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Introduction
In RAN4#94-e-Bis meeting, the conditions for applicability of RSS-based measurements in eMTC were further discussed with the following captured in the WF [1]:
· 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  successive DRX cycles, and
· at least two RSS subframes exists immediately before the first subframe of paging occasion MPDCCH, for  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.
· 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  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
· Measurement delays in IDLE:
· RSS-based measurement period is not longer than CRS-based measurement period
· Nserv as measurement period for serving cell
· Whether to use Tmeasure or Tevalute is FFS  for neighbour cells.

· 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 this paper, we further discuss the remaining issues. 
Discussion
As discussed in [2], our view is that for serving cell measurement in idle mode, the RSS occasion should precede the paging occasion as the measurement for serving cell is typically performed prior to paging reception to adjust and fine tune channel estimation and tracking algorithms. In [2], we also discussed that paging performance has higher priority compared to improved measurement accuracy and as such, RSS occasion should not collide with paging subframes to avoid puncturing MPDCCH. Hence, we propose that:
Proposal 1. RSS-based serving cell measurement in idle mode is applicable only if RSS occasion precedes the paging occasion.
As for the distance between the last subframe of RSS and the first subframe of PO, the min distance can be 0, i.e., the last subframe of RSS occasion can be the subframe immediately before the first subframe of MPDCCH. The max distance depends on DRX period, the SNR in which UE is (higher SNR require less warmup time), among other factors. To have a simple yet general rule which applies to both CE mode A and B and also considering RSS occasion length compromising of at least 8 subframes, we propose that the max distance between last subframe of RSS occasion and first subframe of paging MPDCCH to be 5ms.
Proposal 2. Min distance between last subframe of RSS occasion and first subframe of paging MPDCCH to be 0ms.
Proposal 3. Max distance between last subframe of RSS occasion and first subframe of paging MPDCCH to be 5ms.
For neighbor cell measurement in idle mode, the only difference in our view is that RSS occasion of neighboring cell can also appear after the PO. In terms of min/max distance between RSS and PO, the same values as in serving cell from Proposals 2-3 above can be used.
Proposal 4. RSS-based neighbor cell measurement in idle mode is applicable if RSS occasion appears immediately before or immediately after the paging occasion.
Proposal 5. Min distance between last subframe of RSS occasion and first subframe of paging MPDCCH, or last subframe of paging MPDCCH and first subframe of RSS occasion, to be 0ms.
Proposal 6. Max distance between last subframe of RSS occasion and first subframe of paging MPDCCH, or last subframe of paging MPDCCH and first subframe of RSS occasion, to be 5ms.
On the issue of concurrent measurement based on CRS and RSS, our view is that given the applicability rules above and the deterministic nature of RSS and paging occasion, UE can determine whether RSS-based measurement applicability rules apply or not for serving cell in idle mode. For neighbor cell measurement in idle mode, if the RSS of neighboring cell appear after the paging occasion, some RSS occasions may be lost if UE receives a page and has to tune to another NB to receive PDSCH. However, this is really not any different compared to CRS-based measurement since even in CRS-based, UE may receive a page and tune to another NB for receiving PDSCH and not be able to tune to center NB for neighbor cell measurement. Therefore,
Proposal 7. In idle mode, UE is not required to concurrently measure based on RSS and CRS.
In terms of RSS location of neighbor cells in frequency domain, we hold the same view as last time that as long as 2-RB of RSS is contained within the NB that UE monitors for paging (regardless of whether it coincides with RSS of serving or not), UE should be able to measure it. 
Proposal 8. If neighbor cell RSS frequency location is contained in the NB that UE monitors for MPDCCH/PDSCH, then the measurement requirements apply provided that the remaining conditions are satisfied. 
Finally, for neighbor cell measurement in idle mode, our proposal is to establish the CRS-based measurement period based on Tmeasure since it is much closer to Nserv, in terms of time lapse, compared to Tevaluate.
Proposal 9. Use Tmeasure for establishing the neighbor cell measurement delay.
Conclusions
Proposal 1. RSS-based serving cell measurement in idle mode is applicable only if RSS occasion precedes the paging occasion.
Proposal 2. Min distance between last subframe of RSS occasion and first subframe of paging MPDCCH to be 0ms.
Proposal 3. Max distance between last subframe of RSS occasion and first subframe of paging MPDCCH to be 5ms.
Proposal 4. RSS-based neighbor cell measurement in idle mode is applicable if RSS occasion appears immediately before or immediately after the paging occasion.
Proposal 5. Min distance between last subframe of RSS occasion and first subframe of paging MPDCCH, or last subframe of paging MPDCCH and first subframe of RSS occasion, to be 0ms.
Proposal 6. Max distance between last subframe of RSS occasion and first subframe of paging MPDCCH, or last subframe of paging MPDCCH and first subframe of RSS occasion, to be 5ms.
Proposal 7. In idle mode, UE is not required to concurrently measure based on RSS and CRS.
Proposal 8. If neighbor cell RSS frequency location is contained in the NB that UE monitors for MPDCCH/PDSCH, then the measurement requirements apply provided that the remaining conditions are satisfied. 
Proposal 9. Use Tmeasure for establishing the neighbor cell measurement delay.
References
[1] R4-2005288
[2] R4-2003565


8

4

