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	Reason for change:
	1. 
 is not necessarily the same for all the serving cells configured for the UE, but only the same for all the serving cells in a TAG.
2. The description for slot n for receiving timing advance command is ambiguous.
3. 


It is unclear what the units of ,  and  are.
4. 

In determination of SCS for determination of  and , it is ambiguous how to pick a “corresponding” DL BWP for a given UL BWP (no such mapping is defined for FDD).
5. 
In determination of SCS for determination of , it is ambiguous which carrier the “initial UL BWP” is on.

RAN1#93 agreements:
Confirm the following working assumption with updates in red:
For a TA command in MAC-CE received on slot n, the corresponding adjustment of the uplink transmission timing shall apply from the beginning of slot n+k where k-1 is equal to ceil((duration of N1 + L2 + duration of N2 + TA_max)/slot_duration) and where
For a TA command in MAC-CE received on slot n, the corresponding adjustment of the uplink transmission timing shall apply from the beginning of slot m, where slot m is determined starting from the end of slot n with an additional offset of ceil((duration of N1 + L2 + duration of N2 + TA_max)/slot_duration) and where
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1 and is determined by the reference SCS
· N2 also refers to the value determined in control session with UE capability #1 and is determined by the reference SCS 
· The reference SCS for N1 & N2 is the minimum SCS among the subcarrier spacings of all the configured BWPs in all the configured uplink carriers in a TAG, and their corresponding configured downlink carriers/BWPs.
· L2 refers to the MAC processing latency and is equal to 0.5 msec.
· TA_max is equal to the maximum timing advance value that the 12 bit TA command can provide with respect to the UL SCS  minimum SCS among the subcarrier spacings of all the configured BWPs in all the configured uplink carriers in a TAG and initial active UL BWP
· Note: Spec captures the value k offset for different SCS
· UE is not expected that UL transmissions in the same slot shall apply different TA values
· If this happens, it is up to UE’s implementation.
· Slot m and slot_duration are defined based on the minimum SCS among the subcarrier spacings of all the configured BWPs in all the configured uplink carriers in a TAG.

	
	

	Summary of change:
	1. 
Clarify that  is considered the same in a TAG.
2. Clarify that the slot n for receiving timing advance command is the last UL slot corresponding to the DL slot where the PDSCH containing a timing advance command is received.
3. 
In calculation of k in determining slot n+k+1, change the equation such that  is converted to millisecond before addition operation.
4. 

In determination of SCS for determination of  and , clarify that the concerned DL BWPs are all configured DL BWPs on the corresponding downlink carriers of all uplink carriers.
5. 
In determination of SCS for determination of , clarify that “all configured UL BWPs” include initial UL BWP for each involved carrier.

	
	

	Consequences if not approved:
	1. 
Unnecessary restriction on the scope of .
2. Ambiguous specification on the slot n for receiving timing advance command.
3. 


Ambiguous specification of the units of ,  and .
4. 

Ambiguity in the chosen SCS set for determination of  and .
5. 
Ambiguity in the chosen SCS set for determination of .
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	Other comments:
	Isolated impact analysis: 







If only the NW or only the UE implements this CR, there is ambiguity for the NW or the UE that does not implements this CR to understand: 1. The scope of ; 2. when to receive a TA command; 3. the units of ,  and ; 4. Reference SCS for determination of  and ; 5. Reference SCS for determination of .
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[bookmark: _Toc535263159]4.2	Transmission timing adjustments


A UE can be provided a value  of a timing advance offset for a serving cell by n-TimingAdvanceOffset for the serving cell. If the UE is not provided n-TimingAdvanceOffset for a serving cell, the UE determines a default value  of the timing advance offset for the serving cell as described in [10, TS 38.133]. 

If a UE is configured with two UL carriers for a serving cell, a same timing advance offset value  applies to both carriers. 

Upon reception of a timing advance command or of a timing adjustment indication for a TAG, the UE adjusts uplink timing for PUSCH/SRS/PUCCH transmission on all the serving cells in the TAG based on a value  that the UE expects to be same for all the serving cells in the TAG and based on the received timing advance command or the timing adjustment indication where the uplink timing for PUSCH/SRS/PUCCH transmissions is the same for all the serving cells in the TAG. 



The timing adjustment indication [11, TS 38.321] indicates an initial time alignment value  used for a TAG. For a SCS 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 in multiples of . The start timing of the random access preamble is described 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 with SCS of  kHz is .  is defined in [4, TS 38.211] and is relative to the SCS 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 a current  value, , to the new  value, , by index values of  = 0, 1, 2,..., 63, where for a SCS of  kHz, . 

If a UE has multiple active UL BWPs, as described in Subclause 12, 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 SCS of the multiple active UL BWPs. The applicable  value for an UL BWP with lower SCS may be rounded to align with the timing advance granularity for the UL BWP with the lower SCS while satisfying the timing advance accuracy requirements in [10, TS38.133]. 

Adjustment of an  value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing for the TAG by a corresponding amount, respectively.


















[bookmark: _Hlk531876341]For a timing advance command received on uplink slot  and for a transmission other than a PUSCH scheduled by a RAR UL grant as described in Subclause 8.3, the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot  where ,  is a time duration in msec of  symbols corresponding to a PDSCH reception time for UE processing capability 1 when additional PDSCH DM-RS is configured,  is a time duration in msec of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214],  is the maximum timing advance value in msec that can be provided by a TA command field of 12 bits,  is a the number of slots per subframe, and  is the subframe duration of 1 msec.  and  are determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in a the TAG and of their correspondingall configured DL BWPs for the corresponding downlink carriersas described in Subclause 12. Slot  and  are determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in the TAG.  is determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in the TAG and for the all configured initial active UL BWPs provided by initialuplinkBWP. If the SCS for determining the uplink slot  is larger than or equal to the SCS of the PDSCH that provides the timing advance command, the uplink slot  has a same ending time as the slot of the PDSCH reception, assuming  where  is defined in [4, TS 38.211]. Otherwise, the uplink slot  contains the slot of the PDSCH reception, assuming .
If a UE changes an active UL BWP between a time of a timing advance command reception and a time of applying a corresponding adjustment for the uplink transmission timing, the UE determines the timing advance command value based on the SCS of the new active UL BWP. If the UE changes an active UL BWP after applying an adjustment for the uplink transmission timing, the UE assumes a same absolute timing advance command value before and after the active UL BWP change.

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 described 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.
< Unchanged parts are omitted >
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