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1. Overall Description:

RAN1 would like to thank SA2 for the LS on TSN synchronization issues. 
We notice there are several possible options in the introduction in the LS to enable the time synchronization between TSN and UE, and most of the options rely on a high accuracy time synchronization in the Uu interface. So from RAN1’s perspective, we provide the analysis of the time synchronization accuracy for your reference, and more reply on the feasibility and scalability of the solution may need inputs from RAN2.
The answers to the questions are as given below.
ACTION 1: 
SA2 kindly asks RAN1 and RAN2 to answer the questions raised above.

ACTION 2: 
SA2 kindly asks RAN1 and RAN2 to take into account SA2 conclusion on the architecture for TSN integration and the non-negligible delay between ng-eNB/gNB and UPF for their work on TSN.

For the time synchronization accuracy in Rel-15 NR:
· The time synchronization accuracy between gNB and a single UE (not including the granularity effect) is shown in Table 1. 
· The time synchronization accuracy between two UEs under the same BS is shown in Table 2.
· The time synchronization accuracy between two UEs under different BSs is shown in Table 3.
Table 1: Time synchronization accuracy between gNB and UE (not including the granularity)
	Timing accuracy between gNB and UE (+/- ns)
	SCS 15kHz
	SCS 30kHz
	SCS 60kHz

	Indoor
	with TA compensation
	407
	309
	228

	
	w/o TA compensation
	506
	441
	343

	Outdoor 
	with TA compensation
	536
	438
	357

	
	w/o TA compensation
	1626
	1561
	1463

	Note: ‘with TA compensation’ means UE compensates the obtained time reference information with the estimated downlink propagation delay (e.g. TA/2), and ‘w/o TA compensation’ means not doing that.


Table 2: Time synchronization accuracy between UEs under the same BS

	Timing accuracy between UEs (+/- ns)
	SCS 15kHz
	SCS 30kHz
	SCS 60kHz

	Indoor 
	with TA compensation
	814
	618
	456

	
	w/o TA compensation
	1012
	882
	686

	Outdoor 
	with TA compensation
	1072
	876
	714

	
	w/o TA compensation
	3252
	3122
	2926

	Note: ‘with TA compensation’ means UE compensates the obtained time reference information with the estimated downlink propagation delay (e.g. TA/2), and ‘w/o TA compensation’ means not doing that.


Table 3: Time synchronization accuracy between UEs under different BSs

	Timing accuracy between UEs (+/- ns)
	SCS 15kHz
	SCS 30kHz
	SCS 60kHz

	Indoor 
	with TA compensation
	814+granularity+w
	618+granularity+w
	456+granularity+w

	
	w/o TA compensation
	1012+granularity+w
	882+granularity+w
	686+granularity+w

	Outdoor 
	with TA compensation
	1072+granularity+w
	876+granularity+w
	714+granularity+w

	
	w/o TA compensation
	3252+granularity+w
	3122+granularity+w
	2926+granularity+w

	Notes: 
1, The granularity in the table denotes the granularity in nanoseconds used in the time reference information delivered by gNB.

2, The w in the table denotes the time offset in nanoseconds between the two BSs. 


2. Actions:

To SA WG2
RAN1 would like ask SA2 to take the above information into account in studying the TSN time synchronization solutions in the 5G system. 
3. Date of Next TSG-RAN WG1 Meetings:


TSG RAN WG1 Meeting 96
         25 Feb – 1 Mar 2019 
 Athens, Greece
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