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Introduction
This document summarizes the discussion on TA related aspects.

Discussion

An overlap handling between two adjacent slots due to TA command
Samsung proposes following [3]. 
· 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.

Moderator understanding is Dec 2017 drop does not take into account the reliability of URLLC. Moderator propose to discuss further among following options.
Proposal 1:
· If there is an overlap between two adjacent slots due to TA command, 
· Option 1. eMBB is reduced compared with URLLC regardless of the order of eMBB/URLLC.  
· Option 2. the latter slot is reduced compared with the former slot.
· Option 3. up to UE implementation

NTA-offset of SUL 
Huawei, HiSilicon propose NTA-offset of SUL should be the same as that of UL in order to ensure UEs have the same transmit timing on both UL and SUL [4]. Moderator proposes to agree the proposal.
Proposal 2:
· NTA-offset of SUL is the same as that of UL. 

Relation among past agreements on BWPs, CCs and SUL 
Relation among past agreements are discussed in Fujitsu [2], Samsung [3] and Qualcomm [5]. Past agreements are following. 
The agreement in 90b-NR-07
	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.



The agreement in 91
	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





The granularity of the TA in Msg 2
The agreement in 91 concluded to use the smaller subcarrier spacing as the granularity of the TA in Msg 2 on the relation between UL and SUL. The agreement in 90b-NR-07 lists the candidates of the larger subcarrier spacing among multiple configured UL BWPs in a TAG. Moderator has the difficulty to understand whether this agreement is intended for the discussion within a CC or addressed multiple carrier case but it seems alt.2 addresses the case of multiple carrier cases.
Samsung pointed out that in the area of both UL and SUL operation, to use larger subcarrier spacing has the merit from DMRS performance perspective [3]. Samsung also pointed out that beyond the area of both UL and SUL operation, it is likely only SUL is configured.
Fujitsu proposed to use the maximum subcarrier spacing of all the activated UL BWPs within the TAG [2].
Qualcomm proposed to use the smaller subcarrier spacing between carriers [3].
Moderator thinks sympathy to Samsung's view and suggests taking the proposal based from Fujitsu. Regarding the behavior related to active BWP change i.e. which timing's active BWP is applied, moderator suggests waiting the discussion on the active BWP change in control session.
CATT proposes to support one of the following methods for the determination of TA granularity of Msg2 when there are multiple UL BWPs within a TAG [6].
- Based on the largest subcarrier spacing among all of the subcarrier spacings in all configured UL BWPs of all component carriers in a TAG.
- Based on the largest subcarrier spacing among all of the subcarrier spacings in all active UL BWPs of all component carriers in a TAG.
Vivo proposes following [7]
- In the case of multiple configured UL BWPs in the TAG, the TA granularity is based on the maximum SCS of all semi-statically configured UL within the TAG.
Mediatek proposed following [8]
- The TA granularity of the TA adjustment command in MAC-CE is decided by the largest sub-carrier spacing among all numerologies of the activated BWPs/carriers in the same TAG. However, this shall not require UE to increase operational complexity for carriers/BWPs with smaller sub-carrier spacings.
Nokia proposed following [9].
- Revisit the agreement made in RAN1#91 in NR-LTE co-existence AI about the granularity of the TA in the MAC CE. Select one of the options based on agreements based on email discussion [90b-NR-42].
- Support Alt 3: TA command or additional field in MAC-CE explicitly indicates the TA granularity used.

[bookmark: _GoBack]Proposal 3:
· 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.
· This revises the past agreement of SUL of the granularity of the smaller subcarrier spacing between UL and SUL.


Additional comments
Additional views/comments are welcome below.
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Contributions
[1] R1-1801822	Discussion on time gap of TA adjustment	Lenovo, Motorola Mobility 
[2] R1-1801891	Discussion on ambiguity about TA determination in case of multiple configured UL BWPs with different numerologies"	Fujitsu
[3] R1-1801954	Corrections on Timing Advance	Samsung
[4] R1-1802712	TP on TA-offset for SUL	Huawei, HiSilicon
[5] R1-1802817	Remaining details on Timing advance granularity and adjustment consideration	Qualcomm Incorporated
[6] R1-1801712 Further details on NR 4-step RA Procedure CATT
[7] R1-1801511	Remaining issues on RACH procedure and timing advance	vivo
[8] R1-1801660	Remaining details on RACH procedure		MediaTek Inc.
[9] R1-1802022	Remaining details on RACH procedure		Nokia, Nokia Shanghai Bell
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