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Introduction
This document summarizes the discussion on TA related aspects.

Discussion
R1-1805879              Remaining issues on TA aspects           Huawei, HiSilicon

Proposal from the contribution
· Proposal 1: Following text proposal to section 4.2 of TS38.213 was made to avoid incorrect interpretation of the meaning of "timing advance granularity". 









In other cases, a timing advance command [11, TS 38.321], , for a TAG indicates adjustment of the current  value, , to the new  value, , by index values of  = 0, 1, 2,..., 63, where for a subcarrier spacing of  kHz, . If a UE has multiple active UL BWPs in a same TAG, including UL BWPs in two UL carriers of a serving cell, the timing advance command value is relative to the larger subcarrier spacing of the multiple active UL BWPs. The applicable  value for an UL BWP with lower subcarrier spacing may be rounded for the UL BWP with the lower subcarrier spacing while satisfying the timing advance accuracy requirements in [10, TS38.133].

Adjustment of  value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing for the TAG by a given amount, respectively.
· Proposal 2: 
One bit in the 6bits TAC indicates the granularity and adjustment range for multiple UL BWPs with possible different numerologies, where 0/1 means that granularity follows the maximum/minimum SCS of all activated UL BWPs within the TAG. Specifically, the TA adjustment value is given by: 
· Bit = 0: granularity X follows the maximum SCS:

· Bit = 1: granularity Y follows the minimum SCS:

where the granularity for different SCS is given by table 1

Discussion
· No discussion on proposal 1.
· Related to proposal 2, the reason of 6bits in LTE was discussed and the discussion point is whether the speed to change the path position is expected to be limited by the condition of maximum SCS when multiple SCS are used.

Proposal from feature lead
· Regarding proposal 1, merged text proposal is at the bottom of the document. 
· Regarding proposal 2, to discuss whether the speed to change the path position is expected to be limited by the condition of maximum SCS when multiple SCS is used. If it is not expected to be limited, to discuss whether proposal 2 is reasonable or not.

Views/comments.
	Company
	Comment

	Qualcomm
	
 Regarding proposal 2, allowing network to select maximum or minimum SCS for defining TA granularity will increase UE complexity. Hence, TA granularity should either be based on minimum of all SCS, similar to the agreement that we had before, or the maximum of all SCS, similar to the agreement that we have now which leaves the possibility of rounding open. With the current agreement, if the UE is moving quickly, network can simply provide more frequent TA command to adjust UL timing. Hence, we propose NOT to change the current agreement.

Regarding proposal 1, we prefer to update the spec in the following way: “The applicable  value for an UL BWP with lower subcarrier spacing may be rounded to align with the timing advance granularity for the UL BWP with the lower subcarrier spacing while satisfying the timing advance accuracy requirements based on its own SCS in [10, TS38.133].” 






R1-1806774              Remaining TA related issues                 MediaTek Inc.

Proposal from the contribution
· 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 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. 
· Proposal 2: To adopts following TP to section 4.2 of TS38.213. 









In other cases, a timing advance command [11, TS 38.321], , for a TAG indicates adjustment of the current  value, , to the new  value, , by index values of  = 0, 1, 2,..., 63, where for a subcarrier spacing of  kHz, . If a UE has multiple active UL BWPs in a same TAG, including UL BWPs in two UL carriers of a serving cell, the timing advance command value is relative to the larger subcarrier spacing of the multiple active UL BWPs. The applicable  value for an UL BWP with lower subcarrier spacing may be rounded to align with the timing advance granularity for the UL BWP with the lower subcarrier spacing.

Discussion
· It was discussed whether the implementation related aspect should be captured in RAN1 spec. UE Timing Advance adjustment accuracy of Table 7.3.2.2-1 of TS 38.133 can be interpreted as timing adjustment accuracy between "before TA command" and "after TA command". The relative timing accuracy between different carriers within a same TAG can be interpreted as zero. By having previous working assumption, this RAN4 requirement is interpreted as both "before and after TA command" and "different carriers within a same TAG of the different SCS case". These clarifications are carried out in RAN4 specification is certainly one approach but so far it has been discussed in RAN1.

Proposal from feature lead
· The possible rounding behavior when multiple SCS is used within the TAG is specified in RAN1 or RAN4. If RAN4 is deemed to the good place to capture it, to draft LS is possibility.

	Company
	Comment

	Qualcomm
	We think that the RAN1 spec is a good place to discuss the possible rounding behavior when multiple SCS is used within the TAG. The current text in the 213 spec mentions “may” while discussing rounding approach. If a UE wants, it can always avoid this rounding error. We prefer not to remove the word ‘rounding’ from 213 spec.





R1-1806924              PUCCH Groups and Timing Advance Groups     Nokia, Nokia Shanghai Bell

Proposal from the contribution
· Proposal 1:
If a PUCCH is configured with two PUCCH groups, the configuration of the PUCCH and the TAG are independent
· The PUCCH groups can have the same TAG. In this case, the timing of the PUCCH-SCELL follows that that of the primary cell
· The PUCCH groups can have different TAGs. In this case, the timing of the PUCCH-SCELL follows its TA command
· Proposal 2 is described in the section 3 of the document.

Discussion
· Feature lead thinks the text proposal can be simplified a bit.
 
Proposal from feature lead
· To agree below:
If a PUCCH is configured with two PUCCH groups, the configuration of the PUCCH and the TAG are independent
· The PUCCH groups can have the same TAG. In this case, the timing of the PUCCH-SCELL follows that that of the primary cell
· The PUCCH groups can have different TAGs. In this case, the timing of the PUCCH-SCELL follows its TA command

· Merged text proposal is at the bottom of the document. 

Additional views/comments are welcome below.
	Company
	Comment

	
	





R1-1807057              Remaining issues on TA related aspects             NTT DOCOMO, INC.

Proposal from the contribution
· It is clarified that TA command is adapted to the TA value at the time UE receives TA.

Discussion
It was discussed where such clarification is necessary or not related to two types of possible implementation options and the possible consequence if not specified. Through the discussion, some discussion points are identified.

Proposal from feature lead
· To discuss following points.
· Whether BWP switching DCI can change SCS or not?
· "Multiple active UL BWPs" in a same TAG to determine the largest SCS is determined among MAC activated carriers or among RRC configured carriers?
·  The behavior when RRC reconfiguration/ SCell activation/deactivation and TA command are issued near timing needs to be clarified or not.
· Whether TA command is adapted to the TA value at the time UE receives TA is common understanding or not.


Additional views/comments are welcome below.
	Company
	Comment

	Qualcomm
	We agree that this is an important point. But we think that the BWP session might a better fit to discuss this; or, at least, it should be jointly discussed between 7.1.1.6 and BWP session.





R1-1807336              Remaining details on Timing advance granularity and adjustment consideration       Qualcomm

Proposal from the contribution
· It is proposed to modify from "larger" to "largest". 

Discussion
None

Proposal from feature lead
· Merged text proposal is at the bottom of the document. 

Additional views/comments are welcome below.
	Company
	Comment

	
	




R1-1806271              Further details on NR RACH format       CATT 

Proposal from the contribution
· For a UE in RRC_CONNECTED, when a UE transmits the PRACH preamble to the current serving cell, the UE should use the previous received TA adjustments for the PRACH transmission instead of setting the N_TA = 0.

Discussion
Feature lead agree to capture N_TA=0 in TA related section.
Feature lead thinks to keep N_TA = 0 because of the following reasons.
1. PDCCH order can be issued when UL synchronization is lost. In case UL synchronization is available, usually, just normal grant for UL can be sufficient and efficient. When UL synchronization is lost, N_TA=0 is better (and required).
2. PDCCH order with contention resolution is also supported. In this case, at least N_TA=0 should be used.
3. PDCCH order with non- contention resolution can be similar behavior with other con- contention resolution case like handover by using N_TA=0.

Proposal from feature lead
· To capture N_TA = 0 in section 4.2 of TS36.213 instead of section 5.3.2 of TS 38.211.

Additional views/comments are welcome below.
	Company
	Comment

	
	





Merged text proposal to section 4.2 of TS36.213





If a UE is configured with two UL carriers in a serving cell, a same value of  applies to both carriers. The value of  is determined from the non-supplementary UL carrier. is described in [10, TS 38.133].
Upon reception of a timing advance command for a TAG containing the primary cell or PSCell, the UE adjusts 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/PUCCH(if any) 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, a UE may assume that  for FR1 and  for FR2 [10, TS 38.133].
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 adjusts uplink transmission timing for PUSCH/SRS/PUCCH(if any) 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/PUCCH(if any) 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 adjusts uplink transmission timing for PUSCH/SRS/PUCCH(if any) of all the secondary cells in the TAG by using  for FR1 and  for FR2 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/PUCCH(if any) is the same for all the secondary cells in the TAG.
For carrier aggregation operation with paired spectrum operation on one or more serving cells and unpaired spectrum operation on one or more other serving cells and in a TAG without PCell or PSCell, a UE adjusts a transmission time for all SCells in the TAG using the largest TA offset value within the TAG.   



The timing adjustment indication specified in [12, TS 38.331] indicates the initial  used for a TAG. For a subcarrier spacing of  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 . 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], , for a TAG indicates  values by index values of  = 0, 1, 2, ..., 3846, where an amount of the time alignment for the TAG for subcarrier spacing of  kHz is given by .  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], , for a TAG indicates adjustment of the current  value, , to the new  value, , by index values of  = 0, 1, 2,..., 63, where for a subcarrier spacing of  kHz, . If a UE has multiple active UL BWPs in a same TAG, including UL BWPs in two UL carriers of a serving cell, the timing advance command value is relative to the largest larger subcarrier spacing of the multiple active UL BWPs. The applicable  value for an UL BWP with lower subcarrier spacing may be rounded to align with the timing advance granularity for the UL BWP with the lower subcarrier spacing while satisfying the timing advance accuracy requirements in [10, TS38.133].

Adjustment of  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 , the corresponding adjustment of the uplink transmission timing applies from the beginning of slot  where  where  is a time duration of  symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured,  is a time duration of  symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1 [6, TS 38.214],  is the maximum timing adjustment value that can be provided by the TA command field,  is a number of slots per subframe, and  is the subframe duration of 1 msec. 

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  accordingly. 
If two adjacent slots overlap due to a TA command, the latter slot is reduced in duration relative to the former slot.


Additional views/comments are welcome below.
	Company
	Comment
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