  Agree the following principle: the master node and the secondary node only need to use own RAT UE capabilities (which will include some other RAT capabilities relating to the interworking). At least for the initial configuration of interworking case these are provided on the master node RAT or from core network

2:  Allow gNB to format NR RRC PDUs for the UE configuration.

For the progress, we would like to purpose our views about the capability coordination for LTE-NR tight interworking to help select the suitable solution from all the alternatives.
2. Discussion
Considering transparency is necessary for independent evolution of LTE and NR, coordination is important to ensure the configuration from RAN to UE won’t exceed UE capability. The possible approaches for the coordination of configuration could be categorized to two alternatives [2]:

Alternative 1: The coordination is dominated at the NW (i.e., master node of tight interworking)
In this alternative, XN2 interface is required to carry the necessary information to support coordination (for semi-state capability split or negotiating the common capabilities [2]), which may increase the design complexity. Moreover, it would be difficult for the master node to split the common capabilities (e.g., Layer 2 buffer capabilities) unless the master node understand the specification of another RAT [3]. If we require the master node to do so, it would go against our aim to find a solution where the master node and secondary node are not required to comprehend each other’s UE configuration.
Alternative 2: The coordination is dominated at the UE

In this alternative, the UE coordinates/splits its capabilities for LTE and NR. It is straight forward since the UE knows LTE ASN.1 and NR ASN.1 naturally. The design of XN2 interface would be much easily compared to Alternative 1. The NW could simply follow the capabilities reported by the UE for each RAT.

As illustrated above, we believe that the coordination shall be dominated at the UE.
Proposal 1: The coordination is dominated at the UE for LTE-NR tight interworking.
The argument of Alternative 2 is that the network has no control over how to partition the shared capabilities to maximize the usage of UE capabilities [2]. In our point of view, to overcome this problem, the NW may provide certain information in Interworking Capability Enquiry message for tight interworking. The overall procedure of UE-based coordination is as shown in Figure 1.
According to the measurements reports, the master node decides to request the secondary node to allocate radio resources for a specific E-RAB. Before asking the secondary node for tight interworking, the mater node shall first request the UE for the capability split in the tight interworking operation. In the Interworking Capability Enquiry message, the master node could provide some useful information to assist the UE for capability split. The assistance information could be the interesting bands for different RAT or simply the major RAT for data transmission (e.g., based on the select type for DRBs, split or SCG). In Figure 1, since the master node is a LTE eNB, it would send the SN Addition Request which indicates the UE capability for NR and also the latest measurement results. If the secondary node agrees with that, it would send SN Addition Request Acknowledge back, which carries the corresponding SCG configuration. Finally, the master node would send the RRC Connection Reconfiguration message to the UE including both the LTE and NR radio resource configurations. In this way, the UE capabilities would never be exceeded.
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Figure 1. Overall procedure of UE-based capability coordination

Proposal 2: For optimizing the usage of UE capability, the NW may provide certain information in Interworking Capability Enquiry message for tight interworking.
In our views, when interworking with the same secondary node, bearer type changes happens rarely. It means that the UE capability split could be static when interworking with a secondary node. Therefore, frequent UE capability update is not foreseen. Even there is a need for re-split the UE capability for certain cases, the master node could just send the Interworking Capability Enquiry message again with the new assistance information.
Proposal 3: The NW may re-enquire the UE capability for tight interworking if required.
3. Conclusions
In this contribution, we give the following proposals related to UE capability coordination for LTE-NR tight interworking.
Proposal 1: The coordination is dominated at the UE for LTE-NR tight interworking.
Proposal 2: For optimizing the usage of UE capability, the NW may provide certain information in Interworking Capability Enquiry message for tight interworking.
Proposal 3: The NW may re-enquire the UE capability for tight interworking if required.
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