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1. Introduction

GERAN has been sent liaison statements by RAN2[2] and RAN4[3], which were discussed by GERAN and triggered a followup reply LS[1], which has one action for RAN4. The reply from GERAN is reproduced for reference
	1. Overall Description:

TSG GERAN1 would like to thank RAN4 and RAN2 for their liaison statements on Wideband RSRQ measurements. TSG GERAN1 would like to point out that discussion took place in GERAN1 (mobility algorithms) and GERAN2 (associated signalling support). CRs were submitted but could not be approved, pending further discussion in TSG GERAN1 and further feedback from TSG RAN4.

TSG GERAN1 understands RAN4 has concluded on the need for the measurements for mobility between UTRAN and E-UTRAN. TSG GERAN1 understands RAN4 concluded TSG GERAN should include support for WB RSRQ measurements. However, TSG GERAN1 would like RAN4 to describe the GERAN/UTRAN/E-UTRAN deployment scenarios that were considered in RAN4.

2. Actions
To RAN4: 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 .



2. Discussion

The action for RAN4 is to provide further details on the GERAN scenarios RAN4 considered when evaluating WB-RSRQ measurements. The main operator scenarios which have been discussed by RAN4 can be seen from[4] and are shown in figures 1-3 
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Figure 1 Serving: E-UTRAN 10 MHz, Neighbours: E-UTRAN 5 MHz and E-UTRAN 5 MHz
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Figure 2 Serving: E-UTRAN 10 MHz, Neighbours: E-UTRAN 5 MHz and UTRAN 5 MHz
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Figure 3:  Serving: E-UTRAN 10 MHz, Neighbours: UTRAN 5 MHz

Based on these scenarios, a system simulation campaign was performed according to agreed assumptions[5], where the scenarios were somewhat generalised to include additionally a 20MHz LTE hotspot with 10+10MHz LTE interference. InterRAT aspects were not investigated explicitly in system simulations to avoid the need to perform simulation of multiple RATs, but anyway the main characteristic of the interference not being as strong on the central RBs of the wide bandwidth cell is the same whether or not the interfering cell is UTRA or E-UTRA.

Topology

The network topology is shown in figure 1. A central site shown in green operates at 10MHz or 20MHz system BW, surrounding sites are 5MHz or 10MHz cells respectively. UEs are free to move around the green and white cells in the 1st and 2nd tiers; the 3rd tier is provided for interference generation only.
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Figure 4 : Topology of network for study

· Network layout and ISD : 19 LTE sites with 3 cells/site, ISD = 500 ms
· The center site cells are utilizing (10,20) MHz BW, all the cells in the surrounding sites are using 5+5 MHz BW for the 10MHz centre site, or 10+10 MHz BW for the 20MHz centre site in the same frequency range. Exact details of the frequency arrangement are as follows:
· 5+5MHz cells transmit 25 RB centred at (fc-2.5) MHz and 25 RB centred at (fc+2.5)MHz, where fc is the carrier frequency of the 10MHz cell so that the signal gap between the 5+5 MHz cells is 0.5 MHz.
· 10+10MHz cells transmit 50 RB centred at (fc-5) MHz and 50 RB centred at (fc+5)MHz, where fc is the carrier frequency of the 20MHz cell so that the signal gap between the 10+10 MHz cells is 1 MHz.
· The eNB transmitted power in the 0.5 or 1 MHz gap can be assumed to be zero. More realistic modelling is optional
· Handovers: Both inbound and outbound handover from the 10MHz hotspot should be triggered.

· Cell loading: All cells are fully loaded (i.e. 100% PRB load)

· Option 1: Low loaded situation: 10% cell load

· Option 2: Medium load situation: 50% cell load

· Traffic model: Full buffer, CBR finite buffer with 128 kbps source rate
Extension to GERAN
The potential for impact to GERAN was not much discussed during the RAN4 simulation phase, and the discussion about GERAN specifications first came up when the details of WB-RSRQ had already been finalised for UTRA/E-UTRA. Considering the further information requested by GERAN, we think that the scenarios shown in figure 1-3 can be relatively easily extended by the introduction of an additional GERAN coverage layer (which may or may not be ubiquitous), but at any rate the UE is camped on a GERAN cell and measuring a wider bandwidth LTE cell with either UTRA or E-UTRA narrower bandwidth interferers as depicted in figures 1-3. Figures 1-3 may be generalised into a single figure and description:

Figure 4 : Generalised scenario for WB-RSRQ measurement where the UE is camped on a GERAN cell
· The target cell to be measured is either a 10MHz E-UTRA cell or 20MHz E-UTRA cell. Note that RAN4 only defined WB-RSRQ when the target cell allowed measurement BW is at least 50RBs

· Interferer 1 is one of

·  A 10MHz E-UTRA cell (if the target cell to be measured has 20MHz system BW)

· A 5MHz E-UTRA cell or a 5MHz WCDMA cell (if the target cell to be measured has 10MHz system BW)

· Interferer 2 is one of

·  A 10MHz E-UTRA cell (if the target cell to be measured has 20MHz system BW)

· A 5MHz E-UTRA cell or a 5MHz WCDMA cell (if the target cell to be measured has 10MHz system BW)

· For any of these cases, the interference in a central part of the bandwidth is less than the interference over the full bandwidth. Hence, a UE that uses the central 6RB for RSRQ measurement will measure a higher RSRQ than a UE that uses the full bandwidth.
· The difference between NB-RSRQ and WB-RSRQ depends on the size of the interference gap (either 0.5MHz or 1MHz in RAN4 scenarios) and the relative strength of the interferers to the target cell. 

3. Draft response to GERAN

	1. Overall Description:

RAN4 thanks GERAN for their reply liaison statement requesting further details of the GERAN scenarios which RAN4 considered when evaluating WB-RSRQ measurements. A generalised figure showing the interRAT scenario is shown in figure 1. The UE is camped on a GERAN cell and has been configured to measure an E-UTRA target cell. The operator has also deployed some narrower bandwidth UTRA or E-UTRA cells in the surrounding area, such that they interfere with the target cell.
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Figure 1 : Scenario for GERAN measurement of WB-RSRQ
Regarding the target cell and interferers:
· The target cell to be measured is either a 10MHz E-UTRA cell or 20MHz E-UTRA cell. Note that RAN4 only defined WB-RSRQ when the target cell allowed measurement BW is at least 50RBs

· Interferer 1 is one of

·  A 10MHz E-UTRA cell (if the target cell to be measured has 20MHz system BW)

· A 5MHz E-UTRA cell or a 5MHz WCDMA cell (if the target cell to be measured has 10MHz system BW)

· Interferer 2 is one of

·  A 10MHz E-UTRA cell (if the target cell to be measured has 20MHz system BW)

· A 5MHz E-UTRA cell or a 5MHz WCDMA cell (if the target cell to be measured has 10MHz system BW)

· For any of these cases, the interference in a central part of the bandwidth is less than the interference over the full bandwidth. Hence, a UE that uses the central 6RB for RSRQ measurement will measure a higher RSRQ than a UE that uses the full bandwidth.

· The difference between NB-RSRQ and WB-RSRQ depends on the size of the interference gap (either 0.5MHz or 1MHz in RAN4 scenarios) and the relative strength of the interferers to the target cell. 

2. Actions
RAN4 provides the additional information in response to GP-130265. No additional actions are requested by RAN4.


4. Conclusions

This contribution discusses details on the GERAN scenarios RAN4 which considered when evaluating WB-RSRQ measurements, as requested by GERAN in [1]. Based on the discussion, a draft reply to GERAN describing the scenarios is provided.
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