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1 Introduction
In this contribution, we discuss the remaining issues related to UL power sharing and timing advance aspects for NR-LTE co-existence and share our views.  
2. Discussion
2.1 Power control for EN-DC option 3  
For a UE capable of dynamic power sharing, an equal A-MPR definition was agreed by RAN4 for Intra-band contiguous EN-DC, which requires the knowledge of the parallel NR and LTE transmissions [1]. Due to NR scheduling timeline can be significantly faster than LTE, this requirement of joint calculating A-MRP for NR and LTE may be difficult for some UE’s LTE modems to meet. Furthermore, it can lead to phase discontinuity issue for LTE transmissions in case when NR partially overlaps with LTE transmissions and results in performance degration. Hence, some kind of relaxations can be considered for these cases. 

First, we see that it would be important to keep the current RAN4 equal A-MPR definition.To solve the timeline problem identified above, one way is to allow UE to scale down or even drop NR transmission (e.g. in case a large A-MPR value) in some cases that UE does not get NR scheduling in a timely manner to calculate LTE power, e.g. if the timing difference between NR and LTE scheduling is larger than a threshold. More specifically, this threshold can be signaled by UE capability if possible, which can assist network to choose between TDMed LTE and NR or defer NR scheduling timeline so as to ensure the LTE/NR coverage. 
Proposal 1: 

· For dynamic power sharing of EN-DC, UE is allowed to scale down or even drop NR if the timing difference between LTE and NR exceeds a threshold. 
· Discuss the possibility to introduce a separate UE capability to indicate the threshold.  

2.2 Power sharing for EN-DC option 4

In the RAN plenary #79 meeting, it was agreed to additionally consider support of NR architecture option 4 with the following guidelines [2]  

	NR Option 4 “to do list” – RAN1

· Need to evaluate whether new design on power control, multiplexing, etc. is needed for both LTE & NR specs

· Strive for minimum RAN1 specification impact

· Some (limited) RAN1 meeting time is expected


NR already supported NR architecture option 3 and 8 with LTE as anchor. The architecture option 4 with NR as archor is undefined yet. Similar like EN-DC option 3, one key aspect on the physical layer to support architecture option 4 is to define the UL power sharing mechanism. 

Two different power sharing mechanisms were defined for Rel-15 NR architecture option 3, i.e. semi-static and dynamic power sharing. For the semi-static power sharing mechansim, the NR and LTE carriers are operated  independently without interaction on the power control aspects. Hence, it should be reused for NSA with NR as anchor so as to leverage the designs and minimize the standard/testing/implement efforts. In addition, case 1 timing was introduced to allow TDMed transmissions for the case that UL carriers can not be simultaneously used. This TDMed approach can also increase NR coverage compared to semi-satic power sharing mechanism. The motivation of case 1 timing still holds for NR architecture option 4 and hence it should be also supported.       

Proposal 2
· For NR architecture option 4, reuse the existing semi-static power sharing mechanism and Case 1 timing mechanism defined for EN-DC with LTE as anchor.    

Generally, NR transmission may be prioritized over LTE for the dynamic power sharing approach as it serves as MCG. However, adapting LTE transmission power based on that of the parallel NR transmissions would result in a stringent processing time requirement at UE due to a shorter scheduling time of NR. Therefore, an option of reusing the dynamic power sharing mechanism defined for EN-DC option 3 should be considered with additional rules on how to maintain RRC connection in power limited case. Like what did in LTE dual connectivity, a certain power can be reserved for NR. In particular, the reserved power is always guaranteed and the remaining power is prioritized for LTE. Since the network have full flexibility to reserve certain NR power, it will not be a problem to keep the RRC connection in NR architecture option 4. 

Proposal 3
· Reuse the exsiting dynamic power sharing mechanism for NR architecture option 4 and introduces reserved power for NR. 
2.3 Reply LS on intra-band combination for NR CA and MR-DC

RAN2 has sent and LS asking questions regarding signaling distinction between contiguous and non-contiguous LTE and NR deployment. The LS has defined two cases to investigate radio protocol impacts for both EN-DC/NGEN-DC and NE-DC, i.e. MR-DC.

· Case 1:
MR-DC band combination where the spectrum is contiguous across LTE and NR within the same band;

· Case 2:
MR-DC band combination where both LTE and NR are in the same band, but not in one contiguous spectrum.

RAN2 asks whether signalling should distinguish case 1 and 2. We believe they should be differentiated in terms of signalling. One of the major reasons for distinction would be potential UE RF architecture implementation choices for case 1 and 2. Depending on UE implementation choice, different limitations of UE transmit operations would need to be considered.

The second question from RAN2 is regarding how synchronous MR-DC combinations are to be supported from UL timing adjustment perspective. Namely, how should the “timing advance” be obtained for SpCells in LTE and NR, e.g. single UL timing adjustment across the two RATs or parallel UL timing adjustments in the two RATs.

From our understanding, identical timing advance can be achieved with multiple TAG framework between LTE and DC, which is already supported in NR. The timing advanced, TTA, used by the UE consists of two components, NTA and NTA-Offset. The NTA-Offset could potentially different for NR cells compared to LTE. However, the time granularity in which NR NTA parameter is represented with can be made to be identical as time granularity of LTE NTA parameter value. Therefore, it is feasible for the network to signal the appropriate NTA values such that total timing advanced, TTA, of LTE and NR cell could be identical using multiple TAG framework. This would allow LTE and NR cell to operate in a completely synchronous manner.
Proposal 4: Reply to LS R1-1810068 with the following response:
· RAN1 believes case 1 and 2 should be differentiated in terms of signaling.

· Between synchronous NR and LTE identical timing advance can be achieved with multiple TAG framework between LTE and DC, which is already supported in NR .

3. Conclusion 
In this contribution, we have discussed the. Based on the discussion we have the following proposals:  
Proposal 1: 

· For dynamic power sharing of EN-DC, UE is allowed to scale down or even drop NR if the timing difference between LTE and NR exceeds a threshold. 

· Discuss the possibility to introduce a separate UE capability to indicate the threshold.  

Proposal 2
· For NR architecture option 4, reuse the existing semi-static power sharing mechanism and Case 1 timing mechanism defined for EN-DC with LTE as anchor.    
Proposal 3
· Reuse the exsiting dynamic power sharing mechanism for NR architecture option 4 and introduces reserved power for NR. 
Proposal 4: Reply to LS R1-1810068 with the following response:
· RAN1 believes case 1 and 2 should be differentiated in terms of signaling.

· Between synchronous NR and LTE identical timing advance can be achieved with multiple TAG framework between LTE and DC, which is already supported in NR .
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