
3GPP TSG-RAN WG2 Meeting #109 electronic
R2-2000427
24 Feb – 6 Mar 2020
Agenda item:
6.7.2.1
Source: 
Huawei, HiSilicon
Title: 
Discussion on propagation delay compensation
Document for:
Discussion and Decision
1. Introduction

In NR R16 IIoT, the discussion about propagation delay compensation for accurate reference timing has not been finished so far. In the new R17 WID for IIoT-URLLC, the following objective is included in the scope [1]:
	4. Enhancements for support of time synchronization:

a. RAN impacts of SA2 work on uplink time synchronization for TSN, if any. [RAN2]

b. Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]


It should be noted that in R17, propagation delay compensation will be further discussed to at least support the uplink time synchronization scenario. Considering the currently discussed solutions cannot fulfil the synchronization accuracy of the new uplink time synchronization scenario, we propose to postpone the discussion on propagation delay compensation to R17.
2. Discussion

During the Study Item of IIoT [2], RAN1 has performed analysis on the achievable time synchronization accuracy over Uu interface between a gNB and a single UE. Based on RAN1’s evaluation, a timing synchronization error between a gNB and a UE no worse than 540ns is achievable. For small service areas with dense small cell deployments the propagation delay compensation might be not needed while for larger areas with sparse cell deployments, e.g. for cell radiuses exceeding 200 meters, the propagation delay compensation needs to be applied.
Several approaches have been proposed for propagation delay compensation [3], however companies have diverse views on a suitable solution. In RAN2 #106 meeting, a LS [4] has been sent to RAN1 asking about necessity for specifying any propagation delay compensation in NR IIoT. Based on RAN1’s feedback [5], they assume time advance based methods to obtain propagation delay compensation in their synchronization accuracy analysis. RAN1 discussed when and how to apply propagation delay compensation but no conclusion is given.
Accordingly in the last RAN2 meeting, the following tentative agreements about propagation delay compensation have been made [6]:

	The following is FFS (Ericsson and LG have concerns):

· R2 assume that UE may perform propagation delay compensation. 

· We don’t specify how the UE perform propagation delay compensation.
· For unicast and broadcast, the network can indicate to the UE to not do delay compensation. 


From our perspective, it is fine to capture the tentative agreements as formal agreements for R16 IIoT. 
But it should be noted that currently in SA2, they are discussing to introduce the support for uplink time synchronization scenario, where TSN GM is attached to a UE and can synchronize TSN end stations attached to other UE(s), as shown in the following Fig.1. Considering synchronizing a TSN end station behind UE 1 with the TSN GM attached to another UE 2 via 5G system, the gPTP messages will be generated by the TSN GM and sent to its attached UE 1, then the messages are forwarded to 5GS through uplink transmission. The messages are further forwarded to UE 2 and the TSN end station by the 5GS through downlink transmission. In this case the gPTP messages will go through the air interface twice. Based on RAN1’s evaluation, the air interface accuracy is about 540ns, assuming TA based propagation delay compensation is adopted when necessary. In the above uplink time synchronization scenario, the synchronization error incurred due to air interface will be doubled, i.e. 1080ns. This will exceed the synchronization accuracy requirement between the GM and the TSN end station, i.e. 1us.
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Fig.1 Illustration of uplink time synchronization
The propagation delay compensation approaches discussed so far cannot fulfil the synchronization accuracy requirement of the new uplink time synchronization scenario introduced by SA2 and needs to be further analysed and enhanced, also RAN1 needs to be involved for such work. In order to better analyse the new scenario and design a more unified propagation delay compensation mechanism for all scenarios, we suggest to postpone the discussion on propagation delay compensation to R17.

Proposal: Postpone the discussion on propagation delay compensation to R17.
3. Conclusion

In this contribution, we analysed the propagation delay compensation approaches discussed so far cannot meet the synchronization accuracy requirement in uplink time synchronization scenario, and made the following proposal:

Proposal: Postpone the discussion on propagation delay compensation to R17.
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