

	
[bookmark: _Hlk32315000]3GPP TSG RAN WG4 Meeting #96-e	R4-2011246
Electronic Meeting, August 17-28, 2020
Agenda Item:	7.1.5.12
Source: 	Ericsson
Title:	Analysis of open issues related to UE timing requirements in NR-U
Document for:	Discussion
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
On the last RAN4 meeting a draft CR on UE transmit timing requirements for NR-U was endorsed [1].
Editor Note: FFS whether and how to clarify “a cell is available/unavailable” with the condition of SSB
Editor Note: further change is pending on RAN1's input on UE changing the timing reference cell, if any
These open issues are addressed in this contribution. 
2. Availability of reference cell in timing requirements
In NR-U the UE is required to meet the transmit timing requirements the provided that the reference cell if it available during the last 160 ms. Furthermore, the UE may change the reference cell if it becomes unavailable for the last 160 ms. The UE uses SSB for deriving its timing. In the legacy the UE meets the timing requirements provided at least one SSB is available at the UE during the last 160 ms. In NR-U the main question is whether the UE should monitor the SSB at all its candidate index location for derving its. According to the RAN1 reply LS the number of SSB index location is left for UE implementation as far as single RLM/RRM performance requirement is met by the UE [2]. 
The RLM/RRM requirements, require the UE to perform averaging SSB signals across multiple SMTC windows. However, for meeting the transmit timing requirements there is no requirement on the UE to compare/average SSBs across multiple SMTCs. Therefore, the UE should monitor at least one SSB once every 160 ms and it shall meet timing requirement if at least one SSB is available at any candidate index position within the window. Therefore, the existing wording in Rel-15 can be reused for define the availability of reference cell in NR-U timing requirements. 
3. Impact of changing reference cell
In last meeting RAN4 sent LS to RAN2 informing that if the reference cell is unavailable at the UE for more than 160 ms then the UE can use any of the activated SCell(s) as its reference cell for deriving its transmit timing. RAN4 has not received any action. Therefore, this note can be removed.
4. Summary
[bookmark: _Hlk23953093]Based on the analysis in this paper following are the main observation and proposals: 
· Observation 1: To meet transmit timing requirement the is UE is not required to compare/average SSBs across multiple windows/SMTCs.
· Proposal 1: A reference cell is available at the UE provided at least one SSB is available at the UE during the last 160 ms; otherwise it is unavailable at the UE.
· Proposal 2: Remove the 2 editor’s notes in the endorsed CR in R4-2008574.
A draft CR to 38.133 based on the above proposals is provided in [4].
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