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1 Introduction
RAN2 sent a liaison statement to RAN4 [1], asking some questions related to the introduction of new RSRQ definition to their specification. Here, we discuss our views on answers to the questions.
2 Discussion
We consider the questions raised by RAN2:
	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.




When wideband RSRQ was introduced, RAN2 specified an additional Qqualmin threshold so that 2 cases can be covered:

· UE do not perform wideband RSRQ measurement (eg legacy UE)

· UE perform wideband RSRQ measurement

Since wideband RSRQ and 6RB RSRQ may differ from each other, this allows the network to configure different reselection thresholds for wideband measuring and legacy UEs, which in turn means that if an operator enables wideband RSRQ and tunes the corresponding reselection thresholds, it is also possible to keep the existing reselection thresholds for legacy UEs.
The question from RAN2 relates now to combinations of features. With the introduction of both wideband and new RSRQ definition, there may, in principle, be 4 types of UE :
1. Legacy UEs

2. UEs that measure wideband RSRQ, but use the old RSRQ definition in time domain (eg release 11 UEs)

3. UEs that measure narrowband RSRQ, but use the new RSRQ definition in time domain (eg release 12 UE not supporting wideband RSRQ measurements)
4. UEs that measure wideband RSRQ and use the new RSRQ definition in time domain (eg release 12 UE)

Our view is that different Qqualmin thresholds should be configurable for each case. When wideband RSRQ and the new time domain RSRQ definition are used simultaneously, the outcome may be different than either using wideband RSRQ or the new RSRQ definition by itself, and it would also be less flexible to combine (eg by summing) some offsets derived from the use of the two RSRQ measurement features on their own.
Considering that the overhead of signalling 4 different QQualmin thresholds is still small, our view is that RAN2 should define the two RSRQ minimum thresholds mentioned in the LS (in addition to the two thresholds that are already defined).

	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?




The primary motivation for introducing extended RSRQ value range which was discussed in RAN4 was UE which may report, or need to be configured with event thresholds below -19.5dB in RRC connected state. While discussing the extended value range it was also identified that the new RSRQ definition could lead to RSRQ above -3dB at the upper end of the range.
In idle mode, Qqualmin may already be configured to -34dB. Our view is that it is extremely unlikely that there is any practical use case for configuring Qqualmin above -3dB, considering that it is a quality limit for the LTE network to be considered usable.
Therefore there is no need for any Qqualmin parameter based on the new RSRQ definition to use the extended value range. We expect that maintaining existing Qqualmin range would simplify the work for RAN2. Similar consideration could be applied for measurement event thresholds, if this simplified RAN2 work, ie it may not be necessary to be able configure events with RSRQ>-3dB.
	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?


Similarly to RRC idle state, it should be possible 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?


This question relates to UE capabilities. Since the features, and also the IoT possibilities for WB-RSRQ and new RSRQ are independent of each other, we recommend that RAN2 does not assume that it can be expected that a UE supporting the new RSRQ measurements would also support this in the wider bandwidth defined for WB-RSRQ measurements. Therefore, a UE with capability to use the new RSRQ definition, but no capability to perform wider bandwith RSRQ measurement should be considered in the work.

3 Conclusions

We discuss the liaison statement [1] and consider the response to RAN2. A draft response liaison statement is provided in [2].
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