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1 Introduction

It has been agreed to support tight interworking between NR and LTE, e.g. LTE-NR Dual Connectivity and fast mobility between the two RATs. In this contribution we discuss UE capabilities w.r.t. simultaneous RX/TX for these scenarios, as well as discuss the trade-off between RX/TX capabilities and expected performance / complexity.
2 Discussion
At RAN2#94 assumptions were discussed regarding UE capabilities in particular in the context of Dual Connectivity between NR and LTE. In [1] it was suggested to consider the scenario wherein the UE is not capable of concurrent operation between NR and LTE. The main scenarios listed were:

1) LTE VoIP/1x/GSM/WCDMA Voice + NR Data: Potential solution for voice (even with standalone 5G deployed)

2) NR + NR/LTE/WLAN: Dual-connectivity with NR 

Our understanding of scenario 1 is that the UE is concurrently using LTE for voice and NR for data. While this may be a possible scenario, we think that in longer run NR should also be capable of handling voice services so it may not be important to be connected to both RATs in this particular scenario. So to introduce optimizations to allow single TX-UEs to work also in this particular scenario may not be important and instead RAN2 can assume that such a UE would be connected to either LTE or NR, not both.
One target of Dual Connectivity (scenario 2) in LTE to target data boosting; we assume that if the UE would concurrently be connected to both LTE and NR, it would transmit/receive data via both these RATs. It was suggested that instead of the UE needing dual RX/TX the UE should do a time-sharing of the radio between the two RATs. However, if the UE has only a single RX and/or TX we don't expect any throughput gains.

One may of course consider a scenario where the UE receives downlink data from both RATs but the uplink is time-shared between the two RATs, and we understand that the thinking was then that downlink throughput gains could be achieved since the UE receives downlink concurrently. A complication with this scenario is that even though the UE mainly downloads data, the UE needs to send feedback to the network such as CSI to assist the scheduling and link adaptation, ACKs for the data the UE receives (both HARQ level and on RLC level). We think that the complexity would increase quite a lot to have such a scheme.
Proposal 1 UEs supporting NR-LTE Dual Connectivity should have at least dual-receivers to get throughput improvements. 

Another scenario could be related to mobility robustness where LTE-NR DC could be utilized for performing fallback to already DL(/UL) synched cell when the radio link problem is detected. This could be a common scenario if normal handovers would result in poor performance e.g. due to a high operating frequency for NR. In such a scenario, there could be longer outage times for limited TX/RX UEs if no DC solution is available since the UE first have to find a suitable fallback “cell” after failure. However, complexity of the solution with single limited TX/RX needs to be studied further. The complexity depends largely of switching time between RATs.
Proposal 2 Limited TX/RX capable UEs could benefit from LTE-NR DC to improve mobility robustness if mobility issues are identified in the NR mobility evaluations. However, the complexity of such solution needs to be evaluated.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 3 UEs supporting NR-LTE Dual Connectivity should have at least dual-receivers to get throughput improvements. 
Proposal 4 Limited TX/RX capable UEs could benefit from LTE-NR DC to improve mobility robustness if mobility issues are identified in the NR mobility evaluations. However, the complexity of such solution needs to be evaluated.
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