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1 Introduction

In RAN2#95, the following agreements we made regarding the UE capability signalling:

-
From a RAN2 perspective, we aim to have an independent capability information for NR and LTE (meaning that node of one RAT does not need to look at the capabilities of the other RAT). Does not preclude that capabilities of one RAT might contain some information related to the other RAT (e.g. at least measurement capabilities).
Then, in RAN2#95bis the following was agreed regarding UE capability signalling:

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.

And

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

In this paper we discuss UE capability signalling for tight interworking. 

2 Discussion
2.1 NR capability signalling

Capability signalling for LTE became increasingly complex. NR offers the opportunity to rethink the way in which the capabilities are signalled. If such changes are made, it will also affect how capabilities are signalled to support tight interworking. Therefore, we think the discussion should start for the NR standalone case, and can then be extended to the interworking case. See our initial thinking on the NR capability signalling in [2].

Proposal 1 NR capability signalling should be discussed before agreeing on the solution for UE capability coordination for LTE-NR tight interworking.

2.2 Capabilities requiring coordination
In RAN2#95bis, it was agreed that at least band combinations and L2 buffer capabilities should be coordinated across the master and the secondary nodes. Before taking further agreements on capabilities to be coordinated, we think RAN4 should be consulted for further input on capabilities that may be shared between LTE and NR and that would need coordination. 
Proposal 2 RAN4 should be asked for further input on capabilities needing coordination between LTE and NR.
2.3 Signalling procedures
In this section, different procedures for UE capability signalling are discussed. Here deployment option 3, with LTE as master and NR as secondary node is used as example. Two alternatives are presented for discussion. The first alternative is shown in Figure 1, in which LTE+NR capabilities including all possible combinations are signalled from UE to network via LTE RRC. Having received the capability information, the LTE eNB decides the MCG configuration and sends a “SgNB addition request” message (exact naming of the X2 AP messages and procedures in Figures 1 and 2 is FFS, RAN3 topic) to the NR gNB, including the MCG configuration and necessary capability information for the NR gNB to select the NR SCG configuration. Based on this information the NR gNB selects the SCG configuration, ensuring the LTE+NR capabilities are not exceeded. It then sends the SCG configuration back to the LTE eNB, contained in an NR RRC PDU, as agreed in RAN2#95bis. The LTE eNB finally sends the LTE RRC connection reconfiguration message to the UE, including the NR RRC PDU, containing the SCG configuration.
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Figure 1: UE capability signalling (Alternative 1)
Alternative 2 minimizes the impact on LTE specifications by including the LTE+NR capability information including all possible combinations mainly in the NR RRC specification. The procedure starts with the UE providing the LTE capability information, including some basic NR capability, e.g. measurement capabilities via LTE RRC to the LTE eNB. The full LTE+NR capability information is included in an NR RRC message carried in a transparent container of the LTE RRC message. The LTE eNB then forwards the NR RRC message containing the LTE+NR capability information to the NR gNB in the “SgNB addition request” message. The NR gNB then selects the NR SCG configuration based on the LTE+NR capability information. The SCG configuration is sent back to the LTE eNB as an NR RRC PDU in the “SgNB addition request acknowledge” message, carrying also the necessary capability information for the LTE eNB to be able to select the LTE MCG configuration such that the UE capabilities are not exceeded. Finally, the LTE eNB creates the final RRC connection reconfiguration message, including both MCG and SCG configurations, and sends it to the UE.
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Figure 2: UE capability signalling (Alternative 2)
The main difference between alternative 1 and 2 is in the way they impact the LTE and NR specifications. Alternative 1 has more impact on the LTE specifications, as the LTE+NR capability information including all possible combinations is added into the LTE specification. Alternative 2 on the other hand includes the LTE+NR capability information in the NR specification, leaving only minor NR information in the LTE specifications. Because of this, we prefer alternative 2, as it gives us the possibility to rethink the way in which UE capabilities are signalled, e.g. to reduce the capability structure by reducing the dependencies between capabilities. Our proposal is therefore to take alternative 2 as working assumption for LTE-NR tight interworking. 
Proposal 3 The LTE-NR capability information including possible combinations should be included in the NR specification.
3 Conclusion

Based on the discussion in section 2 we propose the following:

Proposal 1
NR capability signalling should be discussed before agreeing on the solution for UE capability coordination for LTE-NR tight interworking.
Proposal 2
RAN4 should be asked for further input on capabilities needing coordination between LTE and NR.
Proposal 3
The LTE-NR capability information including possible combinations should be included in the NR specification.
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