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Discussions 
1 Received LS 
RAN4 is currently studying the impacts of restricted subframe(s) measurements on RSRP and RSRQ [1][2] measurements and its possible impact on performance requirements. Thus far, the working assumptions in RAN4 on RRM requirements are:

· restricted measurements are made only on the Almost Blank Subframes (ABS) signalled by the Aggressor eNB

· restricted measurements do not differentiate if UE is served by macro, pico or femto cells

Furthermore, as agreed in RAN4, intra-frequency RRM requirements are prioritized over inter-frequency requirements even though the latter is not excluded from the current performance requirements specifications.
In [3], RAN2 has noted that RSRQ measurements in non-victim neighbour cells (e.g. another macro cell) could result in optimistic RSRQ values due to reduced transmission on ABS giving a lower RSSI value. These inaccurate RSRQ measurements could lead to reduced handover to the measured cell for both intra and inter-frequency scenarios. 
The following potential solutions have been identified in the LS from RAN2 [3]: 

1. Proposed measurement restrictions as proposed by the three bullet items in [3]: measurements only in non-ABSs 
2. No changes to the current Rel-8/9 RSRQ measurements with the assumptions that RSRQ results from ABS and non-ABS would be averaged out by the UE implementation
In [4], RAN1 has asked RAN4 if changes to the RLM and RSRQ/RSRP definitions as defined in TS36.213 and TS36.214 respectively are needed. While the RAN2 LS applies to non-victim UE RSRQ measurements, RAN1 LS is applicable for all UEs RSRQ and RLM measurements based on received RRC signalling informing it of restricted subframes (i.e. ABS) measurements. As mentioned in the beginning of this section, RAN4 is currently proceeding with evaluating possible impact on the RSRP/RSRQ performance requirements with the current understanding that restricted measurements are made in ABSs.

In the rest of the contribution, Macro-Pico deployment is assumed where the Macro eNB is the aggressor eNB and the Pico eNB is the victim eNB.

2 Discussions 

In the context of RRM measurements, the UE performing the RRM measurements can be of the two:

· Case A: Macro UE in non-victim Macro eNB. The Macro eNB can be of same frequency (Intra-frequency measurements) or different frequency (Inter-frequency measurements) with the aggressor eNB. 
· Case B: Pico UE served by the victim Pico eNB. In this case, the current agreement is for RSRQ/RSRP to be made only at the aggressor eNB’s ABSs. Doing so ensure that the Pico UEs would be measuring an optimistic RSRQ to allow the Pico UE to be served by the victim Pico eNB during those ABSs.  
For case A in a Macro-Pico deployment, possible scenarios includes is when Macro UE is far and close to the victim Pico eNB as shown in Figure 1. Furthermore, recent clarifications in RAN1 and RAN3 on ABS do not preclude the transmission of unicast traffic, although it is assumed with reduced power and/or reduced activity. Hence, the MUE of the Macro eNB may be scheduled with ABS subframe in full power if it is located away from the (victim) Pico cell. Conversely, when the MUE is close to the Pico cell, reduced power can be used. 

[image: image1.emf]Measured freq CC2

(with eICIC)

MUE

Serving freq CC1

MUE

Pico

A

MUE

B

C

D

MUE

Cell1

Cell2


Figure 1: Non-victim Neighbouring Cell Measurements

Figure 1 shows MUEs served by Cell1 performing RRM measurements on its neighbour cell, Cell1. Cell1 is assumed to have deployed ABS ICIC and frequency of CC1 can be equal or different from frequency of CC2. Referring to Figure 1, if measurements at location A are performed on ABS subframes, RSRQ would be optimistic due to the smaller RSSI. In order to perform accurate measurement, measurements at A should be taken on non-ABS subframes. Measurements at B and D could be taken without the measurement resource restriction i.e. can be ABS or non-ABS subframes. On the other hand, measurements at point C should be taken on the ABS subframes for possible handover to the Pico cell. 
Measuring in ABS subframe at location A would lead to optimistic RSRQ. MUE would be handover to Cell2 prematurely. At B, both ABS and non-ABS can be used for aggressor eNB measurements

The non-ABS subframes measurements restriction is essentially measurements over normal subframes. With the working assumption of baseline Rel-8/9 receiver, the implication of reduced number of measurement opportunities on the RSRQ accuracy would need to be evaluated. However, given the current assumptions on TDM patterns of 1/8 and 2/10 for FDD and TDD, respectively, the impact on the accuracy is expected to be significantly less than measurements in ABS subframes.
Observations:

· The measurement restriction of the non-victim neighbouring should be different depending on the location of the UE, where the measurements are performed. Therefore, signalling to inform the UE of restricted measurement in ABS subframes, non-ABS subframes or no restricted subframes at all should be supported and allowed. 

· Measurements requirements for non-ABS would be needed for the scenario of non-victim cell restricted pattern measurements 

3 Conclusions

From the above discussions, we propose the following reply to RAN2 LS in [3]: 
1. From UE RRM restricted measurements perspective, no distinction can be made on whether the measured cell is victim or a non-victim neighbor cell. RAN4 is currently evaluating RRM requirements with restricted measurements in the ABS subframes of the neighboring cell. 
2. Impact on RRM requirements due to restricted measurements on non-ABS subframes can be considered in RAN4. It is expected that given the much higher density in non-ABS subframes compared to ABS subframes in the assumed TDM patterns in RAN4, the impact is expected to be lower compared to the case when measurements over ABS subframes is performed.
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