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1 Introduction

LTE-NR interworking is introduced in the 5G and the architecture based on the LTE DC is agreed. In previous meeting, the issue on the co-existence of LTE-NR band combinations especially inter-modulation was discussed, and whether 2Tx could be assumed for some cases due to the IMD is discussed in RAN/RAN1/RAN2/RAN4 more or less.

In this paper, we will discuss the 2Tx UE capability signaling design and related signaling procedures based on Plenary LS from RAN2 perspective, and provide the proposals correspondingly.
2 Discussion

In RAN#77 meeting, the 1Tx/2Tx capability was discussed based on company contributions, and one LS was sent to RAN2 and RAN4 for further action [1].

RAN agreed that all the RAN WGs should complete their tasks by December 2017 to allow the feature to be introduced to the specifications.
RAN asks RAN WG2 and RAN WG4 groups to take the above into account and complete the work. The approval of single UL support in LTE – NR DC and related specification text in text proposals, draft TS proposals (presented for approval) and CRs (e.g. LTE specifications) will be done as a package in RAN#78.
Here, 1Tx/2Tx UE capability due to IMD was already discussed in RAN and RAN WGs for a long time, since RAN Plenary has already indicated that the draft TS proposals and CRs should be finished in RAN#78, therefore, RAN2 should start to work on the signaling design from RAN2#99bis meeting.

Proposal 1: RAN2 needs to start work on the signaling design for the 1Tx/2Tx UE capability from RAN2#99bis meeting based on RAN Plenary LS.
In the attachment of the RAN Plenary LS [3], the band/channel combination with IMD issue is called difficult band/channel combination, and the band/channel combination without IMD issue is called easy band/channel combination. For the easy band/channel combination, simultaneous 2Tx is mandatory, while  for the difficult band/channel combination, simultaneous 2Tx is optional.
In the attachment of the RAN Plenary LS [2], signaling is required to be defined to support the above agreements reached in [3].
Proposal 2: Capability signaling to define the 2Tx is optionally supported in difficult band/channel allocation should be specified.

However, based on the discussion in RAN4 Ad Hoc meeting, RAN4 has not converged on the study of channel allocation. It is noted that the channel allocations generally vary across different regions and/or operators; the channel allocations for NR in most of regions have not completed or even started. With such observations, it is expected that RAN4 will need quite some time to complete the study on the channel allocation. If RAN2 only starts to work after RAN4 finishing all channel allocation study, the risk for RAN2 is to miss the signaling design deadline by December. While the band combination is clearly defined from specification perspective. Therefore, since the time is quite limited, 

Proposal 3: Capability signaling indicating not supporting 2Tx in difficult band combination could firstly be specified in RAN2.

Based on the discussion in Plenary, there may be two groups of capability indication, one group is for the difficult band combination, and the other one is for the difficult channel allocation. Since the capability mentioned here is related to the UE RF capability, not the baseband capability, therefore, the capability indication should be sent together with the RF capability, i.e. band combination.
Proposal 4: One bit capability indicating not supporting 2Tx will be sent together with each band combination, if the band combination is regarded as difficult one.
Considering the operator may not identify the possible band combination or channel allocation in this release, and potential band combination or channel allocation may be submitted in later release, it should be flexbile to support all potential band combination or channel allocation provided in later release, therefore, the capability for indicating not supporting 2Tx should be release-independent.
Proposal 5: The capability indicating not supporting 2Tx should be release-independent.
In case RAN4 can finalize channel allocation study, even just for some band combinations, RAN2 can further address channel allocation capability signaling, which is not expected to be very hard. 
Proposal 6: Capability signaling for indicating not supporting 2Tx in difficult channel allocation could be further specified in RAN2 when there is progress in RAN4.
3 Conclusions:

In this contribution, we discuss 1Tx/2Tx UE capability issue from RAN2 perspective based on RAN Plenary LS and propose:
Proposal 1: RAN2 needs to start work on the signaling design for the 1Tx/2Tx UE capability from RAN2#99bis meeting based on RAN Plenary LS.

Proposal 2: Capability signaling to define the 2Tx is optionally supported in difficult band/channel allocation should be specified.

Proposal 3: Capability signaling for supporting indicating not supporting 2Tx in difficult band combination could firstly be specified in RAN2.

Proposal 4: One bit capability indicating not supporting 2Tx will be sent together with each band combination, if the band combination is regarded as difficult one.

Proposal 5: The capability indicating not supporting 2Tx should be release-independent.
Proposal 6: Capability signaling for indicating not supporting 2Tx in difficult channel allocation could be further specified in RAN2 when there is progress in RAN4.
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