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Introduction
Based on the LS [1] sent by RAN1 regarding the conclusions of the previous meeting, we think there is a working assumption that needs to be discussed in RAN4. The specific replication is as follows.
	Working Assumption
UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec



In this contribution, we provide our analysis on L1 measurement RS configuration and PDCCH ordered RACH for LTM.
Discussion
In this working assumption, it is hoped to infer the value of TA from known results such as RTD and TA value for the current serving cell. We think RAN4 should evalute the feasibility of this method.
Proposal 1: RAN4 should analyze the feasibility of UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell.
In our view, RTD is the receive timing difference between the downlink of the serving cell and the target cell. The current target is to derive the TA of the target cell based on the RTD and the TA of the serving cell. If RTD and TTD are equal, this is completely feasible, but due to the existence of uplink timing error, there will be unknown time differences in TA derivation. This situation can be depicted by Figure 1.
[image: ]
Fig.1  Illustration of uplink timing error

To verify whether TA can be inferred from known conditions, we used the difference between MRTD and MTTD to estimate the maximum value of the UL timing error, and compared it with the cyclic prefix. If the time difference is less than the CP length, the method is feasible.
Observation 1: Due to the existence of uplink timing errors, there will be unknown time differences in TA derivation.
Observation 2: we can used the difference between MRTD and MTTD to estimate the maximum value of this time difference.  
[bookmark: _GoBack]According to TS38.133 and TS 38.211, we calculated the difference between MTTD and MRTD in inter-band scenario and CP length under different SCS, as shown in Table 1 and Table 2. It is found that in FR1, the CP length is greater than the max timing error (extended CP is used at 60KHz), while in FR2-1, the CP length is less than the max timing error when the SCS is 240KHz.
Table 1a  Max Timing error in inter-band NR carrier aggregation scenario
	Frequency Range of the pair of TAGs
	Maximum uplink transmission timing difference (µs) 
	Maximum receive timing difference (µs) 
	max Timing error (MTTD-MRTD)

	FR1
	34.6
	33
	1.6

	FR2-1
	8.5
	8
	0.5

	Between FR1 and FR2-1
	26.1 
	25 
	1.1



Table 1b  Max Timing error in inter-band synchronous NR DC scenario
	Frequency Range
	Maximum uplink transmission timing difference (µs) 
	Maximum receive timing difference (µs) 
	max Timing error (MTTD-MRTD）

	Cell in MCG
	Cell in SCG
	
	
	

	FR1
	FR1
	34.6
	33
	1.6

	FR2-1
	FR2-1
	8.5
	8
	0.5

	FR1
	FR2-1
	34.1
	33
	1.1



Table 2  CP length under different SCS
	
	u
	SCS(KHz)
	Short cp(us)
	Long cp(us)
	Extended cp(us)

	FR1
	0
	15
	4.68
	5.20
	/

	
	1
	30
	2.34
	2.86
	/

	
	2
	60
	1.17
	1.69
	4.16

	FR2-1
	3
	120
	0.585
	1.105
	/

	
	4
	240
	0.293
	0.813
	/



Observation 3: Comparing the max timing error with CP, it is found that the TA derivation method is feasible in FR1, but there are some problems in FR2-1 that need further study.
Conclusions
In this contribution, we put forward the following proposals on L1 measurement RS configuration and PDCCH ordered RACH for LTM.
Proposal 1: RAN4 should analyze the feasibility of UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell.
Observation 1: Due to the existence of uplink timing errors, there will be unknown time differences in TA derivation.
Observation 2: we can used the difference between MRTD and MTTD to estimate the maximum value of this time difference.
Observation 3: Comparing the max timing error with CP, it is found that the TA derivation method is feasible in FR1, but there are some problems in FR2-1 that need further study.
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