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1. Introduction

The RRM requirements for RSS based measurement for eMTC are discussed in RAN4#94bis, and the outcomes are captured in [1]. The remaining issues are 
· Conditions and measurement period for idle mode
· Conditions and measurement period for connected mode

· Relation between CRS and RSS measurement
· RF margin for BL UE

In this paper we will provide our views on the remaining issues in RSS measurement requirements.
2. Discussion
2.1. Idle mode
2.1.1. Serving cell 

	· Conditions for RSS based RSRP measurement in IDLE mode serving cell measurements:
· if the RSS of serving cell  share the same NB as that of paging occasion MPDCCH for [image: image2.png]


 successive DRX cycles, and
· at least two RSS subframes exists immediately before the first subframe of paging occasion MPDCCH, for [image: image4.png]


 successive DRX cycles
· FFS on at least two subframes exists immediately after the last subframe of paging occasion  
· (FFS: min/max distance of start/end of RSS occasion w.r.t end/start of MPDCCH), and
· RSS power offset with respect to CRS is equal to or greater than 0 dB, and 
· RSS-based measurement period is not longer than CRS-based measurement period, definition of measurement period in IDLE mode will be discussed further in 2nd round.
· Nserv as measurement period for serving cell


In our view, it is necessary to define a clear window, during which UE is required to measure RSS. 

· The end point of the window should be separate by 1ms from the first subframe of paging MPDCCH. UE may need to do same baseband adjustment after receiving serving cell RSS, e.g. to fine-tune the time and frequency, so a margin of 1ms for processing should be provided.

· The start point of the window is determined by the window duration, which in our view, should be 2ms. 2ms is the time needed for UE to measure the RSS and meet the accuracy. It is possible for UE to measure in a larger window, but the longer the window is, the higher power consumption will be caused due to RSS measurement. We think power saving is more important for eMTC compared to optimization of the measurement. 
· We do not think UE should be required to measure RSS during the PO. Some companies raised the concern that RSS will puncture paging resources and thus may degrade paging performance. We think the concern is valid, and having RSS during PO is not a good configuration, so no requirement should be defined for it.

· We also do not think UE should be required to measure RSS after PO as it will also cause additional power consumption. 

Based on above, UE should be only required to measure serving cell RSS in the window of [n-3, n-1], where n is the first subframe of paging MPDCCH. 
Proposal 1: UE is required to measure serving cell RSS in idle provided following conditions are met:

· serving cell RSS share the same NB as that of paging MPDCCH for successive N DRX cycles, 

· two RSS subframes exists in the window of [n-3, n-1] where n is the first subframe of paging MPDCCH, for N successive DRX cycles

· RSS power offset with respect to CRS is equal to or greater than 0 dB,

· RSS-based measurement period is not longer than CRS-based measurement period.
2.1.2. Neighbour cell 

	· Conditions for RSS based RSRP measurement in IDLE mode neighbor cell measurements:
· RSS power offset with respect to CRS is equal to or greater than 0 dB, and 
· at least two RSS subframes exists immediately before the first subframe of paging occasion MPDCCH, for [image: image6.png]


 successive DRX cycles
· FFS on at least two subframes exists immediately after the last subframe of paging occasion  
· (FFS: min/max distance of start/end of RSS occasion w.r.t end/start of MPDCCH), and
· FFS on whether the UE is expected perform concurrent measurements on CRS and RSS. 
· FFS on RSS from neighbour cell is within same 2-RB layer as serving cell RSS
· Whether to use Tmeasure or Tevalute is FFS  for neighbour cells.


In our view, the conditions for neighbour cell RSS measurement should be similar as that for serving cell, while there are some difference:
· In frequency domain, the neighbour cell RSS should be in the same 2-RB as serving cell RSS. In last meeting, some companies suggested that UE should measure all RSS in the 6-RB NB for paging MPDCCH, which is similar as CRS measurement. In our view, this is different because UE measures CRS on 6-RB as one frequency layer, but for RSS it is 3 frequency layers measured concurrently. It requires separate resources for sampling, processing and filtering, which will lead to quite big impacts to UE implementation, which in our view should be avoided for this measurement optimization. 
· In time domain, there is no colliding issue with paging resource for neighbour cell RSS, so it is possible for UE to measure RSS during the PO without additional power consumption. However, considering both RSS and CRS measurement as discussed in section 2.3, we think the UE should also be required to measure neighbour cell RS in the same window as serving cell RSS. 
Proposal 2: UE is required to measure neighbour cell RSS in idle provided following conditions are met:

· neighbour cell RSS share the same 2-RB as that of serving cell RSS, 

· two RSS subframes exists in the window of [n-3, n-1] where n is the first subframe of paging MPDCCH, for N successive DRX cycles

· RSS power offset with respect to CRS is equal to or greater than 0 dB,

· RSS-based measurement period is not longer than CRS-based measurement period.

For neighbour cell RSS measurement period, in our view Tevalaute is more relevant than Tmeasure. 

Tmeasure is the time interval with which UE should perform a measurement, e.g. with 320ms DRX cycle, UE is required to measure every 4 DRX cycles to allow power saving. In our view, the same should also apply for RSS measurement, as it is not reasonable for UE to measure RSS more frequently which means more power consumption. 

Tevaluate is the time within which UE should be able to evaluate a neighbour cell against the reselection criteria, which is more similar to the measurement period in connected (during which UE should be able to evlaaute a neighbour cell against the triggering event). 
Proposal 3: RSS measurement period for neighbour cell in idle is Tevalaute. Tmeasure also applies for RSS based measurement in idle. 
2.2. Connected mode
	· Measurements in CONNECTED mode
· RSS power offset with respect to CRS is equal to or greater than 0 dB
· RSS can colllide with measurement gap, but UE is not expected do any RSS measurement within the gap. Instead the UE can measure in the subframes before and after the gap.


In our view, the conditions for serving cell and neighbour cell RSS measurement in connected should be similar as that for idle, while there are some difference:

· The paging occasion should be replaced with DRX on duration. 

· The condition on measurement period needs more consideration. The measurement period in connected is not a fixed value, but it depends on the configuration of gap sharing, and for some cases also the number of inter-frequency layers. The simplest way is to not define any condition on measurement period, and it would means the measurement period may be longer than CRS based, but on the other hand, measurement period is more important in connected, as it will impact the HO and the quality of the data service, so it is also questionable if we should with RSS try to achieve better accuracy at the cost of longer measurement period compared to CRS. So far we do not have a strong view, and we are open to hear other opinions. 
Proposal 4: UE is required to measure serving cell RSS in connected provided following conditions are met:

· serving cell RSS share the same NB as that of paging MPDCCH for successive N DRX cycles, 

· two RSS subframes exists in the window of [n-3, n-1] where n is the first subframe of DRX on-duration, for N successive DRX cycles

· RSS power offset with respect to CRS is equal to or greater than 0 dB,

· FFS: RSS-based measurement period is not longer than CRS-based measurement period.
Proposal 5: UE is required to measure neighbour cell RSS in connected provided following conditions are met:

· neighbour cell RSS share the same 2-RB as that of serving cell RSS for successive N DRX cycles, 

· two RSS subframes exists in the window of [n-3, n-1] where n is the first subframe of DRX on-duration, for N successive DRX cycles

· RSS power offset with respect to CRS is equal to or greater than 0 dB,

· FFS: RSS-based measurement period is not longer than CRS-based measurement period.

2.3. CRS and PRS measurement

	· FFS on whether the UE is expected perform concurrent measurements on CRS and RSS. 


In our view, UE should not be required to perform both RSS and CRS measurements for a single cell. It will cause confusion in UE which requirements should be met. It is also possible that the measurement results are different, so it is also confusing which one should be used for evaluation. 

However, it seems unavoidable for UE to measure CRS and RSS for difference cells. This is because some cells cannot be measured based on RSS as the measurement conditions defined in section 2.1 and 2.2 cannot be met. In this case UE has to measure CRS for these cells.

We do not think UE should be required to do concurrent CRS and RSS measurement, so they should be done in separate time periods. To avoid extra power consumption, the most straightforward way is to have RSS measured in a time window before the PO or on-duration, while CRS measured during the PO or on-duration. In this way, UE should also be able to meet the current CRS based requirements. 
Proposal 6: UE is not required to measure both CRS and RSS for the same serving or neighbour cell.

Proposal 7: UE is required to meet the current CRS based requirements for cells which cannot be measured based on RSS.

2.4. RF margin for BL UE

	· RSS measurement accuracy requirements are to be specified by averaging the simulation results (excluding RF margin) and a fixed RF margin is added on top. 
· For the RF margins, following options are under consideration:
· Non-BL UE

· 2.5 dB
· BL UE
· Option 1: 3 dB
· Option 2: 4 dB


First, it has already been agreed in RAN4#94 to apply the same RF margin which was used for CRS for RSS based measurement, which is 4dB. We think this is reasonable and it would be strange if RSS has a different RF margin assumption from CRS, as the RF margin has nothing to do with the reference signal.

Also, BL UE is low cost, so it is not likely to pass the same calibration process as for normal Cat UEs, and we should be careful to tighten the margin. When the RF margin for normal UE were tightened in Rel-12, there was quite extensive discussions. We understand RF margin tightening is not the scope of WI.
Proposal 8: RF margin for BL UE is assumed to be 4dB.
3. Conclusions

In this paper we provided our views on NR CGI reading requirements.
Proposal 1: UE is required to measure serving cell RSS in idle provided following conditions are met:

· serving cell RSS share the same NB as that of paging MPDCCH for successive N DRX cycles, 

· two RSS subframes exists in the window of [n-3, n-1] where n is the first subframe of paging MPDCCH, for N successive DRX cycles

· RSS power offset with respect to CRS is equal to or greater than 0 dB,

· RSS-based measurement period is not longer than CRS-based measurement period.
Proposal 2: UE is required to measure neighbour cell RSS in idle provided following conditions are met:

· neighbour cell RSS share the same 2-RB as that of serving cell RSS, 

· two RSS subframes exists in the window of [n-3, n-1] where n is the first subframe of paging MPDCCH, for N successive DRX cycles

· RSS power offset with respect to CRS is equal to or greater than 0 dB,

· RSS-based measurement period is not longer than CRS-based measurement period.

Proposal 3: RSS measurement period for neighbour cell in idle is Tevalaute. Tmeasure also applies for RSS based measurement in idle. 
Proposal 4: UE is required to measure serving cell RSS in connected provided following conditions are met:

· serving cell RSS share the same NB as that of paging MPDCCH for successive N DRX cycles, 

· two RSS subframes exists in the window of [n-3, n-1] where n is the first subframe of DRX on-duration, for N successive DRX cycles

· RSS power offset with respect to CRS is equal to or greater than 0 dB,

· FFS: RSS-based measurement period is not longer than CRS-based measurement period.
Proposal 5: UE is required to measure neighbour cell RSS in connected provided following conditions are met:

· neighbour cell RSS share the same 2-RB as that of serving cell RSS for successive N DRX cycles, 

· two RSS subframes exists in the window of [n-3, n-1] where n is the first subframe of DRX on-duration, for N successive DRX cycles

· RSS power offset with respect to CRS is equal to or greater than 0 dB,

· FFS: RSS-based measurement period is not longer than CRS-based measurement period.

Proposal 6: UE is not required to measure both CRS and RSS for the same serving or neighbour cell.

Proposal 7: UE is required to meet the current CRS based requirements for cells which cannot be measured based on RSS.

Proposal 8: RF margin for BL UE is assumed to be 4dB. 
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