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Introduction
The UE capability coordination for EN-DC has started to be crystalized in RAN2 side. For some capabilities, network coordination between nodes is inevitable, thereby impacting RAN3 as well. For this issue, this contribution looks at the network coordination aspects for EN-DC and provide the corresponding proposal.
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Discussion

RAN2 have defined three different types of UE capability based on the dependency between LTE and NR [1].

-
Type I capabilities:
The use of the capability is isolated to the RAT.
-
Type II capabilities:
The use of the capability in one RAT has impacts to the other RAT but is not understood by the NW side of the other RAT.

-
Type III capabilities:
The use of the capability in one RAT has impacts to the other RAT and is understood by the NW side of the other RAT.

For Type I capabilities, no coordination between LTE and NR is required. The secondary RAT specific capabilities are merely forwarded by the master node to the secondary node, following the baseline DC within LTE. Some capabilities (e.g. RF capability) are coordinated using Xx/Xn and involve a reconfiguration of the UE. The configuration of the UE does not exceed its capabilities. Some capabilities (e.g. buffer size) are coordinated using Xx/Xn and will not involve a reconfiguration of the UE. In this case, the ongoing operation of the network does not exceed the UE capabilities.
…

For the UE capabilities requiring coordination between LTE and NR, only two nodes (i.e. one eNB and one gNB) need to be involved. Nevertheless, the forward compatibility towards multiple node connectivity can be considered as well. It is up to the master node to decide on how to resolve the dependency between LTE and NR. The secondary node can initiate the re-negotiation of the UE capability. Upon receiving the re-negotiation request from the secondary node, it is up to the master node to make the final decision.
…

Note that for Type II and Type III capabilities, coordination is required between MeNB and SgNB. Moreover, the secondary node can initiate the re-negotiation of the UE capability. In this case, it is up to the master node to make the final decision.
Along with that, RAN2 further agreed that SgNB generated RRC messages that need coordination should be sent through MeNB such that MeNB will subsequently encapsulate the SgNB RRC message in an MeNB RRC message along with its RRC configuration and send it to the UE. In principle, MeNB does not need to comprehend the SgNB RRC reconfiguration message being sent to the UE. As a result, the capability coordination must happen outside of the SgNB RRC reconfiguration message from the SgNB to MeNB.
Similarly, when MeNB needs to update its configuration which also impacts SgNB configuration, the MeNB needs to provide coordination information to the SgNB. Depending on the capability type, this may trigger the SgNB to provide an RRC reconfiguration to be sent the UE via the MeNB.

Observation 1: Information related to RRC capability coordination between network nodes (from SgNB to MeNB and from MeNB to SgNB) should be provided outside of the RRC messages destined for the UE.

Since the RRC parameters and nature of coordination will be discussed and agreed in RAN2, it would be better to let RAN2 work on the detailed information in inter-node coordination to be captured in RRC specifications, as an inter-node RRC messages (similar to HandoverCommand message in [2]). As noted in [3], there is no need to expose RRC parameters to RAN3 and to update RAN3’s specifications, which can reduce possible errors and additional LSes. It is better for RAN3 to focus only on how to carry such inter-node RRC container in X2-AP interface.
In doing so, RAN3 first needs to understand whether the messages for EN-DC is sufficient for all the use-cases of capability coordination, or new X2-AP messages are required. The decision should be careful as it will impact on solution details, and further on Xn-AP which may be specified similarly regarding the capability coordination. However, this task requires more progress from RAN2 on the inter-node coordination details in RRC.

Proposal 1: UE capability coordination related information is captured in RRC specifications, carried by an inter-node RRC container in X2-AP interface. Details to be FFS pending RAN2 progress.
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Conclusions and proposals

In the present contribution we make the following observation:

Observation 1: Information related to RRC capability coordination between network nodes (from SgNB to MeNB and from MeNB to SgNB) should be provided outside of the RRC messages destined for the UE.

Based on the discussion in the present contribution and the observation above we propose: 

Proposal 1: UE capability coordination related information is captured in RRC specifications, carried by an inter-node RRC container in X2-AP interface. Details to be FFS pending RAN2 progress.
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