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1	Introduction
In the RAN2#108, the following has been captured related to the downlink delay compensation. 
	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. 



In this paper, we discuss this FFS.
[bookmark: _Ref178064866]2	Discussion
In SA#86, a tighter requirement on the 5G system than the 1 us is agreed in S1-193619 [1] both for release 16 and release 17 (see clause 5.6.2 of TS 22.104 V16.4.0 and V17.2.0). The reason for the change is that the requirements on end-to-end clock synchronicity and time synchronization precision are formulated in a way that encompasses nodes that are outside of the 5G system and hence outside the scope of 3GPP. It is therefore impossible to determine what the clock synchronicity budget for the 5G system is. Since the end-to-end time synchronization (uncertainty) requirement is still 1 us, it is expected that the synchronization requirement on the 5G system is significantly tighter than 1 us, with the final value to be further determined by SA1. 
On the other hand, in Sec. 6.3.2.4. of TR 38.825, it is concluded that a timing synchronization error between a gNB and a UE no worse than 540ns is achievable based on the legacy timing-advance method. With this updated requirement, it is not clear whether TA based downlink delay compensation enhancements can be used towards fulfilling the 1 us end-to-end time synchronization requirement even in Rel-16. 
[bookmark: _Toc20729437][bookmark: _Toc20834134][bookmark: _Toc23770640][bookmark: _Toc23926250][bookmark: _Toc23959663][bookmark: _Toc32484369]To fulfil the updated Rel-16 SA1 requirement, there might be a need to study downlink delay compensation enhancement beyond current TA-based methods.
We believe downlink delay compensation is very much related with PHY layer behaviours, and all relevant procedures would be better described in PHY specifications or with more confirmed RAN1 agreements. In that regard, RAN2 should be a supporting group. Note that RAN1 has complete their release 16 work.  Therefore, from RAN2 point of view, we propose to leave the realization of downlink delay compensation for UE implementation in release 16 and confirm the first two FFS from the last meeting. 
[bookmark: _Toc32484366]As in LTE, in NR Rel-16, R2 assume that UE may perform propagation delay compensation, but we don’t specify how the UE perform propagation delay compensation.

In addition, the enhancements for propagation delay compensation are included as part of the Rel-17 work item RP-193233 [2] on enhanced industrial IoT and URLLC support. There, all relevant groups including RAN1, RAN2 and RAN4 are listed. One motivation is the updated UE-to-UE sync requirements added in TS 22.104 V17.2.0. This means that the TSN GM clock can be on one UE, but the sync devices are on another UE. With the assumption that one-hop air-interface inaccuracy of x ns, the in-accuracy simply due to the air-interface would be double of that, i.e., 2*x ns.
[bookmark: _Toc32484370]All necessary enhancements for propagation delay compensation are to be included in Rel-17.
It is not clear what the Rel-17 enhancements would be, since it can be based on either TA-method with finer granularity or a clean-slate design. At this moment in the end of the Rel-16 work, it is pre-mature to design any signalling support for delay compensation. More importantly, if proposal 1 and proposal 2 would be agreed without any specification on how UE performs the propagation delay compensation, it is not clear from the network point of view what the benefits of such signalling would be. On the other hand, we believe that the signalling support is needed once the mechanisms for downlink propagation delay compensation is clear. Thus, we propose that
[bookmark: _Toc32484367]RAN2 signalling support for propagation delay compensation is not needed in Rel-16 and should be considered in Rel-17.

There are some other proposals that gNB can pre-compensate the propagation delay when transmitting the reference time information. However, we believe for SIB message, a pre-compensated value does not work since it is a network centric value which should apply to any UE, and if the network were to compensate for a UE being, say, 10 TA-steps away from the gNB, then the value wouldn’t apply to a UE very close to the gNB. If there should be any TA-compensation when the reference time is delivered by SIB message, such compensation must be done at the UE. In other words, there is a need that the indicated reference time is information established by the network and refers to a specific point in the transmitted sequence of SFNs. In LTE, it is specified that the indicated reference time is referenced at the network, i.e., without compensating for RF propagation delay. Thus, we propose as baseline 
[bookmark: _Toc20729436][bookmark: _Toc23959664][bookmark: _Toc32484368]As in LTE, the indicated reference time is referenced at the network, i.e., without compensating RF propagation delay.
4	Conclusion
In the previous sections we made the following observations: 
Observation 1	To fulfil the updated Rel-16 SA1 requirement, there might be a need to study downlink delay compensation enhancement beyond current TA-based methods.
Observation 2	All necessary enhancements for propagation delay compensation are to be included in Rel-17.
Based on the discussion in the previous sections we propose the following:
Proposal 1	As in LTE, in NR Rel-16, R2 assume that UE may perform propagation delay compensation, but we don’t specify how the UE perform propagation delay compensation.
Proposal 2	RAN2 signalling support for propagation delay compensation is not needed in Rel-16 and should be considered in Rel-17.
Proposal 3	As in LTE, the indicated reference time is referenced at the network, i.e., without compensating RF propagation delay.
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