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Introduction
In RAN4#97-e meeting, several questions regarding RSS measurement requirements were raised in a discussion paper [1]. Some of the issues were resolved in RAN4#97-e while others were postponed. In this contribution, we address some of the remaining questions and include a LS to RAN2 asking for their views.
· RSRQ measurement
· Time location of neighbor cell RSS
· Appendix: Draft LS to RAN2
RSRQ measurement
In a discussion paper [1], Huawei noted the lack of a RSRQ definition for RSS measurements and made several observations and proposals, reproduced below for convenience.
· Observation: RSRQ is used in S criterion that is used for cell selection and cell reselection.
· Proposal 3: Send LS to ask RAN2 to remove RSRQ evaluation in S criterion if the cell is measured based on RSS.
· Proposal 4: Add another condition for RSS based measurement for Connected mode that RSRQ is not configured as trigger quantity or report quantity for intra-frequency measurement.

In our view, removal of RSRQ from the cell selection and re-selection when using RSS measurements should be further discussed and evaluated before reaching a decision. Another option to address this issue would be to define RSRQ for RSS-based measurements. We propose sending a LS to RAN2 asking their views on which option would be preferrable. The draft LS is included in the appendix to this contribution.
Proposal 1: Send LS to RAN2 asking whether a) to remove RSRQ from cell selection and cell re-selection criterion when using RSS measurements, or b) to define RSRQ for RSS measurements. 



Time location of neighbor cell RSS
RAN2 has specified a mechanism for determining the time and frequency location of neighbor cell RSS through the combination of RSS-Config, RSS-MeasConfig and RSS-ConfigCarrierInfo [2]. It is worth clarifying that “time location” in this context means the time offset relative to each cell’s radio frame timing. This time offset is defined in 36.211, subclause 6.11.3.2 [3] as a radio frame offset ORSS for each cell (excerpt below). ORSS is signaled by the network in RSS-Config (see timeOffset field) as part of RadioResourceConfigCommon. Note that, by definition, ORSS is not relative to any other cell’s SFN timing. 

An RSS is transmitted in  consecutive BL/CE DL subframes, starting in the first BL/CE DL subframe in a radio frame satisfying 
[bookmark: _Hlk61083354]                                                                                
where the RSS periodicity  and the RSS time offset  are configured by higher layers.

	RSS-Config field descriptions

	duration
Duration of RSS in subframes. Value sf8 corresponds to 8 subframes, value sf16 corresponds to 16 subframes and so on. 

	[bookmark: _Hlk515551881]freqLocation
Frequency location (lowest PRB number) of RSS. 

	periodicity
Periodicity of RSS. Value ms160 corresponds to 160 ms, value ms320 corresponds to 320 ms and so on.

	powerBoost
Power offset of RSS relative to CRS in dB. Value dB0 corresponds to 0 dB, value dB3 corresponds to 3 dB, value dB4dot8 corresponds to 4.8 dB and so on.

	timeOffset
Time offset of RSS in frames. The actual value of time offset is based on the value of periodicity, as follows:
For periodicity 160 ms, only value range 0 to 15 are applicable. Actual value = timeOffset * 1 frame.
For periodicity 320 ms, actual value = timeOffset * 1 frame.
For periodicity 640 ms, actual value = timeOffset * 2 frames.
For periodicity 1280 ms, actual value = timeOffset * 4 frames.



To avoid requiring the UE to read SIBs for neighbor cells, the offset for neighbor cells can be inferred or calculated from RSS-MeasConfig and RSS-ConfigCarrierInfo signaled by the serving cell. If RSS measurements are enabled, as indicated by RSS-MeasConfig, but RSS-ConfigCarrierInfo is absent, then ORSS for the neighbor cells is the same as for the serving cell. If RSS-ConfigCarrierInfo is present, ORSS for the neighbor cells can be calculated from timeOffsetGranularity (see below) and ORSS for the serving cell. The relationship is ORSS = (XRSS × GRSS) + ΔRSS, where GRSS (signaled) and ΔRSS (derived from GRSS and serving cell ORSS) are common for all the cells and XRSS depends on the PCID of each cell.

	rss-MeasConfig
Indicates whether RSS-based measurement is enabled.



	rss-ConfigCarrierInfo
RSS configurations for this carrier frequency. If absent and rss-MeasConfig is included in SIB2, RSS is collocated (time and frequency domain) in all cells.



	RSS-ConfigCarrierInfo field descriptions

	narrowbandIndex
Bitmap containing narrowbands used for RSS deployment in the carrier. Narrowbands including central 6 PRBs are excluded from the bitmap. The RSS Cell Frequency Location of a specific cell is determined according to IRSS = PCID MOD (3NNB) where IRSS is the index of possible RSS frequency locations starting with the lowest location and NNB is the number of narrowbands, determined from narrowbandIndex, such that there are three non-overlapping RSS locations in each narrowband.

	timeOffsetGranularity
RSS Time Offset granularity (GRSS). Value g1 corresponds to 1 frame, value g2 corresponds to 2 frames, and so on. Only the following values of GRSS are applicable depending on the serving cell RSS periodicity (PRSS) given by parameter periodicity in ce-RSS-Config-r15:
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.
The actual RSS time offset of a specific cell (ORSS, see TS 36.211 [21] subclause 6.11.3.2) in SFN radio frames is given by (XRSS × GRSS) + ΔRSS where:
-     RSS Time Offset of a specific cell (XRSS) is determined based on its PCID using XRSS = FLOOR (PCID/(3 NNB)) modulo MRSS, and distributed across MRSS time locations per PRSS such that MRSS = PRSS /(10 × GRSS); and
-     ΔRSS is calculated by using the serving cell XRSS (i.e., based on serving cell PCID and parameters given in ce-RSS-Config-r15) such that serving cell ORSS = (XRSS × GRSS) + ΔRSS.



It is understood that in order to perform RSS measurements, radio frame timing for each cell must be acquired by the UE, i.e. the frame starting times must be known. Furthermore, as explained above, using the information in RSS-Config, RSS-MeasConfig and RSS-ConfigCarrierInfo, the UE would be able to calculate ORSS for all the cells where RSS will be measured. Thus, the only remaining unknowns to enable the UE to locate the neighbor RSS would be the SFN of the neighbor cells.
Observation 1: The UE can determine the frame offset (ORSS) of the start of RSS transmission relative to each cell’s SFN timing from RRC signalling in the serving cell.
In Huawei’s paper [1] it was proposed (Proposal 5) that the UE should perform RSS measurement for neighbor cell j in the radio frame that starts closest in time to serving cell radio frame satisfying
 

where  is the offset inferred or calculated for neighbor cell j. That is, since the UE knows SFN for the serving cell, it can first find the start time of the serving cell frame satisfying the above condition and then look for the closest frame start time on the neighbor cell. This is illustrated in the diagram below. In order for this proposal to work, it would be necessary to ensure SFN timing synchronization of all neighbor cells within 5 ms relative to the serving cell. Note that this synchronization condition must be met at the UE receiver. It is our understanding that no such condition is stated in the RAN2 specifications.
Observation 2: No assumption of SFN synchronization between cells is currently stated in RAN2 specifications to justify interpreting ORSS as an offset relative to serving cell timing. 
We propose to send an LS to RAN2 to a) confirm that ORSS is the radio frame offset relative to each cell’s SFN, and b) consider adding the above synchronization requirement as a pre-condition to performing RSS measurements on neighbor cells. The draft LS is included in the appendix to this contribution.
Proposal 2: Send LS to RAN2 asking to a) confirm that ORSS is the radio frame offset relative to each cell’s SFN, and b) consider adding a 5 ms synchronization requirement as a pre-condition to performing RSS measurements on neighbor cells.



Figure 1: Determination of neighbor cell RSS start time based on proximity (closest) to serving cell frame timing.
Conclusions
Proposal 1: Send LS to RAN2 asking whether a) to remove RSRQ from cell selection and cell re-selection criterion when using RSS measurements, or b) to define RSRQ for RSS measurements.
Observation 1: The UE can determine the frame offset (ORSS) of the start of RSS transmission relative to each cell’s SFN timing from RRC signalling in the serving cell.
Observation 2: No assumption of SFN synchronization between cells is currently stated in RAN2 specifications to justify interpreting ORSS as an offset relative to serving cell timing.
Proposal 2: Send LS to RAN2 asking to a) confirm that ORSS is the radio frame offset relative to each cell’s SFN, and b) consider adding a 5 ms synchronization requirement as a pre-condition to performing RSS measurements on neighbor cells.
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[bookmark: OLE_LINK205][bookmark: OLE_LINK206]1. Overall Description:
RAN4 requests that RAN2 discuss and make recommendations with respect to the following questions related to RSS measurements:
i. Whether RSRQ is needed when performing cell selection or cell re-selection based on RSS measurements
· Option 1: Remove RSRQ from the cell selection and cell re-selection criterion when using RSS measurements.
· Option 2: Define RSRQ for RSS measurements.
ii. With regards to RSS measurements on 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 that said frame offset is relative to each cell’s own SFN.
b. Confirm that the UE is not expected to acquire SFN on the neighbor cells solely for the purpose of performing RSS measurements. 
c. Clarify whether there are existing SFN synchronization requirements between neighbor cells and the serving cell imposed by RAN2 in the context of RSS measurements.
d. Consider adding SFN synchronization requirements (5 msec) between neighbor cells and the serving cell such that the UE is not required to acquire SFN on the neighbor cells for the purpose of performing RSS measurements.  


2. Actions:
To RAN2:
ACTION: RAN4 respectfully asks RAN2 to provide their views and recommendations regarding the questions above.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN4 #98bis-e	Apr 12 – Apr 20, 2021	Online
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