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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]The RRC signaling useServingCellTimingForSync was first created by RAN1 and it was later re-used by RAN4 on the requirement of scheduling availability of UE during intra-frequency measurements. In this paper, we discuss the original intention in RAN1 and the definition on the IE in terms of synchronization level in RAN4. 
2	Discussion
In RAN1 NR#2 meeting, the following agreements were reached.
	Agreements:
· An indication related to the synchronization information is provided to the UE
· When there is the indication for a carrier, UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell (e.g., radio frame or SFN or symbol level synchronization)
· Note that it is up to RAN2 how to provide this indication
· Note that it is up to RAN4 about the feasibility of synchronization and its requirement



From RAN1’s original design, the indication is to ease UE’s effort on decoding the PBCH of neighboring cell during measurement. It should be noted that RAN1 also agreed that RAN4 has the right to further discuss this indication regarding its feasibility of synchronization and requirement. According to the above RAN1 agreements, RAN4 defines following condition to apply cell identification delay requirements without time period used to acquire the index of the SSB in TS38.133.
	[bookmark: OLE_LINK39]The UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_without_index if UE is not indicated to report SSB based RRM measurement result with the associated SSB index, or the UE has been indicated that the neighbour cell is synchronous with the serving cell. Otherwise UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_with_index.



This indication is later called useServingCellTimingForSync which is provided in measurement object in the RRC signaling in TS38.331. 
	
	-- Indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell:
	useServingCellTimingForSync				BOOLEAN,



[bookmark: _Ref513713604]Observation 1: The original RAN1 intention of introducing useServingCellTimingForSync was to ease UE’s effort on decoding the PBCH of neighboring cell during measurement

In general, if UE can use serving cell timing to derive the SSB time index for all cells in a frequency, it implicitly implies that these cells are already synchronous to one another under a certain level of tolerance. A simple plot is provided to illustrate the issue 
[image: ]
Figure 1: implication of synchronization level among cells in the same frequency with useServingCellTimingForSync

In previous RAN4 meetings, discussion on scheduling availability of UE during intra-frequency measurements concludes that if useServingCellTimingForSync is provided, UE can assume the OFDM symbols carrying SSB are in general aligned among all cells in the same frequency layer.
	For UE which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to measurements. For UE which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to SS-RSRP/RSRQ/SINR measurement
[bookmark: _Hlk507691153]-	If useServingCellTimingForSync is enabled the UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration 



[bookmark: _Ref513713606]Observation 2: The signaling useServingCellTimingForSync was later used by RAN4 for the requirement of scheduling availability with the implication of synchronization level for cells in the same frequency layer.

In order to facilitate appropriate UE assumption, the definition of useServingCellTimingForSync needs to be further clarified. Since SSB location for each SSB index in time is defined with a reference to the half frame boundary, at least half frame boundary should be aligned for all cells in the same frequency. In addition, as there would be no benefit on NW operation with half frame (i.e., 5 ms) shift across cells, it is straightforward to assume frame boundary alignment across cells. If the frame boundary is aligned, the half-frame, sub-frame, slot boundaries are also aligned. 
The symbol-level synchronization may need more consideration because the symbol duration for high SCS such as 120kHz could be smaller than 9us, as shown in Table 1. To facilitate the UE assumption in scheduling availability, we think the synchronization level should be limited in half OFDM symbol, considering both the cell phase synchronization error and propagation delay to UE.

[bookmark: _Ref513713094]Table 1 OFDM symbol lengths in different numerologies
	
	SCS (KHz)

	
	15
	30
	60
	120

	Symbol + CP duration (us)
	71.35
	35.68
	17.84
	8.92

	Symbol duration (us)
	66.66
	33.33
	16.67
	8.33

	CP length (us)
	4.96
	2.34
	1.17
	0.59



[bookmark: _Ref513713609]Proposal 1: When useServingCellTimingForSync is indicated, UE assume frame boundary alignment (including half frame/subframe/slot boundary alignment) across cells on the same frequency carrier within a tolerance of half OFDM symbol duration.

[bookmark: _Ref513713613]Proposal 2: Send an LS to RAN2 to update the definition of useServingCellTimingForSync, based on RAN4 agreement.
3	Conclusions
In the contribution, We discuss the RRC signaling useServingCellTimingForSync which was first created by RAN1 and it was later re-used by RAN4 on the requirement of scheduling availability of UE during intra-frequency measurements. We have the following observations and proposals:
Observation 1: The original RAN1 intention of introducing useServingCellTimingForSync was to ease UE’s effort on decoding the PBCH of neighboring cell during measurement
Observation 2: The signaling useServingCellTimingForSync was later used by RAN4 for the requirement of scheduling availability with the implication of synchronization level for cells in the same frequency layer.
Proposal 1: When useServingCellTimingForSync is indicated, UE assume frame boundary alignment (including half frame/subframe/slot boundary alignment) across cells on the same frequency carrier within a tolerance of half OFDM symbol duration.
Proposal 2: Send an LS to RAN2 to update the definition of useServingCellTimingForSync, based on RAN4 agreement.
4	Reference
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