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1. Introduction
RAN4 has received an LS from RAN2 in [1] concerning the new RSRQ definition. In this paper we give our input to the questions in the LS.

2. Discussion
The RAN2 LS has following questions for RAN4:

RAN2 would like to thank RAN4 for their LS on the new RSRQ measurements. RAN2 would like to ask RAN4 the following clarifications in order to be able to define necessary signalling into RAN2 specifications:

1. Does RAN4 think it is necessary for the network to have the possibility to set specific minimum RSRQ threshold levels for idle mode camping (Qqualmin) for the cases

a. UE measures RSRQ with new RSRQ measurement definition in narrow bandwidth.

b. UE measures RSRQ with new RSRQ measurement definition in wider bandwidth (“WB-RSRQ”).

Reason would be to avoid problems with legacy UEs that uses existing RSRQ measurement definition.

2. Should any new Qqualmin parameter as discussed above utilize the release-8 RSRQ value range or the new RSRQ value range as indicated in the LS from RAN4 in R4-143914?

3. Should it be possible for a UE to use the new RSRQ measurements definition simultaneously with the wideband RSRQ definition introduced in Release-11 in RRC_connected?

4. If the answer to Q3 is yes, can it be expected that a UE supporting the new RSRQ measurements would also support this in the wider bandwidth defined for WB-RSRQ measurements?

Where RAN2 would like clarifications to the 4 questions listed. Next we give our view for each topic.

Question 1:

1. Does RAN4 think it is necessary for the network to have the possibility to set specific minimum RSRQ threshold levels for idle mode camping (Qqualmin) for the cases

a. UE measures RSRQ with new RSRQ measurement definition in narrow bandwidth.

b. UE measures RSRQ with new RSRQ measurement definition in wider bandwidth (“WB-RSRQ”).

Regarding the questions here RAN4 has already sent LS to RAN2 in R4-145431 in which RAN4 asks RAN2:
1) RAN4 respectfully requests RAN2 to consider the introduction of new RSRQ specific parameters for IDLE signalled by network into the corresponding specifications.
Answer 1:

1a: RAN4 have not been evaluating Idle mode when discussing the impact from introducing the new RSRQ. RAN4 have results from connected mode and in Connected mode it was shown that there is system level impact whether the UE applies new RSRQ or existing RSRQ measurement metric using 6 PRB measurement bandwidth [2]. 
1b: RAN4 has not been evaluating the combination of using WB RSRQ and new RSRQ and whether there would be any noticeable difference between measured RSRQ depending on whether UE measures RSRQ using new RSRQ over measurement bandwidth of 6 PRBs or wider bandwidth. RAN4 would need to evaluate this further.

If RAN4 do not think it is possible for finalize any evaluation within Rel-12 timeframe above mentioned Qqualmin could be left out in first phase in case the RAN2 signalling impact is big and implemented in case it is really needed in a later phase. 
Question 2:

Should any new Qqualmin parameter as discussed above utilize the release-8 RSRQ value range or the new RSRQ value range as indicated in the LS from RAN4 in R4-143914?

As the network in Idle mode cannot know UE capability or control the UE as in connected mode above question depends on whether new RSRQ is applied in idle mode. If applied it would then be up to network control. If the network want UE to use the new RSRQ value range similar principles as in connected mode could be applied for idle mode. There would as such not need to be any coupling between new RSRQ and the RSRQ new/existing range.

Answer 2:

RAN4 do not see any need for restricting or limiting between new RSRQ and the new/existing range. Network could indicates which RSRQ metric and which RSRQ range to be applied by supporting UEs.

Question 3:

Should it be possible for a UE to use the new RSRQ measurements definition simultaneously with the wideband RSRQ definition introduced in Release-11 in RRC_connected?

In Connected mode the network would know the UE capability regarding support of the given features. Network could therefore configure accordingly and according to network policy. We do not see any technical reason why it should not be possible for a UE to use new RSRQ and wideband RSRQ.
Answer 3:

Yes. If the UE support both RSRQ measurements types the network should be able configure UE to apply both. Whether the UE supports either or of the measurements types is still based on the UE capability discussion.
Question 4:

If the answer to Q3 is yes, can it be expected that a UE supporting the new RSRQ measurements would also support this in the wider bandwidth defined for WB-RSRQ measurements?

Whether a UE support none, one or both RSRQ measurement types would be based on the UE capabilities. There would not be any need to make any assumptions concerning a UE supporting new RSRQ metric would also support WB RSRQ measurements.
Answer 4:

No. Whether a given UE support none, one or both of the RSRQ measurements type (new RSRQ and/or WB-RSRQ) is still depending on the UEs capability. WB RSRQ is a UE capability. Supporting one would not necessarily mean that the UE also support the other. This would be up to whether the feature is mandatory or optional and then the UE capability.
3. Conclusions

In this paper we have discussed the incoming LS from RAN2 [1] regarding the new RSRQ. Based on the discussion we have provided our input to possible LS reply answers: 
In [3] we have provided a draft LS reply to RAN2.
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