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1 Introduction
A revised WID on Rel-16 MTC enhancement for LTE was approved at RAN#80[1]. One of the objectives is to use RSS for improving the DL RSRP and RSRQ measurement accuracy in eMTC:

Mobility Enhancement
· Consider improving the DL RSRP and, if needed, RSRQ measurement accuracy, through use of RSS [RAN1, RAN4, RAN2]
In RAN2#104 we sent an LS to RAN1 [2] asking whether and how some of the agreed parameters can be optimized in order to minimize the broadcast signaling overhead. The response was received in [3] which contained the following information.

	RAN1 has discussed RSS based measurements signaling and has the following reply.
· RSS periodicity can be considered as a carrier specific parameter, hence it may be omitted from neighbor cell RSS configuration signaling.
· RAN1 expects most cells to have common or similar configurations for most parameters. Parameter commonality or similarity between serving cell and neighbor cell(s) may be exploited to reduce the required number of bits.

· RAN1 will study whether and how to reduce the overhead from the two most expensive parameters, time offset and frequency location. Depending on the study, this could be done, e.g., by making one or both of them carrier specific or by reducing their resolution.




In last RAN1#98bis meeting, following working agreements were made:

	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




Compared to R2-1913573, we updated RAN1 agreements and provided corresponding discussion based on RAN1 agreements.
In this contribution, we discuss the issue further from RAN2 point of view.
2 Discussion
In deep enhanced coverage, the radio strength is relatively lower than that in light enhanced coverage and therefore the benefit of using RSS for measurements would be more significant in deep enhanced coverage. However, to receive system information in this case requires a higher number of repetitions of SI messages.  
According to the earlier RAN1 agreements, the following parameters may be signalled to the UE for each cell:

· ce-rss-periodicity-config: RSS periodicity {160, 320, 640, 1280} ms

· ce-rss-duration-config : RSS duration {8, 16, 32, 40} subframes

· ce-rss-freqPos-config: RSS frequency location (lowest physical resource block number)

· ce-rss-timeOffset-config: RSS time offset in number of radio frames

· ce-rss-powerBoost-config : RSS power offset relative to LTE CRS {0, 3, 4.8, 6} dB

Based on the latest information from RAN1, the RSS Frequency Location is given by IRSS = PCID MOD (3NNB), where NNB is the total number of selected narrowbands that can contain possible RSS, IRSS is the index of possible RSS Frequency Location starting with the lowest location. In addition, NNB narrowbands are indicated via a bitmap and the narrowbands belonging to the central 6 PRBs are excluded. Thus, 15 bits are needed in the bitmap. Besides, RAN1 agreed the subset of narrowbands is common across all cells in the network. Therefore, the 15-bit bitmap is enough for serving cell and neighbouring cells. 
Observation1: The RRS Frequency Location configuration is common across all cells in the network.
For the RSS Time Offset, it is given as agreed by ORSS = (PCID/(3NNB)( MOD MRSS, where MRSS is given by GRSS = PRSS / (10 MRSS), GRSS is configurable and is common across all cells in the network. Thus, one parameter GRSS should be introduced in TS 36.331 for all cells in the network.

Observation2: The RSS Time Offset configuration is common across all cells in the network.

Additionally, RAN1 agreed with a one-bit indicator indicating RSS colocation (time and frequency domain) in all cells and 3-bit to signal a RSS Power Bias relative to Q_offset for each neighbour cell in the neighbour cell list.
Observation3: The 1-bit indicator for RSS colocation indication is common in all cells and the 3-bit to signal a RSS Power Bias relative to Q_offset is cell-specific.
Apart from RSS Frequency Location and RSS Time Offset, RSS Duration, RSS Periodicity and RSS Power Boost should be cell specific. There is the case that part or all of the three parameters are the same across the cells in network. In this case we should design signalling such that it is possible to provide these parameters per cell, but also to allow use of a default “same as serving cell” or “same as carrier specific value” in case the cell specific values are absent.

Proposal 1: Signalling should allow per cell configuration for parameters duration, periodicity and powerBoost. If a cell specific value is not present for a cell supporting RSS then the UE should apply the carrier specific value, if provided. If neither the cell specific nor the carrier specific value is present for a cell supporting RSS then the UE should apply the serving cell values.
In order to limit the negative impact to legacy UEs, we should consider whether a new separate SIB should be introduced for signalling of RSS measurement parameters. If it is expected, however, that neighbour cells usually have a common configuration e.g. the same as serving cell or carrier specific, then the size of signalling should not be excessive and a new SIB may not be necessary. 
Proposal 2: Consider whether to introduce a new SIB for signalling RSS measurement parameters.
3 Conclusion 
In this paper, we discussed RAN2 impact from RAN1 agreements on RSS measurements and made following observations and proposals:
Observation1: The RRS Frequency Location configuration is common across all cells in the network.

Observation2: The RSS Time Offset configuration is common across all cells in the network.

Observation3: The 1-bit indicator for RSS colocation indication is common in all cells and the 3-bit to signal a RSS Power Bias relative to Q_offset is cell-specific.

Proposal 1: Signalling should allow per cell configuration for parameters duration, periodicity and powerBoost. If a cell specific value is not present for a cell supporting RSS then the UE should apply the carrier specific value, if provided.If neither the cell specific nor the carrier specific value is present for a cell supporting RSS then the UE should apply the serving cell values.
Proposal 2: Consider whether to introduce a new SIB for signalling RSS measurement parameters.
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