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1. Introduction

In the previous meetings, the TA granularity in MAC-CE was discussed. As per the first agreement below, it was agreed for the case where there is only one semi-statically configured UL BWP in the TAG. However, for some cases where there are more than one semi-statically configured UL BWP in the TAG, there are inconsistent considerations in different parallel discussions and some remaining issues. Therefore, we’d like to discuss TA granularity in these cases in this contribution. 
Agreements:

1. Maximum size of TA command for MAC-CE is 6 (as a working assumption) bits.
2. 
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

2. Discussion
The first agreement above was achieved in the RACH AI based on email discussion [90b-NR-42]. There are some alternatives for determining TA granularity in case of multiple configured UL BWPs in the TAG, which mainly consider to have the granularity corresponding to the larger SCS rather than the smaller one. However, in the second agreement in RAN1#91, it said that in the case of UL/SUL, the smaller SCS is assumed. This would impact the performance when the UE uses larger SCS. In addition, the second agreement only applies to the case that each UL (UL/SUL) is configured with one semi-statically UL BWP. Therefore, it’s necessary to revisit the agreements related to this TA granularity issue and to have a complete solution. 
According to the first agreements, the alternatives under consideration for determining the TA granularity include: 

· Alt 1: Maximum Subcarrier spacing of all semi-statically configured UL BWPs within the TAG, e.g., UL BWP, SUL, CC 
· Alt 2: Maximum SCS of all activated UL BWPs within the TAG 
· Alt 3: TA command or additional field in MAC-CE explicitly indicates the TA granularity used
Among the three alternatives above, firstly, considering signaling overhead, the first two alternatives would not cause additional signaling overhead while the last one would. Secondly, for the first two alternatives, the determined granularity of the TA meets the requirement of sufficient TA granularity for the UL BWP in use, since the determined granularity of the TA command is the finest one among the granularities required for each configured UL BWP. However, Alt.1 would limit the maximum TA adjustment value. If a large TA is required for the activated UL BWPs, which are actually in use by the UE, the MAC-CE may be unable to indicate the exact required TA value. It also means that if the maximum SCS among all the semi-statically configured UL BWPs is larger than that of all the activated UL BWPs, Alt.1 may require more frequent TA updating than Alt.2. 
One potential issue is, based on the current wording of Alt.2, there might be an ambiguous period for determining the granularity. The gNB may send a TA command relative to TA granularity of 60 kHz, but the UE may calculate TA value based on TA granularity of 15 kHz due to the change of active UL BWP. Such an issue can be avoided by clarifying a unique timing point for both the gNB and UE determining the maximum SCS. As illustrated in figure 1, there are two options:

· Option 1: The TA command value is relative to the maximum SCS corresponding to the slot where the gNB transmitting TA command and UE receiving the command. 

· Option 2: The TA command value is relative to the maximum SCS corresponding to the first slot where the UE applies the corresponding adjustment of the uplink transmission timing. 
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Figure 1
To sum up, Alt.2 can achieve better adaptation of the TA granularity to the SCS of UL BWPs actually in use, and lower signaling overhead. The ambiguity issue can also be avoided by some clarification. So we think Alt.2 should be supported.

Proposal 1: For the timing advance in MAC-CE in the case with multiple configured UL BWPs in the TAG, the granularity depends on the maximum SCS of all the activated UL BWPs within the TAG.
Proposal 2: Clarify a unique timing point for both the gNB and UE determining the maximum SCS, e.g. the slot transmitting TA command for the gNB and receiving TA command for the UE, or the first slot where the UE applies the corresponding adjustment of the uplink transmission timing.
3. Conclusions

In this contribution, we discussed the TA granularity for the cases where there are more than one semi-statically configured UL BWPs in the TAG.

Based on the discussion, we have following proposals:
Proposal 1: For the timing advance in MAC-CE in the case with multiple configured UL BWPs in the TAG, the granularity depends on the maximum SCS of all the activated UL BWPs within the TAG.
Proposal 2: Clarify a unique timing point for both the gNB and UE determining the maximum SCS, e.g. the slot transmitting TA command for the gNB and receiving TA command for the UE, or the first slot where the UE applies the corresponding adjustment of the uplink transmission timing.
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