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Introduction
This paper discusses the transfer of NR related capabilities in different RATs. As indicated before, we think it would be good to harmonise the transfer these UE capabilities i.e. that the signalling and procedure are the same irrespective of the RAT in which the capabilities are exchanged. In this paper we look at the further details i.e. the implications of such approach on EN-DC related changes.
Discussion
General
Given the large size of UE capabilities, several enhancements have been introduced by which network can request specific parts of the LTE UE capabilities. In the past we have experienced some problems caused by differences between LTE and UMTS related to reporting of LTE capabilities and in particular related to differences in network request options. As different protocols are often handled by different delegates, such issues are likely to happen again. From this perspective, a harmonised transfer procedure defined entirely in NR specification seems attractive.
Capability request
The current assumption is that transfer of NR and MR DC capabilities is handled by the UECapabilityEnquiry message i.e. specific fields have been introduced to request such capabilities. Presently the changes are limited to introducing additional RAT types for NR and MR DC, as used for the ue-CapabilityRequest field.
However, RAN2 has already agreed to use similar fields as used in LTE by which the network can request the UE to report a subset of its capabilities e.g. by limiting the reporting to specific bands or band combinations. The discussion regarding this has so far not been concluded, but it is assumed that the same/ similar options equally apply for the retrieval of the NR and MR DC UE capabilities in LTE.
Use of a harmonised procedure would basically imply that the entire capability request, including all options by which network can control what the UE reports, is specified in NR. Although it would be possible to encapsulate an NR RRC IE, the simplest way to support this seem to encapsulate the NR UECapabilityEnquiry in an LTE RRC message. Although we understand this implies that the eNB would have to generate some signalling for which the related transfer syntax is defined in NR, this does not really seem a large burden. I.e. there are several other cases for which eNB has to support this e.g. when using NR PDCP, when providing information to an NR target node (SCG addition, handover).
A further question is which LTE RRC message should be used to carry the encapsulated NR message. There seem to be two primary candidates i.e. the UECapabilityEnquiry or a general DLInformationTransferMRDC message like RAN2 agreed to use for UL NR messages (in particular MeasurementReport message). Which approach is preferable is discussed later on, as it is best considered jointly for the request and response messages.
Capability information
The current assumption is to transfer the NR and MR DC capabilities by the UECapabilityInformation message i.e. the ue-CapabilityRAT-ContainerList field is being extended to support encapsulation of these capabilities. As the NR RRC specification still includes little regarding UE capabilities, it is still not entirely clear what exactly would be carried by these containers. However, according to current principles the most likely candidate would be to carry an IE i.e. the UE-NR-Capability and the IE UE-EUTRA-NR-Capability respectively. However, this level of detail would still need to be concluded.
For the capability information transfer, use of a harmonised procedure would basically involve the same questions as for the request part i.e:
a) What NR information to carry i.e. an IE or the NR UECapabilityInformation message
b) Which LTE RRC message to use for encapsulating the NR capability information
The two main candidates seem to be as follows:
1) Use the LTE UECapabilityInformation message,  carrying NR IEs (i.e. IE UE-NR-Capability and the IE UE-EUTRA-NR-Capability)
2) Use the LTE ULInformationTransferMRDC, carrying the NR UECapabilityInformation message (or even the UL-DCCH channel)
We think a consistent decision should be used for the request and response/ information messages. At first glance it may seem natural to use the capability messages/ procedure, and when doing so network may retrieve capabilities of other RATs at the same time (probably not relevant given capability size). On the other hand, the only thing that really happens is transfer of NR messages i.e. there are no UE capability specific actions in LTE. From this perspective option 1 seems more appropriate. Altogether we have a slight preference to carry NR RRC messages and hence propose:
Proposal	Introduce a harmonised procedure for the transfer of NR and MR DC UE capabilities, in accordance with the following
a) Use a generic LTE DLInformationTransferMRDC message (new), carrying the NR UECapabilityEnquiry message
b) Use the generic LTE ULInformationTransferMRDC message, carrying the NR UECapabilityInformation message

Conclusion & recommendation
This paper discusses the transfer of NR related capabilities in different RATs and proposes to introduce a harmonised transfer procedure. In particular, the document includes the following proposal that RAN2 is requested to discuss and conclude.
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