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1. Introduction 
In RAN2#99Bis meeting, the following agreements on single uplink transmission have been reached.
Agreements:


1
For timing information provided to the UE, RAN2 will follow the RAN1 agreements (RAN2 understanding is that some timing information based on TDD UL/DL configuration may be provided in LTE, and no RRC signaling to be added in NR)

2
RAN2 will define capability signalling per problematic case (as defined in RAN4) to indicate whether the UE support 2 simultaneous UL transmissions for the problematic case. FFS how this is structured in RAN2 (e.g. per UE bitmap or per BC bits, etc)


(If RAN4 conclude that there are no problematic cases then these capabilities will not be introduced)

There is one email discussion [1] on capability signalling for single Tx. As addressed in the email discussion, UE could perform simultaneous UL transmissions in certain channel assignments on problematic band combinations. In this contribution we further elaborate our understanding on the capability signalling for co-existence and how to support simultaneous UL transmissions on problematic band combinations from RAN2 point of view.
2. Discussion
The definition of allowable and problematic channel combinations within problematic band combinations if any should be left for RAN4’s decision. According to current RAN4 progress, the formula to define the potential problematic channel allocations has been tentatively agreed while the UE RF architecture and UE Tx power may need to be further taken into consideration. 
For the capability signalling sent from UE which is defined by RAN2, our understanding regarding the network response to this capability signaling are
1) UE indicates to support simultaneous UL transmissions in problematic band combinations. Then network will schedule the dual UL transmissions accordingly.

2) UE indicates that it can’t support simultaneous UL transmissions in problematic band combinations.

a. Network will schedule the dual UL transmissions in allowable channel assignments in problematic band combinations.
b. Network may still schedule the dual UL transmissions in problematic channel assignments within problematic band combinations e.g. with proper power control if any additional assistance information is received from the UE. 
It is envisaged that with proper power control on LTE and NR uplink, the downlink performance degradation due to self-interference issue could be improved. Therefore the simultaneous LTE and NR uplink transmissions could be supported coming with the benefits that high throughput on NR uplink can be further explored comparing with single uplink transmission. We have the observation that:
Observation 1: Simultaneous LTE and NR uplink transmissions with power control on problematic band combinations to be studied by RAN4 should be considered as an option to support LTE-NR co-existence. The designated power control strategy would be left to RAN1 for further study.
It is only the UE who has the ability to detect the co-existence problem due to intermodulation issue. The network has no direct understanding of whether a UE is experiencing performance degradation due to LTE and NR simultaneous uplink transmissions or not. So this means that for the network to get knowledge about the co-existence problem, the UE has to send an indication to network once the problem occurs.
Proposal 1: RAN2 should study signalling sent from UE to trigger a power control adjustment in order to ease the intermodulation issue given by the simultaneous UL transmissions on problematic band combinations.
In LTE TEI-14 overheating problem discussion, the solution based on reporting UE temporary capability is proposed to address dynamic UE capability degradation caused by overheating. In the case that UE experiences overheating issue due to simultaneous UL transmissions on problematic band combinations, it is proposed that such UE temporary capability reporting procedure (although still under discussion for NR) could be used and problematic band combination information could be modified. Therefore, we have the proposal as follows.
Proposal 2: RAN2 to agree that UE is permitted to change the problematic band combination information in temporary UE capability signalling. 
3. Conclusion
We have the observation as follows.

Observation 1: Simultaneous LTE and NR uplink transmissions with power control on problematic band combinations to be studied by RAN4 should be considered as an option to support LTE-NR co-existence. The designated power control strategy would be left to RAN1 for further study.

We propose RAN2 to discuss and agree following proposals:
Proposal 1: RAN2 should study signalling sent from UE to trigger a power control adjustment in order to ease the intermodulation issue given by the simultaneous UL transmissions on problematic band combinations.
Proposal 2: RAN2 to agree that UE is permitted to change the problematic band combination information in temporary UE capability signalling.
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