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Introduction
Maintenance of RRM core requirements for eMTC were discussed in RAN4#99-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Whether to introduce RSS RSRQ
In this paper we will provide our views on whether to introduce RSS RSRQ.
Discussion
Background
In RAN4#97-e, we raised up the issue [2] that RSRQ is not defined for RSS based measurement, so the cell reselection procedure in idle mode and measurement reporting in connected mode which involves RSRQ may be impacted when UE performs RSS based measurement for a cell.
In RAN4#98-e, the issue was further discussed but RAN4 did not reach consensus on whether to introduce RSS RSRQ, and considering that having RSS RSRQ or not may also impact RAN1 and RAN2, an LS [3] was sent asking RAN1/2 opinions on whether to introduce RSS RSRQ:
	As RSS based RSRQ measurement is not defined in 36.214, RAN4 understands that the existing criterion for cell selection and cell reselection which is based on both RSRP and RSRQ, may not be applicable when a cell is measured based on RSS. There are two options from RAN4 perspective:
· Option 1: Remove RSRQ from the cell selection and cell re-selection criterion when a cell is measured using RSS.
· Option 2: Define RSRQ for RSS measurements.
RAN4 kindly asks RAN2 to decide which option should be pursued (other options not precluded if seen suitable by RAN2), and to update their specification accordingly. RAN4 will update the RSS based measurement(s) based on RAN1/RAN2 decision, if needed.


In RAN2#113bis-e, a reply LS was sent by RAN2 [4]:
	RAN2 has discussed the options listed in the LS and concluded that from RAN2 perspective option 1 is not preferred because it may have an impact on cell (re)-selection performance and behaviour, but it is up to RAN1 and RAN4 to decide.


In RAN1#105-e, a reply LS was sent by RAN1 [5]:
	Regarding option 2 (Define RSRQ for RSS measurements), RAN1 has observed that there will be a bias between CRS based RSRQ and RSS based RSRQ. RAN1 has no consensus on whether a new parameter is needed to offset the bias. It is up to RAN4 to decide on RSS based RSRQ for LTE-MTC.


Based on the reply LS-es, RAN4 needs to decide whether to introduce RSS RSRQ or not.
RAN4 considerations 
RAN4#99-e discussed several options [1]:
	· RAN4 discussed whether to introduce RSS based RSRQ measurement for release 16 eMTC under TEI. Based on the discussions, following options were identified:
· Option 1: RSS based RSRQ shall not be introduced under TEI work for release 16 eMTC.
· Option 2: Adjust applicability requirements in TS 36.133 to enable reuse of existing CRS based RSRQ measurements in case of RSS based RSRP measurement configuration.  
· Option 3: Wait for RAN1 conclusion on whether to introduce RSS based RSRQ under TEI work for release 16 eMTC.
· other options not precluded


Another option not listed in [1] but discussed in earlier RAN4 meeting [2] is to define RSS RSRQ, so we have 4 options:
· Option 1: RSS based RSRQ shall not be introduced under TEI work for release 16 eMTC.
· Option 2: Adjust applicability requirements in TS 36.133 to enable reuse of existing CRS based RSRQ measurements in case of RSS based RSRP measurement configuration.  
· Option 3: Wait for RAN1 conclusion on whether to introduce RSS based RSRQ under TEI work for release 16 eMTC.
· Option 4: Ask RAN1 to define RSS RSRQ  
Among the 4 options, option 3 is not valid anymore because RAN1 has indicated that it is up to RAN4 to decide on whether to introduce RSS RSRQ.
Among the remaining options, our first preference is option 4 because RSRQ is an important indicator for mobility. Without RSRQ, the interference and load information may not be accounted in the mobility decisions, and in addition it may impact existing mobility procedures as indicated by RAN2.
On the other hand, we understand that the standard efforts to introduce RSS RSRQ is not trivial. RAN1 needs to discuss the definition and particularly where the RSSI is to be measured. Based on the outcome, a new parameter may be needed to help UE handle the possible inconsistence between CRS RSRQ and RSS RSRQ, which may be too late for Rel-16. RAN4 also needs to specify corresponding accuracy requirements for RSS RSRQ if it is defined.
Since Rel-16 is already closed for long time, we can compromise to option 1, i.e. not to introduce RSS RSRQ in Rel-16. 
Option 2 was proposed by some companies in RAN4#99-e as a compromise between option 1 and option 4. In our view, this option should work, but it also has some issues. 
· One issue is that it conflicts with the existing measurement behaviour. During Rel-16 discussion, in order to avoid UE complexity and efforts in measurement, it was agreed that if UE measures RSS for a cell, it does not need to measure CRS for the same cell. Option 2, however, requires UE to also measure RSRP from both RSS and CRS for a single cell.
· Another issue is that the existing measurement period requirements would be voided. RAN4 has agreed to define RSS based measurement period only if it is shorter than the CRS counterpart, e.g. in normal coverage, RSS measurement period is 3 samples. With option 2, UE has to also measure CRS RSRP so the CRS measurement period would apply, so all the existing measurement period requirements for RSS should be removed, and one benefit of RSS measurement (small latency) would be gone.
Based on above analysis, we do prefer to adopt option 1 but not option 2.
Proposal 1: Do not introduce RSS RSRQ in Rel-16.
Impacts
As discussed in [2], in Idle mode RSRQ is always used in S criterion that is used for cell selection and cell reselection based on 36.304:
	0. [bookmark: _Toc525821471]5.2.3.2	Cell Selection Criterion
The cell selection criterion S in normal coverage is fulfilled when:
	Srxlev > 0  AND  Squal > 0


where:
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp


0. [bookmark: _Toc525821485]5.2.4.6	Intra-frequency and equal priority inter-frequency Cell Reselection criteria
The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2 (5.2.3.2a for NB-IoT), but may exclude all CSG cells that are known by the UE not to be CSG member cells.
The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.
If a cell is ranked as the best cell the UE shall perform cell reselection to that cell. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.
In all cases, the UE shall reselect the new cell, only if the following conditions are met:
-	the	new cell is better ranked than the serving cell during a time interval TreselectionRAT;
-	more than 1 second has elapsed since the UE camped on the current serving cell.


This means when a cell, either serving cell or neighbour cell, is measured based on RSS, there is no RSRQ value for UE to check against the S criterion for that cell. If Proposal 1 is agreeable, then RAN4 should ask RAN2 to remove RSRQ in the S-criterion for RSS based measurement. This is same as what RAN4 did for NB-IoT [6]. A draft LS is attached in the Annex.
Proposal 2: Send LS to ask RAN2 to remove RSRQ evaluation in S criterion if the cell is measured based on RSS.
For Connected mode, whether RSRQ needs to be measured depends on the configuration of triggerQuantity and reportQuantity in ReportConfigEUTRA. In our view, if RSRQ is to be measured following network configuration, UE should then use CRS to measure all cells. This means we need to add another condition for RSS based measurement that RSRQ is not configured as trigger quantity or report quantity for intra-frequency measurement. 
Proposal 3: Add another condition for RSS based measurement for Connected mode that RSRQ is not configured as trigger quantity or report quantity for intra-frequency measurement.
Conclusions
In this paper we provided our views on whether to introduce RSS RSRQ.
Proposal 1: Do not introduce RSS RSRQ in Rel-16.
Proposal 2: Send LS to ask RAN2 to remove RSRQ evaluation in S criterion if the cell is measured based on RSS.
Proposal 3: Add another condition for RSS based measurement for Connected mode that RSRQ is not configured as trigger quantity or report quantity for intra-frequency measurement.
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1. Overall Description:

RAN4 thanks RAN2 and RAN1 for the reply LS in R2-2104392, R1-2106215. 
Based on further evaluation, RAN4 has concluded to not introduce RSS based RSRQ for LTE-MTC in Rel-16.
As RSS based RSRQ measurement is not defined, RAN4 understands that the existing S criterion for cell selection and cell reselection based on both RSRP and RSRQ cannot be used when a cell (either serving cell or neighbour cell) is measured based on RSS. Whether a cell is measured based on RSS depends on whether the applicability conditions for RSS based measurement (as defined in 36.133) are fulfilled or not.
Therefore, RAN4 kindly asks RAN2 to modify the existing S criterion by removing the RSRQ related evaluation when a cell (either serving cell or neighbour cell) is to be measured based on RSS by an LTE-MTC UE. 

2. Actions:
To RAN2 and RAN1:
RAN4 kindly asks RAN2 and RAN1 to take the RAN4 conclusion on RSS based RSRQ for LTE-MTC into account.
In addition, RAN4 kindly asks RAN2 to modify the existing S criterion by removing the RSRQ related evaluation when a cell (either serving cell or neighbour cell) is to be measured based on RSS by an LTE-MTC UE. 

3. Date of Next TSG-RAN4 Meetings:
TSG-RAN4 Meeting #101-e		  	    01 – 12 November, 2021
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