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1 Introduction

In RAN#80 [1], the following objective was approved for mobility enhancement.
	Mobility Enhancement:

· Consider improving the DL RSRP and, if needed, RSRQ measurement accuracy, through use of RSS [RAN1, RAN4, RAN2]

· Specify relaxation of RRM measurements for serving cell for UEs using WUS for at least low mobility UEs [RAN4, RAN2]


In previous meetings, the following agreements have been achieved:
Agreement
The RSS Frequency Location function is as follows:

· Possible RSS Frequency Locations can only be within legacy Rel-13 narrowbands

· A RSS Frequency Location does not span two narrowbands.

· In each legacy narrowband, there are 3 non-overlapping RSS Frequency Locations

· Network can configure a subset of narrowbands to contain possible RSS

· The subset of narrowbands is common across all cells in the network

· The total number of selected narrowbands that can contain possible RSS is NNB
· The RSS Frequency Location function:

· IRSS = PCID MOD (3NNB)

· Where IRSS is the index of possible RSS Frequency Location starting with the lowest location

Agreement 

· For the configuration of the NNB narrowbands, following is supported

· A bitmap to indicate the NNB narrowbands. The narrowbands belonging to the central 6 PRBs are excluded.

· By default, all narrowbands, except for the narrowbands belonging to the central 6 PRBs, are selected

· A one-bit indicator indicating RSS colocation (time and frequency domain) in all cells

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

· NOTE: Actual Time Offset (in SFN radio frames) = ORSS × GRSS

Where, the granularity of each unit of GRSS = PRSS / (10 MRSS),  where GRSS is configurable and is common across all cells in the network

· FFS: value for GRSS 

Agreement
For each neighbor cell in the Neighbour Cell List:

· Use 3 bits to signal a RSS Power Bias relative to Q_offset, where 1 state is used to indicate that RSS is not used for that neighbor cell. FSS the range

Agreement 

Use RSS of neighbour cells for measurement improvement in Connected Mode:

· Signalling of RSS parameters for UE reported neighbour cells that are NOT in the Neighbour Cell List

· FFS: Handling of potential mismatch of UE measurement gaps and RSS periodicity

Agreement
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

This contribution discusses the remaining issues of using RSS for RSRP measurement. 
2 Discussion
2.1 Granularity of Time offset

One remaining issue is the values of granularity of time offsets for RSS, GRSS. The value of the time offset should also consider the measurement gaps, as it is desirable for the UE to perform RSS measurement in measurement gaps.
From [2], it is specified that all serving cell configured with gaps have the same gap pattern:
gapOffset

Value gapOffset of gp0 corresponds to gap offset of Gap Pattern Id "0" with MGRP = 40ms, gapOffset of gp1 corresponds to gap offset of Gap Pattern Id "1" with MGRP = 80ms, …<other parts are ommited>… For Gap Patterns (including non-uniform gap patterns, but excluding NCSG patterns), E-UTRAN includes the same gapOffset value (gap pattern id and gap offset) for all serving cells that are configured with a Gap Pattern. ([2] TS 36.331)
In addition, as specified in section 8.13.2 of [3], the UE Cat M1 only supports gap pattern ID 0 and 1.
The requirements defined in clause 8.13.2 apply provided the following conditions are met:

-
UE is configured with measurement gap pattern ID#0 or ID#1 defined in Table 8.1.2.1-1.

Therefore, we can have the following observation:
Observation: For LTE-MTC UEs, the measurement gaps is the same across cells with periodicity of 40ms or 80ms.

The periodicity of RSS is 160ms, 320ms, 640ms or 1280ms. Then to make RSS time locations and measurement gaps aligned, the possible granularity of RSS time offset should be integral times of gap periodicity and also a factor of RSS periodicity. The potential values are summarized in Table 1.
Table 1 The possible values of granularity of RSS time offsets and required bits
	
	RSS periodicity 160ms
	RSS periodicity 320ms
	RSS periodicity 640ms
	RSS periodicity 1280ms

	Measurement gap periodicity 40ms
	40ms, 80ms, 160ms
(2 bits)
	40ms, 80ms, 160ms, 320ms
(2 bits)
	40ms, 80ms, 160ms, 320ms, 640ms
(3 bits)
	40ms, 80ms, 160ms, 320ms, 640ms, 1280ms
(3 bits)

	Measurement gap periodicity 80ms
	80ms, 160ms
(1 bit, G_RSS = {8, 16})
	80ms, 160ms, 320ms
(2 bits)
	80ms, 160ms, 320ms, 640ms
(2 bits)
	80ms, 160ms, 320ms, 640ms, 1280ms
(3 bits)


From the table, it can be observed that the possible values of granularity of RSS time locations depend on the configured periodicity of measurement gap and RSS. Therefore, the signalling overhead can be saved. For example, only 1 bit is required to indicate G_RSS if measurement gap periodicity is 80ms and RSS periodicity is 160ms. The required bits of other combinations are also listed in Table 1.
Therefore, we have the following proposal:

Proposal 1: Adopt the values in Table 1 as the granularity of RSS time offsets.
3 Conclusions
In this contribution, the remaining issues of using RSS for RSRP measurement was discussed and following were observed and proposed:
Observation: For LTE-MTC UEs, the measurement gaps is the same across cells with periodicity of 40ms or 80ms.
Proposal 1: Adopt the values in Table 1 as the granularity of RSS time offsets.
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