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1 Introduction 
In this contribution, we discuss some open issues related to accurate reference timing delivery.
2 Discussion
2.1 Support for propagation delay compensation in Rel-16
Following is an FFS from RAN2#108 related to propagation 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 particular, note that RAN2 agreed not to specify how UE performs propagation delay compensation.

Observation 1a: RAN2 agreed not to specify how UE performs propagation delay compensation.
Given that Rel-16 will not specify details of how propagation delay compensation is performed by a UE, we don’t see much value in specifying propagation delay compensation at all in Rel-16. This topic can be revisited in Rel-17.
Proposal 1: Propagation delay compensation (including optional implementation-dependent propagation delay compensation at UE) is not specified in Rel-16,
If Rel-16 does allow optional propagation delay compensation by a UE (details of which are left to UE implementation), network signaling to prohibit propagation delay compensation is useful for small-area deployments. In small-area deployments (with low propagation delay), imperfect propagation delay compensation could result in larger errors when compared to not using propagation delay compensation.

Observation 1b: If Rel-16 allows optional propagation delay compensation, network signaling to prohibit propagation delay compensation is useful for small-area deployments.
2.2 When to use reference timing received via unicast 
RAN2 has agreed to support reference timing delivery via broadcast and unicast delivery methods. A UE can thus receive reference timing via broadcast and unicast, since a gNB could provide reference timing via broadcast and additionally via unicast to subset of UEs. Given this, an additional issue for RAN2 consideration involves determining when/how a UE uses timing received via unicast reference timing delivery and for how long. 
Observation 2a: A UE may receive both reference timing via broadcast and unicast. RAN2 should discuss when/how a UE uses timing received via unicast reference timing delivery and for how long.
Reference timing delivered via unicast can be more accurate (e.g., can be compensated by gNB for UE-specific propagation delay) or could be provided to a UE in a new cell after a mobility event like handover. 
Observation 2b: Reference timing delivered via unicast is expected to be more accurate or could be provided to a UE in a new cell after a mobility event.
Once UE receives timing via unicast and network is signalling 5G clock’s time, UE can continue to track evolution of the indicate timing by just tracking 5G frames structure (e.g., increment time by 10ms when after each frame duration elapses). Hence, we propose the following.
Proposal 2: Once a RRC connected UE receives timing via unicast, it shall only use timing received via unicast while it is RRC connected.
3 Conclusion
Proposals and observations from above discussion are copied below.
Observation 1a: RAN2 agreed not to specify how UE performs propagation delay compensation.
Proposal 1: Propagation delay compensation (including optional implementation-dependent propagation delay compensation at UE) is not specified in Rel-16,
Observation 1b: If Rel-16 allows optional propagation delay compensation, network signaling to prohibit propagation delay compensation is useful for small-area deployments.
Observation 2a: A UE may receive both reference timing via broadcast and unicast. RAN2 should discuss when/how a UE uses timing received via unicast reference timing delivery and for how long.
Observation 2b: Reference timing delivered via unicast is expected to be more accurate or could be provided to a UE in a new cell after a mobility event.
Proposal 2: Once a RRC connected UE receives timing via unicast, it shall only use timing received via unicast while it is RRC connected.
