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1 Introduction
A new 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 RAN1#94 meeting, the following agreements were made:

	Agreement for eMTC

From RAN1 perspective, it is feasible to use RSS for measuring RSRP for cells at least for IDLE mode mobility

· RAN1 to identify the related parameters in the next RAN1 meeting




Additionally, in RAN1#94bis meeting, the following agreements were made:
	Agreement 

In using RSS for measuring RSRP of neighbour cells, the following parameters are 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

Agreement

The parameters related in the use of RSS for measuring RSRP of cells are signalled in the SI.
Agreement

Send an LS to RAN4:

· Request to evaluate the benefits and feasilibity of using RSS for RSRP measurements compared to using LTE CRS

· For measurement purposes, assess the benefits and feasibility of linking RSS to CRS

LS is endorsed in R1-1811934




In this document, we consider the RAN2 impact resulting from the above RAN1 agreements.
2 Discussion
Considering an MTC UE could operate in deep coverage regions where the RSRP/RSRQ might be inaccurate, use of RSS for measuring RSRP for cells at least for RRC_IDLE mode mobility could be beneficial, and RAN1 agreements reflect this. The parameters required for RRC_IDLE configuration were agreed. 

Since eMTC supports mobility in RRC_CONNECTED mode, we will potentially also need to consider the use of RSS for measuring RSRP for e.g. handover or NC/CE mode reconfiguration. If the measurement accuracy can be improved in RRC_CONNECTED then the scheduling accuracy may be improved. We assume that RAN1 will consider this further and we can consider this in a future meeting if agreed in RAN1.
Observation1: RAN1 agreed parameters for configuring the use of RSS for RRC_IDLE measurements. RRC_CONNECTED is FFS.
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 RAN1 agreements, the following parameters are 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

If the above information is signalled for each cell, as agreed by RAN1, the broadcast signalling overhead will be significantly increased. This will not only impact UEs supporting RSS measurements, but also will impact legacy UEs if the parameters are added to existing SIBs , since the existing SIB sizes will be increased considerably. If the legacy SIB size is increased this may adversely affect the legacy UE power consumption, and initial access time as well as significantly impact the network capacity since more PDSCH resources must be used to carry broadcast messages. 

Observation 2: Current RAN1 agreements on parameter signalling cause excessive additional broadcast signalling overhead, which may impact legacy UE power consumption and initial access time, and impacts the network capacity.

Based on the above observation, we need to consider whether the above parameters can be signalled in a more optimal way than RAN1 assume (per cell). We need to consider which parameters could be signalled per carrier, and which parameters really need to be signalled for every cell and this should be considered in RAN1. 

Proposal 1: RAN1 should be informed that the signalling overhead introduced by signalling the agreed parameters per cell is excessive, and should consider which parameters can be carrier specific.

In addition, we should consider for example whether delta signalling can be used (e.g. one value per carrier, plus a delta per cell). 

Proposal 2: RAN2 should consider ways in which to optimise the signalling of RAN1 parameters to reduce the signalling overhead.

Furthermore, in order to limit the negative impact to legacy UEs, we absolutely should not extend the existing SIB messages. For signalling of RSS measurement parameters, a new separate SIB should be introduced.

Proposal 3: A new SIB is introduced 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: RAN1 agreed parameters for configuring the use of RSS for RRC_IDLE measurements. RRC_CONNECTED is FFS.
Observation 2: Current RAN1 agreements on parameter signalling cause excessive additional broadcast signalling overhead, which may impact legacy UE power consumption and initial access time, and impacts the network capacity.

Proposal 1: RAN1 should be informed that the signalling overhead introduced by signalling the agreed parameters per cell is excessive, and should consider which parameters can be carrier specific.

Proposal 2: RAN2 should consider ways in which to optimise the signalling of RAN1 parameters to reduce the signalling overhead.

Proposal 3: A new SIB is introduced for signalling RSS measurement parameters.
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