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1  Introduction

RAN4 has received a response LS from GERAN1 in [1]. This is in response to the earlier RAN4 LS set to GERAN2 on wideband RSRQ measurement in [2]. 
According to the GERAN1 LS in [1] the GERAN CRs to introduce WB-RSRQ in GERAN specifications have not yet been approved. In anticipation GERAN1 has asked RAN4 to clarify the GERAN related scenarios for WB-RSRQ. More specifically the action to RAN4 is [1]:

TSG GERAN1 kindly asks RAN4 to take the above information into account and requests RAN4 to provide further details on the GERAN scenarios RAN4 considered when evaluating WB-RSRQ measurements

In this paper we describe deployment scenarios in which UE served by a GERAN cell could be configured to report WB-RSRQ on target LTE measured cell. 
2 Summary of WB-RSRQ scenarios
The discussion to introduce WB-RSRQ was initially triggered by the contribution in [3]. In summary the following three main practical deployment scenarios were described in [3].
· Scenario#1: 10 MHz LTE measured cell overlaps with 2x5 MHz LTE neighbor cells in frequency.

· Scenario#2: 10 MHz LTE measured cell overlaps with a UTRA FDD and a 5 MHz LTE neighbor cells in frequency.

· Scenario#3: 10 MHz LTE measured cell overlaps with 2x UTRA FDD neighbor cells in frequency.

In each scenario all cells (measured and neighbor cells) operate in the same frequency band.
3 Scenarios of WB-RSRQ measurement from GERAN
The mobility between GERAN and LTE is a very important mobility scenario for operators having both GERAN and LTE. This is also one of the most common mobility scenarios since hitherto GERAN is the most widely deployed network. A multi-RAT UE capable UE supporting GERAN and LTE bands needs to support the mobility between these two RATs. 
3.1.1 GERAN-LTE mobility in scenario # 1

The scenario # 1 (i.e. in section 2) can be used by an operator for deploying heterogeneous cells in LTE with different bandwidths on the same LTE frequency band e.g. macro cell and pico cells using 10 MHz and 5 MHz channel bandwidths respectively on LTE band 7. Assume the same operator also has a GSM/GERAN network e.g. on GSM 900. Due to lack of interference in central 6 RBs the legacy RSRQ which is measured over 6 RBs will be overestimated. The measured RSRQ will therefore not reflect true interference which is distributed over low and upper parts of the 10 MHz BW of the measured cell. Therefore in such scenario a multi-RAT GERAN and LTE capable UE when served by the GERAN cell can be requested to perform RSRQ measurement on the 10 MHz cell(s) operating on band 7. In order to avoid overestimated RSRQ, the GERAN serving cell needs to request the UE to perform WB-RSRQ on such LTE 10 MHz cells.
It should be noted that this is analoguous to UTRA FDD serving cell requesting UE to measure WB-RSRQ on LTE 10 MHz cell i.e. inter-RAT UTRA FDD-LTE mobility. 
3.1.2 GERAN-LTE mobility in scenario # 2

Most of the LTE FDD and UTRA FDD bands are common e.g. band 1, band 2, band 3, band 4, ban 5, band 8 etc. This means LTE FDD and UTRA FDD can co-exist on the same band. The joint operation of LTE FDD and UTRA FDD may also occur on the same band durng migration scenario i.e. from UTRA FDD to LTE FDD. In addition on the same band operator may also deploy use different bandwidths for deploying heterogeneous network. 
Nevertheless similar to scenario # 1, the GERAN serving cell can request the UE operating on GERAN band to perform RSRQ measurement on LTE 10 MHz cell(s) by sending EARFCN of the carrier containing all 10 MHz cells with common center frequency. Cells with common center frequency are considered to be on the same carrier frequency. This means that in such scenario the measurement done on 10 MHz cells does not mean that the UE also has to measure on the overlapping 5 MHz LTE cells or on UTRA FDD cells. In other words UE can be requested to measure WB-RSRQ by GERAN even if the UE is not UTRA FDD capable. In order to avoid overestimated RSRQ (due to the overlapping with 5 MHz LTE and UTRA FDD neighboring cells) the UE has to perform WB-RSRQ on such 10 MHz LTE cells. 

Therefore mobility between GERAN to such LTE 10 MHz cells (overlapping with LTE and UTRA FDD cells) is simply the case of GERAN-LTE mobility. This is therefore also analoguous to UTRA FDD to LTE mobility for which WB-RSRQ is supported. 

3.1.3 GERAN-LTE mobility in scenario # 3

As stated in section 3.1.2 that LTE FDD and UTRA FDD can be deployed on the same frequency band, which is common to both RATs. In this case the LTE 10 MHz cell can overlap with 2xUTRA FDD neighbors in frequency. The UE which is GERAN/LTE capable and served by GERAN cell can be requested by the GERAN to measure RSRQ on LTE cell(s). Note that this is still GERAN-LTE mobility scenario i.e. measurements on UTRA cells is independent of the LTE measurements. Therefore the UE does not even have to be tri-RAT capable for measuring on such LTE cells. 
Therefore mobility between GERAN to such LTE 10 MHz cells (overlapping with UTRA FDD neigbor cells) is also simply the case of GERAN-LTE mobility. This is therefore also analoguous to UTRA FDD to LTE mobility for which WB-RSRQ is supported. 

4 Summary
In this paper we have discussed the GERAN scenarios for performing WB-RSRQ on LTE cells. 
This will occur in GERAN-LTE mobility scenario, which is an important case since GERAN is currently the most widely deployed nework. The GERAN serving cell will typically require the multi-RAT GERN/LTE capable UE to measure WB-RSRQ on LTE cell with 10 MHz or larger provided it overlaps with neighboring cells with small LTE BWs (i.e. 5 MHz) and/or UTRA FDD. 

· Proposal # 1: A multi-RAT UE supporting at least GERAN and LTE is recommended to perform WB-RSRQ on LTE cells when served by the GERAN cell according to the principles mentioned in the RAN4 approved LS to GERAN2 in [2].

· Proposal # 2: Send response LS to GERAN1 communicating the agreement according to proposal #1.

A draft LS response to GERAN1 is provided in [4].
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