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Introduction
The following agreement were made in previous 3GPP RAN1 meeting [1][2]:
Agreements:
· Minimum time gap between Msg2 and Msg3 if Msg2 and Msg3 have the same SCS
· Duration of N1 + duration of N2 + L2 + TA
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· N2 also refers to the value determined in control session with UE capability #1
· [bookmark: OLE_LINK5]TA is equal to the maximum timing advance value that the 12 bit TA command can provide with respect to the SCS of Msg3
· L2 refers to the MAC processing latency and it does not depend on subcarrier spacing
· L2=500us as a working assumption
· Note: If Msg2 and Msg3 have different SCS, value of N1 and N2 will refer to the ones determined in control session.
Agreements:
· Confirm the working assumption that L2 = 500us as the MAC processing latency during RACH procedure.

Agreements:
· For the case when RRC connection has not yet been established, the UE processing time should be assumed to be the maximum values among all conditions for all capabilities under the same SCS.
In this contribution we discuss the time gap for TA adjustment.
Discussion 


In current specification 3GPP TS 38.213[2], the uplink transmission adjustment delay is defined as ‘For a timing advance command received on slot, the corresponding adjustment of the uplink transmission timing applies from the beginning of slot’. 
However the above description is from the LTE, the definition of time gap for TA adjustment is not suitable in NR considering the UE capability and different numerology. In LTE, the time gap of TA adjustment is based on slot level. In NR, the mini-slot transmission is supported, so the time gap of TA adjustment in NR should be based on symbol level.
Proposal 1: The time gap of TA adjustment should be symbol level with respect to the subcarrier spacing of uplink transmission.
There are two types of TA command, one is 12 bits carried by Msg2/RAR during RACH procedure and the other one is 6 bits carried by MAC CE in PDSCH. In the following part we will discuss the time gap for these two cases.
· 12 bits TA command carried by Msg2/RAR
[bookmark: _GoBack][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]For this case the TA command and UL grant are carried by Msg2, the time gap for TA command should be the same as the minimum gap between Msg2 and Msg3 as previous agreements [1]. According to the agreements the minimum time gap between Msg2 and Msg3 is defined as duration of N1+duration of N2+L2+TA, so the time gap of TA adjustment is K symbols from the end of transmission of Msg2, where K is  and  refers to the subcarrier spacing of Msg3.
· 6 bits TA command carried by MAC CE in PDSCH
For this case the TA command is carried by MAC CE in PDSCH, and the time gap of TA adjustment should mainly consider the UE PDSCH processing time, MAC layer processing time and TA. So the time gap can be defined as duration of N1 +L2+TA, and the timing advance adjustment can apply later than K uplink symbols from the end of PDSCH carrying TA command, where K is  and  refers to the subcarrier spacing of uplink transmission. The value of N1 can refer to the weakest UE capability which is UE capability#1 and additional PDSCH DMRS configuration. Furthermore, at this stage the UEs have reported the capability of N1, so the time gap for timing advance adjustment can be UE specified based on the reported UE capability. Table 1 is the required symbols for L2 processing with respect to the subcarrier spacing of PUSCH, and Table 2 and Table 3 are the summary of required uplink symbols for timing advance adjustment with different UE capabilities.
Table 1: L2 processing time in symbols (500us)
	
	L2=500us

	Subcarrier spacing of PUSCH
	15kHz
	30 kHz
	60 kHz
	120 kHz

	Number of symbols
	7         
	14
	28
	56



Table 2: The time gap of timing advance adjustment for UE capability#1
	
	Front-loaded DMRS only
	Front-loaded DMRS + additional DMRS

	SCS of PDSCH(kHz)
	15 
	30 
	60 
	120
	15 
	30
	60
	120

	N1(symbols)
	8
	10
	17
	20
	13
	13
	20
	24

	SCS of PUSCH(kHz)
	15 
	30 
	15 
	30 
	60 
	120 
	60 
	120 
	15 
	30 
	15 
	30 
	60 
	120 
	60 
	120 

	N1+L2+
（symbols respect to SCS of PUSCH）
	15~
43.3
	30~
58.3
	12~
40.3
	24~
52.3
	45~
73.3
	90 ~
118.3
	38~ 66.3
	76~
104.3
	20~
48.3
	40~
68.3
	13.5~
41.8
	27~
55.3
	48~
76.3
	96~
124.3
	40~ 68.3
	80~
108.3

	
	15-44
	30~59
	12~41
	24~53
	45~74
	90~119
	38~67
	76~105
	20~49
	40~69
	14~42
	27~58
	48~77
	96~125
	40~69
	80~109



Table 2: The time gap of timing advance adjustment for UE capability#2
	
	Front-loaded DMRS only
	Front-loaded + additional DMRS

	SCS of PDSCH
	15 KHz SCS
	30 KHz SCS
	15 KHz SCS
	30 KHz SCS

	N1(symbols)
	[4]
	[6]
	12
	12

	SCS of PUSCH
	15 KHz SCS
	30 KHz SCS
	15 KHz SCS
	30 KHz SCS
	15 KHz SCS
	30 KHz SCS
	15 KHz SCS
	30 KHz SCS

	N1+L2+
（symbols respect to SCS of PUSCH）
	11~39.3
	22~50.3
	10~
38.3
	20~
48.3
	19~
47.3
	38 ~
66.3
	13~
41.3
	26~
56.3

	
	11-40
	22~51
	10~39
	21~49
	19~48
	38~67
	13~42
	26~57




If the corresponding adjustment of the uplink transmission timing applies from the beginning of slotwhich 84 symbols, for some cases of UE capability#1 as shown in Table 2 the gap is not enough. For UE capability#2 the gap of 84 symbols is not suitable because the required processing time is much smaller than duration of 84 symbols as shown in Table 3. 
Proposal 2: The time gap of TA adjustment is duration of N1+duration of N2+L2+TA when the TA command is carried by Msg2/RAR.
Proposal 3: The time gap of TA adjustment is duration of N1 +L2+TA when the TA command is carried by MAC CE in PDSCH
· N1 is based on UE’s capability
Conclusions
In this contribution, we discuss the time gap of TA adjustment and the following proposals are made:
Proposal 1: The time gap of TA adjustment should be symbol level with respect to the subcarrier spacing of uplink transmission.
Proposal 2: The time gap of TA adjustment is duration of N1+duration of N2+L2+TA when the TA command is carried by Msg2/RAR.
Proposal 3: The time gap of TA adjustment is duration of N1 +L2+TA when the TA command is carried by MAC CE in PDSCH
· N1 is based on UE’s capability
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