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1. Introduction

In previous RAN meetings the following agreements have been made regarding capabilities coordination between LTE and NR for tight interworking (EN-DC)
Agreements made in RAN2#95

1
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)

2
RAN2 should study further how to coordinate capabilities between the UE, LTE eNB and NR gNB.

Agreements made in RAN2#95bis

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.

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.

This contribution proposes a way forward for the capabilites coordination between LTE and NR for EN-DC (E-UTRA-NR Dual Connectivity) based on the above agreements.

2.  Discussion
The capabilities coordination can be divided into 3 aspects:
1.
LTE capabilities changes to support EN-DC

2.
NR capabilites
3.
LTE/NR capabilites dependencies to support EN-DC
The first category covers the changes to enable the MeNB to determine whether the UE supports EN-DC in order to initiate the procedures. The latter two categories are needed for the coordination assuming that NR capabilities are reported independently, but there are some dependencies between LTE and NR configuration that require coordination in the RAN.

2.1
LTE capabilities changes to support EN-DC  

As agreed in RAN2#95 above – the agreements do not preclude that capabilities of one RAT might contain some information related to the other RAT (e.g. at least measurement capabilities).

In addition, as already agreed in RAN3 (TR 38.801 section 10.1.2), LTE DC is the baseline. Therefore SgNB addition, modification, release is based on UE reporting of NR measureemnts on LTE.
In order to enable this, LTE capabilities should include capabilities related to NR measurements. Note however, that this may not be sufficient as there are multiple DRB splits being considered that would also need to be supported as well.

Proposal 1: LTE capabilites shall include information related to NR measurements 

Proposal 2: LTE capabilites shall include additional information related to EN-DC support, e.g., similar to DC capability reporting in LTE

2.2
NR capabilities
Similarly, as agreed in RAN2#95 above, the aim is to have an independent capability information for NR and LTE. Additionally, in RAN2#95bis it was captured that NR capability reporting across the LTE/NR tight interworking cases (NR gNB as a master node) and the standalone NR gNB case.

Based on these agreements, the most efficient solution is to enable NR to support independent capabilities reporting. 

NOTE:
Even though NR and LTE may report capabilities independently, there may be dependencies included in the capabilities such that the band combinations and buffering capabilities may be coordinated.

Proposal 3: NR shall support independent capabilities reporting (this does not preclude the NR and LTE capabilities indicating dependencies in the capabilities reported)

2.3
LTE/NR capabilites dependencies to support EN-DC
Maintaining the agreements in RAN3, the capabilities coordination between LTE and NR will occur (at least for SgNB addition) based on the SCG-Config and SCG-ConfigInfo exchange as shown in Figure 1.
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Figure 1: SCG-Config exchange from SgNB addition procedure to enable capabilities coordination
Reusing LTE DC as a baseline:
-
SCG-ConfigInfo - Sent by MeNB to SgNB to establish, modify or release an SCG; May include additional information to assist SgNB with assigning SCG configuration; Currently in LTE DC includes an LTE based RRC container

-
SCG-Config - Used to transfer SCG radio configuration generated by SgNB; May use a NR based RRC container which may be transparent to LTE MeNB, if LTE MeNB is not required to understand the NR configuration as agreed above.
Given the existing agreements, the SgNB needs to understand enough of the LTE configuration to configure UE for NR based on SCG-ConfigInfo. Additionally, there is no requirement for MeNB to understand SCG-Config provided by SgNB which allows the SgNB to format NR RRC PDUs for UE configuration. 

One solution proposed, was to capture LTE and NR dependencies using a dependency matrix (R2-168609). As such, the MeNB indicates a dependency identifier to NR and NR uses the corresponding identifier and the NR capabilities to determine the NR configuration. This solution, among others, achieves a solution where the master node and secondary node are not required to comprehend each others UE configuration while still allowing the capabilities to be dependent.

Proposal 4: LTE and NR dependencies may include dependency identifiers, such that LTE and NR may each understand within its own capabilities, which subset of capabilities are available based on the other RATs current configuration

Proposal 5: The dependency identifiers are exchanged as part of the capabilities coordination along with the actual capabililities 
3. Summary

LTE capabilities changes to support EN-DC
Proposal 1: LTE capabilites shall include information related to NR measurements 

Proposal 2: LTE capabilites shall include additional information related to EN-DC support, e.g., similar to DC capability reporting in LTE
NR capabilites

Proposal 3: NR shall support independent capabilities reporting (this does not preclude the NR and LTE capabilities indicating dependencies in the capabilities reported)
LTE/NR capabilites dependencies to support EN-DC
Proposal 4: LTE and NR dependencies may include dependency identifiers, such that LTE and NR may each understand within its own capabilities, which subset of capabilities are available based on the other RATs current configuration

Proposal 5: The dependency identifiers are exchanged as part of the capabilities coordination along with the actual capabililities 
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