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Introduction
The following agreement was draw from previous meetings:
After email approval:
Agreements:
1. Maximum size of TA command for MAC-CE is 6 (as a working assumption) bits.
1. For the timing advance in MAC-CE, its granularity depends on: 
a.     Subcarrier spacing of the UL BWP in the TAG that the TA in MAC-CE applies to, if there is only one configured UL BWP in the TAG, as shown in Table 1.
b.     Following alternatives for multiple configured UL BWPs in a the TAG:
              i.     Alt 1: Maximum Subcarrier spacing of all semi-statically configured UL within the TAG, e.g., UL BWP, SUL, CC
              ii.     Alt 2: Maximum SCS of all activated UL BWPs within the TAG
             iii.     Alt 3: TA command or additional field in MAC-CE explicitly indicates the TA granularity used 
             iv.     Other alternatives are not precluded.
Table I. Granularity of 6 bits TA command for the case of single UL BWP
	Subcarrier Spacing (kHz) of current UL BWP
	Unit 

	15
	16*64 Ts

	30
	8*64 Ts

	60
	4*64 Ts

	120
	2*64 Ts


Note: Ts = 1/(64*30.72*106) seconds.
Agreement:
· UL and SUL of the same cell are in the same TAG.
· If UL and SUL have different numerologies, the UE can assume that the granularity of the TA in the MAC CE (i.e. not in the Msg2) is the granularity corresponding to the smaller subcarrier spacing
· The granularity of the TA in Msg2 is determined according to the numerology of transmitted PRACH

Discussions
TA granularity in MAC-CE with multiple BWPs
Given the above email discussion conclusion, in which it was targeting to have a solution to decide the TA granularity based on the largest SCS among multiple BWPs, however, based on the agreement made in NR-LTE coexistence agenda, a different direction is applied. Apparently, the smaller SCS is selected to decide the TA granularity for the TA adjustment in the MAC CE. 
A general question on this agreement is that, when UE is configured with both UL and SUL, the location of the UE should be within the coverage of both the UL and the SUL, in that case, using the relatively larger SCS (gives a finer/smaller TA granularity) could have better performance. Like shown in the following figure, if non-SUL is configured with SCS=30Khz and SUL is configured SCS=15Khz (then suppose the non-SUL has smaller supported coverage than SUL), so if UE is in position 1, it’s highly likely it can only be configured with SUL. If UE is in position 2, then such UE is possible to be configured with both UL and SUL. In this case, the coverage won’t be an issue. Then using the larger SCS (smaller TA granularity) seems a better option.
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Fig. 1 illustration of the SUL and non-SUL
It does not only matter the preciseness. One additional issue regarding on using the smaller SCS to decide the TA granularity could be that such TA granularity is too big for the UL with larger SCS, so that the DMRS performance cannot be guaranteed. Thus, the agreement on using smaller SCS may need a second thought. As when discussed the TA granularity in RACH agenda,  the SCS=15Khz (corresponds 16Ts TA granularity) as baseline (then scale up based on the SCS value), as such granularity was proved/simulated by RAN4 which could guarantee the DMRS detection performance, thus, e.g., for 30khz, it should have TA granularity to be 8Ts, but now in SUL and UL case as in the above email, if the smaller SCS=15Khz (i.e., 16Ts) is used, it might be too big for UL with 30Khz, and the DMRS detection performance may not be guaranteed.
Observation1: In multiple BWPs case, using a smaller SCS to decide the TA granularity may not guarantee the performance of the UL BWP with larger SCS.
Handling of overlapping after application of TA command
In LTE, the following the behavior is captured in 36.213 :
……For serving cells in the same TAG, when the UE’s uplink PUCCH/PUSCH/SRS transmissions in subframe n and subframe n+1 are overlapped due to the timing adjustment, the UE shall complete transmission of subframe n and not transmit the overlapped part of subframe n+1.   …….

In NR, basically the same principle could be applied but some additional information needs to be considered, which is there could be a service with higher priority coming at slot n+1, e.g., the eMBB data is transmitted in slot n, and URLLC data is transmitted in the slot n+1, it’s natural that when this case happens, UE should not transmit the overlapped part of slot n to protect the reliability of URLLC data. 


Fig. 2 illustration of overlapping caused by Timing advance adjustment
Proposal 1: if there is an overlap between two adjacent slots due to TA command, 
· If two adjacent slots carry the information with same priority, e.g., both eMBB, or if the later slot carries information with lower priority, e.g., former one is URLLC and latter one is eMBB, UE should not transmit the overlapped part of the latter slot;
· If the latter slot carries the information with higher priority, e.g., former one is eMBB and latter one is URLLC, UE should not transmit the overlapped part of the former slot.

Conclusion
In this contribution, considerations on Timing advance related issue are presented. In particular, the following are observed/proposed:
Observation1: In multiple BWPs case, using a smaller SCS to decide the TA granularity may not guarantee the performance of the UL BWP with larger SCS.
Proposal 1: if there is an overlap between two adjacent slots due to TA command, 
· If two adjacent slots carry the information with same priority, e.g., both eMBB, or if the later slot carries information with lower priority, e.g., former one is URLLC and latter one is eMBB, UE should not transmit the overlapped part of the latter slot;
· If the latter slot carries the information with higher priority, e.g., former one is eMBB and latter one is URLLC, UE should not transmit the overlapped part of the former slot.
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