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Introduction
Remaining issue for Rel-16 eMTC RRM requirements were discussed in RAN4#98-e. One issue discussed is the RSS measurement timing, for which RAN4 sent LS [1] to RAN1 and RAN2. RAN1 and RAN2 has replies LS in [2] and [3] respectively. 
In this paper, we will provide our views on the RSS measurement requirements based on [2] and [3].
Discussion
In RAN4#98-e, we raised up the issue of determination of frame timing of neighbour cell RSS. The issue is re-produced below for convenience.
In real NW, the frame timing between serving and neighbour cell can be misaligned. For example, in the current test cases for FDD intra-frequency cell reselection, the timing offset between two cells are 3ms. In this case, it is unclear how UE should determine the start of the radio frame w.r.t. neighbor cell timing where RSS transmission starts. This is illustrated in Figure 1.
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Figure 1: Illustration of start of radio frame w.r.t. neighbor cell timing where RSS transmission starts
During RAN4#98-e discussion, there are different understandings about whether the derived radio frame offset according to 36.331 (i.e. SFN n in Figure 1) is relative to serving cell timing or the target neighbour cell timing. Depending on the answer, there may be a requirement on NW SFN alignment to enable UE to locate the neighbour cell RSS, i.e. if SFN n is relative to the target neighbour cell timing, NW would have to ensure SFN of the two cells is synchronized within +/-5 ms. 
As RAN4 cannot reach common understanding, an LS [1] was sent to RAN1 and RAN2 with three questions. RAN1 and RAN2 have both replies the LS with aligned understanding in [2] and [3], and here we copied below the feedback from RAN1 [2].
	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.
RAN1: A UE can calculate the frame offset of the start of RSS transmission on neighbor cells from RRC signaling in the serving cell. The frame offset is relative to 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. 
RAN1: A UE is not required to acquire neighbor cell SFN for the purpose of neighbor cell RSS 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?
RAN1: A UE can assume that the start of RSS transmission on neighbor cells is within a window of +/- 5ms around the calculated frame offset. RAN1 specifications do not capture this synchronization requirement. RAN1 considers that RSS measurements for neighbor cell are only feasible for the case where the network can guarantee that the start of the neighbor cell RSS is within this time window.


Based on the feedback from RAN1 and RAN2, the UE measurement behaviour is clear. The derived radio frame offset according to 36.331 n is relative to serving cell. Based on PSS/SSS detection, UE can determine the start of radio frame w.r.t. neighbour cell timing, i.e. the timing of frame m-1, m, m+1 … Then UE selects the radio frame w.r.t. neighbor cell timing that is closest to serving cell frame n, which is frame m, for neighbour cell RSS measurement. This is only feasible for the case where the network guarantees that the start of the neighbor cell RSS is from frame m.
In order to make the assumption and condition clear for UE implementation, we suggest to capture that for performing neighbor cell RSS measurement, UE assumes the neighbour cell RSS starts in the radio frame (w.r.t. neighbor cell timing) that is closest to the derived serving cell radio frame offset, and the requirements apply provided that neighbor cell starts RSS transmission from said radio frame. 
Proposal: Capture the following assumption and condition for RSS measurement in 36.133:
For performing RSRP measurement based on RSS on detected intra-frequency cells, UE assumes the neighbour cell RSS starts in the radio frame (w.r.t. neighbor cell timing) that is closest in time to the derived serving cell radio frame offset, and the requirements apply provided that neighbor cell starts RSS transmission from said radio frame.
Conclusions
In this paper we provided our views on RSS measurement requirements based on [2] and [3].
Proposal: Capture the following assumption and condition for RSS measurement in 36.133:
For performing RSRP measurement based on RSS on detected intra-frequency cells, UE assumes the neighbour cell RSS starts in the radio frame (w.r.t. neighbor cell timing) that is closest in time to the derived serving cell radio frame offset, and the requirements apply provided that neighbor cell starts RSS transmission from said radio frame.
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