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1 Introduction
In RAN1#91 meeting, the following agreement on timing and TA command were achieved. 
	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


It has been agreed that UL and SUL of the same cell are in the same TAG. Namely, a single TA command can be used to adjust the transmit timing on both UL and SUL. But it is not sufficient to attain transmit timing alignment between UL and SUL since the value of NTA offset is still unclear for SUL. In this contribution, the issue on how to determine the value of NTA offset is discussed and potential approach along with corresponding text proposal for TS38.213 is provided. 
2 Discussion

Referring to TS38.133, the values of NTA offset for FDD and TDD are different, i.e., NTA offset=0 for FDD while NTA offset=25560 or 13763 for TDD in FR1 or FR2. As for SUL, if the zero NTA offset is applied, UE would have two different transmit timing on UL and SUL, which would result in degradation of time-domain resource utilization because slot/subframe grid on UL and SUL cannot be aligned with each other. Therefore, in order to ensure UEs have the same transmit timing on both UL and SUL, the value of NTA offset of SUL should be the same as that of UL. Note that, this should be consistent for all uplink signals including PRACH, PUCCH, PUSCH and SRS.

Proposal: NTA-offset of SUL should be the same as that of UL.
3 Text Proposal
--------------------------< Start of text proposal for TS38.213 >--------------------------
4.2
Transmission timing adjustments

Upon reception of a timing advance command for a TAG containing the primary cell or PSCell, the UE shall adjust uplink transmission timing for PUCCH/PUSCH/SRS of the primary cell or PSCell based on the received timing advance command.
The UL transmission timing for PUSCH/SRS of a secondary cell is the same as the primary cell if the secondary cell and the primary cell belong to the same TAG. If the primary cell in a TAG operates with paired DL/UL spectrum and a secondary cell in the same TAG operates with unpaired DL/UL spectrum, UE may assume that 
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If the UE is configured with a SCG, the UL transmission timing for PUSCH/SRS of a secondary cell other than the PSCell is the same as the PScell if the secondary cell and the PSCell belong to the same TAG.

Upon reception of a timing advance command or a timing adjustment indication for a TAG not containing the primary cell or PSCell, if all the serving cells in the TAG have the same duplex mode type, the UE shall adjust uplink transmission timing for PUSCH/SRS of all the secondary cells in the TAG based on the received timing advance command or a timing adjustment indication where the UL transmission timing for PUSCH /SRS is the same for all the secondary cells in the TAG. 

Upon reception of a timing advance command or a timing adjustment indication for a TAG not containing the primary cell or PSCell, if a serving cell in the TAG has a different duplex mode type compared to the duplex mode type of another serving cell in the same TAG, the UE shall adjust uplink transmission timing for PUSCH/SRS of all the secondary cells in the TAG by using 
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 regardless of the duplex mode type of the serving cells and based on the received timing advance command or a timing adjustment indication where the UL transmission timing for PUSCH /SRS is the same for all the secondary cells in the TAG. 
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 is described in [4, TS 38.211].
If a UE is configured with SUL in a serving cell, the value of 
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 for the serving cell is determined according to the non-SUL carrier in the serving cell.
The timing adjustment indication specified in [12, TS 38.331] indicates the initial 
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 used for a TAG. For a subcarrier spacing of 
[image: image8.wmf]15

2

×

m

 kHz, the timing advance command for a TAG indicates the change of the uplink timing relative to the current uplink timing for the TAG as multiples of 
[image: image9.wmf]m

2

64

16

c

T

×

×

. The start timing of the random access preamble is specified in [4, TS 38.211].

In case of random access response, a timing advance command [11, TS 38.321], 
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 values by index values of 
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 = 0, 1, 2, ..., 256 if the UE is configured with a SCG, and 
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 = 0, 1, 2, ..., 1282 otherwise, where an amount of the time alignment for the TAG for subcarrier spacing of 
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 is defined in [4, TS 38.211] and is relative to the subcarrier spacing of the first uplink transmission from the UE after the reception of the random access response.
In other cases, a timing advance command [11, TS 38.321], 
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, for a TAG indicates adjustment of the current 
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, to the new 
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, by index values of 
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 = 0, 1, 2,..., 63, where for a subcarrier spacing of 
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. If a UE is configured with two UL carriers in a serving cell, where the subcarrier spacing for a first UL carrier is different than the subcarrier spacing for a second carrier, the timing advance command value is relative to the smaller subcarrier spacing. 

Adjustment of 
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 value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing for the TAG by a given amount, respectively.
For a timing advance command received on slot 
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, the corresponding adjustment of the uplink transmission timing applies from the beginning of slot 
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. If the received downlink timing changes and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as specified in [10, TS 38.133], the UE changes 
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 accordingly. 
--------------------------< End of text proposal for TS38.213 >--------------------------
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