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Introduction
This document summarizes the discussion on TA related aspects.

Discussion

TA granularity in MAC-CE with multiple BWPs 

In RAN1#92, following was the conclusion.
	Agreements:
• If there is an overlap between two adjacent slots due to TA command, the latter slot is reduced compared with the former slot.
Working assumption:
· 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 including SUL within the TAG.
· When the TA is adjusted based on the timing advance in MAC-CE in higher SCS, the TA in lower SCS may be rounded in order to align with lower SCS TA granularity 
· This may result in different timing across UL carriers within the same TAG
· This revises the past agreement of SUL of the granularity of the smaller subcarrier spacing between UL and SUL.



Moderator understanding is following.
- [1] proposed not to confirm working assumption but to use MSB to distinguish maximum SCS or minimum SCS. 
- [1] proposed to clarify to satisfy Table 7.3.2.2-1 of TS 38.133 [7].
	[bookmark: _Toc503256087]7.3.2.2	Timing Advance adjustment accuracy
The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to the UE Timing Advance adjustment accuracy requirement in Table 7.3.2.2-1, to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command step is defined in TS38.213.
Table 7.3.2.2-1: UE Timing Advance adjustment accuracy
	Sub Carrier Spacing, SCS kHz
	15
	30
	60
	120

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc






-  [2][3][4] proposed to confirm the working assumption.
-  In addition, [4] proposed that UE keeps track of the accumulation of rounding errors and applying when it reaches the coarser granularity.

Proposal 1:
· to revise the working assumption as following.
· 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 including SUL within the TAG.
· When the TA is adjusted based on the timing advance in MAC-CE in higher SCS, the TA in lower SCS may be rounded in order to align with lower SCS TA granularity while satisfying the timing advance accuracy requirements in [10, TS38.133].
· UE keeps track of the accumulation of rounding errors. UE adjusts its uplink timing to compensate for the accumulated rounding error and to satisfy the requirement.
· This may result in different timing across UL carriers within the same TAG
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An overlap between two adjacent slots due to TA command 
[3] proposed when former slot is eMBB and latter slot is URLLC, UE should not transmit the overlapped part of the former slot.
Proposal 2:
· Reliable URLLC case of TA command should be discussed separately.


TA offset for TDD+FDD CA 
Different carriers may correspond to different TA offset values, since 13us TA offset for TDD carrier in FR1 and 7us TA offset for TDD carrier in FR2. Therefore [1] proposed following. I think it is reasonble.
Proposal 3:
· For TDD+FDD CA, in a TAG without PCell or PSCell, UE should adjust its uplink transmission timing of all SCells in the TAG using the largest TA offset value within the TAG, where the TAG contains at least one TDD SCell in FR1 and one TDD SCell in FR2.


Additional comments
Additional views/comments are welcome below.
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Contributions
[1] R1-1803703	Remaining issues on TA aspects	Huawei, HiSilicon
[2] R1-1805525	Remaining TA related issues	MediaTek Inc.
[3] R1-1804352	Corrections on Timing Advance	Samsung
[4] R1-1804782	Remaining details on Timing advance granularity and adjustment consideration	Qualcomm Incorporated
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