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1
Introduction
RAN4 has decided introducing a new RSRQ definition where UE measures RSSI on all OFDM symbols and not just OFDM symbols carrying CRS. On the topic RAN2 is receiving a LS from RAN in [1] which states following:

RAN4 has discussed the topic of UE measuring RSSI for RSRQ in all OFDM symbols in the sub-frame (similar to the RSRQ definition used when restricted measurement subset is signaled) and not only the OFDM symbols carrying CRS. RAN4 sees it beneficial to introduce network control of the use of RSRQ measurement, i.e. to allow network to indicate to UE that it shall use this RSRQ measurement method where RSSI is measured over all OFDM symbols, when indicated, this RSRQ measurement method is applicable on all E-UTRA carriers the UE is configured to measure. 

The RSRQ measurement definition where RSSI is measured in all OFDM symbols in any measured subframe is applicable in the following RRC states and measurement scenarios:

· RRC_IDLE and RRC_CONNECTED mode for intra-frequency RSRQ and inter-frequency RSRQ

· Idle mode, CELL_PCH, URA_PCH, CELL_FACH and CELL_DCH states for inter-RAT RSRQ in UTRA.

· RRC_IDLE and RRC_CONNECTED mode for inter-RAT RSRQ in GERAN

Additionally, RAN4 propose RAN2 to discuss whether the support of the new RSRQ measurement is a UE capability.

Including following actions to RAN2: 
1) RAN4 respectfully requests RAN2 to introduce possibility for network to indicate to UE(s) in all UTRA and E-UTRA RRC states indicated above that whether the UE(s) shall utilize legacy RSRQ measurement method or the RSRQ measurement method where the RSSI computation is done over the all OFDM symbols in a subframe.

2) RAN4 propose RAN2 to discuss whether the support of the new RSRQ measurement is a UE capability.
In this paper we shortly discuss impacts to RAN2 and also whether a UE capability is needed  

2
Signaling
2.1
Signaling aspects

As can be seen from the LS one needs to be able to signal per UE (not per carrier/layer) whether new RSRQ definition applies. Although not explicitly indicated in the LS we assume that if nothing is signalled UE shall use existing RSRQ definition in all RRC states
Proposal 1: UE shall use the legacy RSRQ definition if the UE does not receive indication to use new RSRQ definition

In [2] we showed that due to introduction of new RSRQ definition network needs to adapt to the new definition by changing corresponding mobility thresholds. This means that NW needs to provide different mobility thresholds depending on whether a UE supports or not the new RSRQ definition..

Observation 1: New RSRQ definition requires network to indicate new mobility thresholds to UEs supporting the new RSRQ in addition to being able to still retain old ones for UEs not supporting the new RSRQ.
Thus EUTRAN needs to be able to indicate use of new RSRQ definition in both IDLE and CONNECTED states. RRC_CONNECTED state handling should be quite straightforward as dedicated signalling is used and one can easily signal the use of new RSRQ definition only to those UEs that support the feature and modify the measurement event thresholds/offset per UE accordingly.

Unfortunately in RRC_IDLE it is not as simple as normally signalling is done via broadcast. Based on observation 1 one needs introduce new mobility thresholds due to new RSRQ definition and as there will be both UEs using old and new RSRQ definition it means that NW needs to provide different mobility parameters for different set of UEs. 
Additionally in LTE one needs take into account that there has been another RSRQ update in REL-11. For that a new capability rsrqMeasWideBand was introduced as well as new thresholds via defining new q-QualMinWB-r11 for EUTRA intra and inter-freququencies. So with the introduction of new RSRQ definition we could have 4 different type of UEs supporting different type of RSRQ measurements/reporting i.e.network needs to handle 4 different parameter sets:
1. For UE not supporting new RSRQ and not supporting wideband RSRQ (Exists currently)

2. For UE not supporting new RSRQ and supporting wideband RSRQ (Exists currently)

3. For UE supporting new RSRQ and not supporting wideband RSRQ

4. For UE supporting new RSRQ and supporting wideband RSRQ

So in order to support all new type UE combinations one would need to provide two new sets of mobility parameters (e.g. new q-QualMin type of parameters). 

Another possibility would be to state that the new RSRQ is not dependent on the wideband RSRQ, e.g. the thresholds are set assuming non-wideband RSRQ. However, this seems somewhat limited solution, even if it would save signalling of some parameters.
Proposal 2: RAN2 needs to introduce two new thresholds for intra and inter-frequency EUTRA measurements in states where mobility parameters are provided through broadcast signaling.
3
UE capability
As noted in the introduction, new RSRQ definition will change UE measurements results and NW needs to be able to know if UE supports the feature or not in order to set corresponding mobility parameters correctly. Thus it seems to be natural that RAN2 needs to introduce corresponding capability signalling – This could be via e.g. REL-12 release indication or separate new capability.
Proposal 3: Introduce new UE capability indicating whether UE supports new RSRQ definition.
However, this still does not mitigate the broadcast signalling for UEs in RRC_IDLE mode: Since some UEs will support the feature and some not, there network may have to always always broadcast the thresholds for the legacy RSRQ as well as for the new RSRQ, increasing the SIB overhead.
Observation 2: Supporting new RSRQ in RRC_IDLE will increase the SIB overhead.
4
Conclusion
In this paper we discussed possible impacts of introduction of new RSRQ definition into RAN2. This lead us to following proposals and observations:
Proposal 1: UE shall use the legacy RSRQ definition if the UE does not receive indication to use new RSRQ definition

Observation 1: New RSRQ definition requires network to indicate new mobility thresholds to UEs supporting the new RSRQ in addition to being able to still retain old ones for UEs not supporting the new RSRQ.
Proposal 2: RAN2 needs to introduce two new thresholds for intra and inter-frequency EUTRA measurements in states where mobility parameters are provided through broadcast signaling.
Proposal 3: Introduce new UE capability indicating whether UE supports new RSRQ definition.

Observation 2: Supporting new RSRQ in RRC_IDLE will increase the SIB overhead.
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