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1 Introduction

In LS R1-2002299 (R4-2103657) [1], RAN4 requests that RAN1 and RAN2 discuss and make clarifications with respect to the following questions regarding RSS-based measurements on intra-frequency neighbor cells:

a. Confirm RAN4’s understanding that the UE is able to infer or calculate the frame offset of the start of RSS transmission on neighbor cells from RRC signalling in the serving cell, as described in TS 36.331 subclause 6.3, and clarify whether said frame offset is relative to each neighbor cell’s own SFN or the serving cell SFN.

b. Confirm that the UE is not expected to acquire SFN on the neighbor cells solely for the purpose of performing RSS-based measurements. 

c. Clarify whether there are existing SFN synchronization requirements between neighbor cells and the serving cell imposed by RAN2 or RAN1 in the context of RSS-based measurements. If said frame offset is relative to each neighbor cell’s own SFN, from RAN4 perspective, the UE can perform RSS-based measurement on neighbour cell only provided that the subframes between serving cell and measured neighbour cell are misaligned by not more than 5 subframes (i.e. SFN is synchronized within (5 msec). Does RAN1/2 specification allow such level of alignment between serving and neighbor cells?
In this contribution, we discuss the responses to the above questions on timing of neighbor cell RSS-based measurements.
2 Discussions

Question a: Confirm RAN4’s understanding that the UE is able to infer or calculate the frame offset of the start of RSS transmission on neighbor cells from RRC signalling in the serving cell, as described in TS 36.331 subclause 6.3, and clarify whether said frame offset is relative to each neighbor cell’s own SFN or the serving cell SFN.

Regarding RSS Time offset, following agreements have been achieved in RAN1.
RAN1 #96 Agreement:

· RSS periodicity can be considered as a carrier specific parameter, hence it may be omitted from neighbor cell RSS configuration signaling.

RAN1 #98 Agreement:

For the RSS Time Offset ORSS, the RSS time offset is distributed across MRSS as a function of PCID.  The RSS Time Offset function is:

· ORSS = (PCID/(3NNB)( MOD MRSS
Where, the granularity of each unit of GRSS = PRSS / (10 MRSS), where GRSS is configurable and is common across all cells in the network.

Introduce a time shift (RSS, within two consecutive ORSS steps, so that the actual time offset can be shifted by (RSS radio frames, i.e.: 

· The Actual Time Offset = (ORSS × GRSS) +  (RSS
The value (RSS can be determined by the UE from the ORSS of the serving cell
RAN1 #99 Agreement:
RSS Time Offset granularity GRSS is signalled using a total of 3 bits, where the values of GRSS depends on the RSS periodicity PRSS as follows: 

· GRSS = {1, 2, 4, 8, 16} frames for PRSS = 160 ms

· GRSS = {1, 2, 4, 8, 16, 32} frames for PRSS = 320 ms

· GRSS = {2, 4, 8, 16, 32, 64} frames for PRSS = 640 ms

· GRSS = {4, 8, 16, 32, 64, 128} frames for PRSS = 1280 ms

From above agreements, the actual RSS Time Offset (in SFN radio frames of a neighbor cell) = (ORSS × GRSS) + (RSS, where ORSS = (PCID/(3NNB)( MOD MRSS , GRSS = PRSS / (10 MRSS). GRSS and PRSS are common across all cells in the network and (RSS can be determined by the UE from the ORSS of the serving cell. According to TS 36.331, the serving cell RSS periodicity (PRSS) is configured by parameter periodicity in ce-RSS-Config-r15 and serving cell RSS Time Offset granularity GRSS is configured by parameter timeOffsetGranularity in RSS-ConfigCarrierInfo-r16. Therefore, the UE is able to calculate the frame offset of the start of RSS transmission on neighbor cells from RRC signalling (periodicity in ce-RSS-Config-r15 and timeOffsetGranularity in RSS-ConfigCarrierInfo-r16) and PCID in the serving cell. The RSS Time Offset of a neighbor cell is relative to the serving cell SFN.
Proposed response to Question a: The UE is able to calculate the frame offset of the start of RSS transmission on neighbor cells from RRC signalling (periodicity in ce-RSS-Config-r15 and timeOffsetGranularity in RSS-ConfigCarrierInfo-r16) and PCID in the serving cell. The RSS Time Offset of a neighbor cell is relative to the serving cell SFN.

Question b: Confirm that the UE is not expected to acquire SFN on the neighbor cells solely for the purpose of performing RSS-based measurements. 
From RAN1 perspective, for the purpose of performing RSS-based measurements, the UE is not expected to acquire SFN on the neighbour cells.

Proposed response to Question b: From RAN1 perspective, for the purpose of performing RSS-based measurements, the UE is not expected to acquire SFN on the neighbour cells.
Question c: Clarify whether there are existing SFN synchronization requirements between neighbor cells and the serving cell imposed by RAN2 or RAN1 in the context of RSS-based measurements. If said frame offset is relative to each neighbor cell’s own SFN, from RAN4 perspective, the UE can perform RSS-based measurement on neighbour cell only provided that the subframes between serving cell and measured neighbour cell are misaligned by not more than 5 subframes (i.e. SFN is synchronized within (5 msec). Does RAN1/2 specification allow such level of alignment between serving and neighbor cells?
Since the calculation of RSS Time offset of neighbor cells is relative to the serving cell SFN, the UE can acquire the actual RSS Time Offset by (ORSS × GRSS) + (RSS, where (RSS can be determined by the UE from the ORSS of the serving cell. Therefore, there is no SFN synchronization requirement defined solely for the purpose of performing RSS-based measurements. 
Proposed response to Question c: There is no SFN synchronization requirement defined solely for the purpose of performing RSS-based measurements.  
3 Conclusion
In this contribution, we have discussed the RAN4 LS on timing of neighbor cell RSS-based measurement. We have the following proposals:
Proposed response to Question a: The UE is able to calculate the frame offset of the start of RSS transmission on neighbor cells from RRC signalling (periodicity in ce-RSS-Config-r15 and timeOffsetGranularity in RSS-ConfigCarrierInfo-r16) and PCID in the serving cell. The RSS Time Offset of a neighbor cell is relative to the serving cell SFN.
Proposed response to Question b: From RAN1 perspective, for the purpose of performing RSS-based measurements, the UE is not expected to acquire SFN on the neighbour cells.
Proposed response to Question c: There is no SFN synchronization requirement defined solely for the purpose of performing RSS-based measurements.  
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