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1. Overall Description:

RAN1 would like to thank RAN2 for LS on TSN requirements evaluation. 
In general, the Rel-15 NR cannot satisfy the most stringent requirement defined in the TR22.804, while Rel-16 NR is expected to fulfill a wider range than Rel-15 of the KPIs captured in TR22.804. 
The answers to the questions are as given below.
ACTION: 
RAN2 respectfully asks RAN1 to take the above information into account and:

· provide feedback on whether 0.5 ms latency target can be achieved using current NR specification and/or enhancements considered as part of L1 URLLC enhancements SI.
· provide feedback on what the achievable time synchronization accuracy over Uu interface, considering the synchronicity requirements of TSN networks as mentioned in TR 22.804
· It should be clarified by RAN1 conclusion that PDCP duplication is not always available/applicable.
· Although it is one way to guarantee the latency by RAN1 technologies while guaranteeing the reliability by RAN2 PDCP duplication, an essential problem is that PDCP duplication is not always available and is not always the best choice of efficiency. Instead, both the requirements of 0.5ms UP latency and 1e-6 reliability can be fulfilled under at least some specific Rel-15 NR configurations from RAN1 perspective. E.g., 0.5ms latency can be achieved for 30kHz or 60 kHz SCS, 2OS or 4OS mini-slot transmission, resource mapping type B, and UL transmission with configured grant under UE capability #2.
· 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 RAN WG2
RAN1 would like ask RAN2 to take the above information into account in considering the TSN support in the 5G system. 
3. Date of Next TSG-RAN WG1 Meetings:
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