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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.

Agreements made in RAN2 NR AH
Agreements

1: Only two nodes (i.e. one LTE eNB and one NR gNB) need to be considered in the LTE/NR capability coordination. The forward compatibility with multiple nodes can also be considered.

2: For capabilities for which coordination is needed, then it is up to master node to make the decision on how to resolve the dependency..

3: For capabilities for which coordination is needed, the secondary node is allowed to initiate the re-negotiation of capability, and with the re-negotiation request from secondary node, it is up to master node to make the final decision.

2. Offline discussion
=> Offline discussion to conclude which aspects we should try to address in the remaining part of the SI. The offline can also include general NR capability reporting (Qualcomm)

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

2.
NR capability reporting
3.
LTE/NR capabilites coordination between the MeNB and SgNB to support EN-DC
2.1
Further progress on changes to LTE capabilites to support 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.

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

Proposal 3: Further changes to LTE capabilities are FFS

2.2
Furthe progress on NR capability reporting
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.

Proposal 4: NR shall support independent capabilities reporting (this does not preclude the NR and LTE capabilities indicating dependencies in the capabilities reported)

Agreements made in RAN2 NR AH
Agreements:

1: The UE reports its UE capability at least when the network requests.

2
The gNB can request what capabilities for the UE to report (e.g. similar band and band combination requests in LTE). Details to be finalised in stage 3.

Proposal 5: NR shall use above agreement as the baseline for NR capabilities reporting for EN-DC
2.3
LTE/NR capabilites dependencies to support 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.

Agreements made in RAN2 NR AH
Agreements

1: Only two nodes (i.e. one LTE eNB and one NR gNB) need to be considered in the LTE/NR capability coordination. The forward compatibility with multiple nodes can also be considered.

2: For capabilities for which coordination is needed, then it is up to master node to make the decision on how to resolve the dependency..

3: For capabilities for which coordination is needed, the secondary node is allowed to initiate the re-negotiation of capability, and with the re-negotiation request from secondary node, it is up to master node to make the final decision.
From the email discussion there were three types of capabilities considered:

· TYPE I: The use of the capability is isolated to the RAT (i.e. use of the capability in one RAT has no impact on the other RAT) and the use of the capability does not need to be coordinated with the other RAT. No capability coordination is required for these type of capabilities.

· TYPE II: The use of the capability in one RAT has impacts to the other RAT, however the use of capability in one RAT is not understood/predictable by the NW side of the other RAT. It is difficult to make coordination based on the actual use of the capability in each RAT at a certain time. 

· TYPE III: The use of the capability in one RAT has impact to the other RAT, and the use of capability in one RAT is understood/predictable by the NW side of the other RAT. The capability coordination can be made based on the actual use of the capability in each RAT at a certain time.

Proposal 6: For Type I capabilities (where the use of the capability is isolated to the RAT), no coordination is needed and the NR specific capabilities are just forwarded by the MeNB to the SgNB using LTE DC as a baseline 

Proposal 7: For Type III capabilities (where the use of the capability in one RAT has impact on the other RAT and is understood by the other RAT), e.g., L2 buffer, reuse the capabilites coordination in LTE DC as a baseline

Proposal 8: For Type II capabilities (where the use of the capability in one RAT has impact on the other RAT and is not understood by the other RAT), e.g., band combinations, dependency/performance metric, a network based capabilties coordination solution is supported based on one of solutions 3, 4 and 7 from email discussion 96-33.
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

Proposal 3: Further changes to LTE capabilities are FFS

NR capability reporting
Proposal 4: NR shall support independent capabilities reporting (this does not preclude the NR and LTE capabilities indicating dependencies in the capabilities reported)

Proposal 5: NR shall use above agreement as the baseline for NR capabilities reporting for EN-DC

LTE/NR capabilites dependencies to support EN-DC
Proposal 6: For Type I capabilities (where the use of the capability is isolated to the RAT), no coordination is needed and the NR specific capabilities are just forwarded by the MeNB to the SgNB using LTE DC as a baseline 

Proposal 7: For Type III capabilities (where the use of the capability in one RAT has impact on the other RAT and is understood by the other RAT), e.g., L2 buffer, reuse the capabilites coordination in LTE DC as a baseline

Proposal 8: For Type II capabilities (where the use of the capability in one RAT has impact on the other RAT and is not understood by the other RAT), e.g., band combinations, dependency/performance metric, a network based capabilties coordination solution is supported based on one of solutions 3, 4 and 7 from email discussion 96-33.
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