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1. Introduction
In this contribution, we discuss further on the remaining issues regarding NR timing advance (TA) related aspects. 

2. Remaining issues on TA
1 
2 
2.1 Timing advance value after BFR request
While the BFR request uses PRACH, it has not been well discussed the handling of UL transmission as per BFR procedure. Thus, the assumption and the corresponding intended UE behaviour should be addressed. the issue for TA of BFR is whether appropriate TA value can be different before and after BFR. If the appropriate TA value can be different, UL transmission timing should be adjusted via TA command MAC CE as soon as possible. For example, the radio quality of the new beam might be somehow different from that of the old beam since the new beam may be NLOS while the old beam is LOS. While beam change can incur in normal cases (i.e. beam switching via DCI), it should be assumed that TA value is not changed drastically otherwise NW needs adjust TA value whenever the beam is changed via DCI. Unlike such normal case, BFR is the case where UE’s beam quality is changed more than NW expected and thus the drastic beam path change may happen. 
The earliest timing that gNB can measure the appropriate TA command value (to be included in TA command MAC CE) for the new beam is when the PRACH for BFR request is received. To do such, we should ensure that UE and gNB use the common base timing for each own behaviour. Otherwise, the UL timing would be incorrect. From that point of view, the current specification has potential issue. Specifically, there are miss-alignment in UE and gNB on the base timing:
- gNB measures TA command based on PRACH transmitted based on NTA = 0
- UE applies such TA command (indicated in MAC CE) based on the maintained NTA 
The resulting UL transmission timing will be incorrect since UE would over-adjust the UL transmission timing as illustrated in Figure 1. It is noted that the issue can happen only for the contention free RA procedure. 
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[bookmark: _GoBack]Figure 1: UE UL timing during BFR
To overcome this issue, we have following options:
· Option 1:
· gNB tracks the TA value for the UE all the time and indicates TA command which is delta from the current TA value. 
· Pros: no spec impact
· Cons: Much additional gNB complexity since it needs to track the TA values for all the serving UEs
· Option 2: 
· For PRACH transmission for BFR request, UE uses the maintained TA value
· Pros: no additional gNB complexity
· Cons: spec. impact 
We think that Option 1 is not preferable from NW implementation point of view. Option 2 does not have much specification impact since UE anyway maintains NTA value once it is obtained. Therefore, it is proposed to employ Option 2. 
Proposal 1: UE transmits PRACH with the maintained NTA value in case of BFR request using contention free RA. 


2.2 Handling of TA in Synchronous MR-DC
RAN2 sent LS to RAN1/4 regarding intra-band combination for NR CA and MR-DC [1], and the handling of TA in synchronous MR-DC is asked as below.
	RAN4 has defined some EN-DC combinations which are termed synchronous, where LTE and NR are time-aligned. RAN2 would like to understand how these synchronous MR-DC combinations should 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?
ACTION: 	RAN2 respectfully asks RAN1 and RAN 4 to provide their feedback:
· How synchronous MR-DC combinations should be supported from timing adjustment perspective. 



As described in the above LS, RAN4 agreed that for intra-band EN-DC between TDD LTE and TDD NR, UE supports only synchronous operation in Rel-15 [2]. For such scenario, RAN2 is asking how to handle UL timing. We think that according to the principle of TA group, PCG (i.e., LTE RAT) and SCG (i.e., NR RAT) should be in separate TAGs, respectively. In such case, parallel UL timing adjustments in two RATs are basically necessary.
Even in parallel UL timing adjustments in two RATs, it may be possible to keep synchronized UL timing by using TA command in each RAT. However, in some specific case, NTA for two RATs may become different e.g., when contention based random access (CBRA) happens only on one of the RATs. In such case, UE should be capable of adjusting NTA for another RAT so that NTA for two RATs are aligned.
Proposal 2: In intra-band synchronous MR-DC scenario, TA handling is separated between RATs.
· In such scenario, UE should be capable of adjusting NTA for each RAT without TA command so that NTA for RATs in MR-DC are aligned.


3. Conclusion
In this contribution, we discussed further on the remaining issues regarding TA aspects. Based on the discussion, we made following proposals.
Proposal 1: UE transmits PRACH with the maintained NTA value in case of BFR request using contention free RA. 
Proposal 2: In intra-band synchronous MR-DC scenario, TA handling is separated between RATs.
· In such scenario, UE should be capable of adjusting NTA for each RAT without TA command so that NTA for RATs in MR-DC are aligned.
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