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1.
Introduction
For the past several meetings, RAN2 made some agreement for Capability coordination as follows:

In RAN2#95bis:

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.

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.

In RAN2#95:

Agreements

1:
Separate RRC specification for NR should be introduced and maintained even for the case of LTE + NR interworking.

2
Some coordination is required between LTE (respectively NR) master node and NR (respectively LTE) secondary node.

FFS whether UE capabilities are involved in the coordination

3
LTE (respectively NR) master node should not need to modify or add to the NR (respectively LTE) configuration of the UE

FFS: Whether LTE (respectively NR) master node should not be required to understand NR (respectively) configuration of the UE.
FFS: Whether NR RRC messages generated by NR node are final RRC messages.
This contribution presents our view and proposals for NR capability update and NR capability coordination.
2.
Discussion 
2.1
UE capability update

In LTE, the UE is able to change its capabilities only by detach and re-attach procedure.  The reason is that the UE capability is not so frequently updated, hence, there is no motivation to optimize it. In NR, the situation is not changed, i.e., UE capability update may not happen frequently. Thus, the baseline should be that the UE capability is updated by detach and re-attach procedure.
Moreover, for interworking case, in order to allow UE capability update without detach and re-attach procedure, we should consider the followings:

· i) changeable capability parameter, 
· ii) signalling increase problem between UE and eNB/gNB, 
· iii) the case that NW rejects UE capability, 
· iv) additional signalling from reject case, 
· v) collision problem due to delay time between capability update and reconfiguration signalling and more. 
We think allowing UE capability update without detach and re-attach procedure would require too much effort without any clear gain. Therefore, we propose that UE capability update is performed the same in LTE.

Proposal 1 In NR, UE capability should be updated only by detach/re-attach procedure. 
2.2
UE capability coordination

For UE capability coordination, there are two categories, UE based capability coordination and NW based capability coordination. 
In UE based capability coordination, there is no direct coordination between Master NB(M-NB) and Secondary NB(S-NB). The UE reports assistant information such as UE capability and/or scheduling assistant information, e.g., BSR/PHR. Based on such information, M-NB and S-NB schedules the UE independently. Therefore, there is still a risk of exceeding the UE capability due to, e.g., loss the UE capability/assistant information reporting or eNB scheduling.

Therefore, we propose UE based capability coordination solution is not considered in NR.

Proposal 2 In NR, UE based capability coordination is not considered.
In LTE DC, there are two ways used in NW based capability coordination:

1) MeNB decides the part of capability that can be used by SeNB;

Regarding “Maximum number of DL-SCH transport block bits received within a TTI” and “Maximum number of UL-SCH transport block bits transmitted within a TTI ”, MeNB decides the part of capability that can be used by SeNB. SeNB always schedules within the part of capability that is allowed to be used by SeNB.
2) MeNB informs the entire UE capability and the part of capability that is to be used by MeNB; 

For the capabilities other than two capabilities mentioned above, MeNB informs the entire UE capability and MCG configuration. SeNB deduces its part by understanding MCG configuration, and schedules within the part of capability that remains. MeNB can update its MCG configuration which may exceed the UE capability. Therefore, in order to not to exceed the UE capability, MeNB informs the updated MCG to SeNB, and SeNB always modify SCG configuration based on updated MCG configuration. In the meanwhile, it is not allowed for SeNB to update its configuration which may exceed the UE capability.

In summary, in LTE, it is always MeNB that decides the final capability coordination. The reason is that MeNB is aware of all factors that impacts capability coordination. However, the situation in NR is a bit different, i.e., M-NB may not aware of SeNB situation. In addition, S-NB may not be able to understand MCG configuration.

For capability coordination in NR, we think it is important not to force eNB/gNB to understand each other’s configuration. Also, capability coordination should avoid under-use of UE capability. Having these points in mind, we have the following questions to be answered.

Q1. Who is the final decision maker in capability coordination procedure?

· It should be Master NB (M-NB) in order to design capability coordination in a forward compatible way in case multiple S-NBs are used in the future.
Q2. What does Master NB (M-NB) transmit to Secondary NB (S-NB) after M-NB decides capability split?

· Different from LTE DC, where both eNBs are of LTE, in NR, S-NB should not force to understand M-NB. Therefore, M-NB should not transmit MCG configuration to S-NB, hence, needs to transmit the remaining part of UE capability that can be used by S-NB.

Proposal 3 M-NB decides the part of capability that can be used by S-NB, and transmits the part of capability that can be used by S-NB.
With Proposal 3, after capability coordination, each NB can utilize its own part of UE capability as long as it doesn’t exceed the part UE capability allowed for each NB. 

Q3. Is it possible to modify capability coordination?

· Yes, 

Q4. Which NB can initiate the capability modification procedure?

· M-NB: Yes, in our view, M-NB is the final decision maker. Hence, it is natural that M-NB can initiate the capability modification procedure.
· S-NB: Yes. In LTE DC, SeNB only follows the capability coordination decided by MeNB because there seems to be no reason for SeNB to help MeNB, so SeNB could not request that exceeds own capability. However, in case of  S-NB is NR, there is high probability that S-NB is better performance. Hence, it is desirable S-NB is allowed to initiates the capability modification procedure in order to utilize exceed own capability.
Q5. In capability modification procedure, is it possible to reject capability modification request?

· M-NB (S-NB initiates the capability modification procedure) : Yes

· S-NB (M-NB initiate the capability modification procedure) : Yes

Proposal 4 In NR, RAN2 develops a capability coordination procedure, which can be initiated by both of M-NB and S-NB. In this procedure, it is possible for both M-NB and S-NB rejects capability modification request.
However, ping-pong problem should be avoided by NB implementation.
After capability coordination, it seems natural that UE is configured with the updated configuration. During e-mail discussion [96#33], solution 1 and 6 propose to configure UE first, and then, perform/modify the UE capability coordination. However, these solutions have a risk of exceeding the UE capability.

In order to ensure not exceeding the UE capability, it would be desirable that NB always configures UE after capability coordination.

Proposal 5 NW configures UE after capability coordination.
Given that it is important not to force eNB/gNB to understand each other’s configuration, M-NB forwards the SCG configuration received from S-NB as it is, i.e., M-NB does not comprehend SCG configuration. 
Proposal 6 M-NB forwards the SCG configuration by not comprehending it.
3.
Conclusion
In this contribution, we discussed NR capability update and coordination and propose the following:
Proposal 7 In NR, UE capability should be updated only by detach/re-attach procedure.
Proposal 8 In NR, UE based capability coordination is not considered.
Proposal 9 M-NB decides the part of capability that can be used by S-NB, and transmits the part of capability that can be used by S-NB.

Proposal 10 In NR, RAN2 develops a capability coordination procedure, which can be initiated by both of M-NB and S-NB. In this procedure, it is possible for both M-NB and S-NB rejects capability modification request.
Proposal 11 NW configures UE after capability coordination.
Proposal 12 M-NB forwards the SCG configuration by not comprehending it.
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