
3GPP TSG RAN WG4 meeting# 57AH
R4-110793
Taipei, 21st - 25th February 2011
Source:
CATT
Title:
Consideration on RSRP/RSRQ definition
Agenda Item:
6.13.1
Document for:
Discussion
1. Introduction
RAN4 received a LS [1] in which RAN4 was requested to consider the RLM/RSRP/RSRQ definition issue for EICIC. This document will discuss the RSRP/RSRQ definition in HetNet deployment based on our evaluation results. 
2. Discussion
2.1. Background
In RAN1#63bis meeting, RAN1 discussed the RLM/RSRQ definition issue. Two alternative solutions were given as following on how to handle RSRQ/RLM measurement in HetNet deployment. 
(1) Modify RAN1 definitions of RLM (TS 36.213) and RSRQ (TS 36.214), with corresponding performance requirements being specified in RAN4 (see examples of the possible changes to the measurement definitions of RLM and RSRQ in Annex), or
(2) Modified performance requirements in RAN4 are sufficient without needing to change the measurement definitions.
In the LS [1], RAN4 was asked to confirm whether solution (2) is sufficient or whether RAN1 should proceed with solution (1). Also it was noted that RAN1 also have no conclusion on the need to update RSRP measurement definition which also needs feedback from RAN4.
2.2. RSRP definition
In eICIC scenarios with time domain solutions, the victim cell will suffer time varying interferences from the aggressor. In the simulations, CRS non-colliding case is considered and LS channel estimator is used. Channel estimation in almost blank subframe and normal subframe are performed separately. Then the performance is averaged across all subframes to see the impact on RSRP measurement accuracy. CDF results considering 100% ABS, 50% ABS and 0%ABS are shown as following in figure 1~4. Simulation assumptions are the same as [3][4], measuring cell CRS SNR is -6dB..
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Figure 1 Simulation results for RSRP, AWGN, SNR=5dB
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Figure 2 Simulation results for RSRP, AWGN, SNR=10dB
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Figure 3 Simulation results for RSRP, ETU70, SNR=5dB
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Figure 4 Simulation results for RSRP, ETU70, SNR=10dB
As can be seen from the results, RSRP measurement accuracy varies with the ABS duty cycle variation. RSRP. The RSRP measurement accuracy requirements in [5] cannot be satisfied if we average the measurement samples across all the subframes.  There were already discussions in last RAN4 meeting to keep the current RSRP accuracy requirement as it was introduced in Rel-8 and have been widely used in network planning. So we propose that the RSRP definition should also be restricted to the ABS subframe and RAN1 definition should be updated.

Proposal1: If restricted subframes for RRM measurement are indicated by higher-layer signalling, RSRP measurement shall be done only in the indicated subframes.
2.3. RSRQ definition
For RSRQ measurement, we think similar problem as RSRP exists if we averaging the measurement across all the subframes. Most of the case suggested in [3] can fulfill the measurement requirements if we do measurements in the restricted subframes according to our simulation results in[4]. Another related problem for RSRQ is the use case for RSRQ. The network will do load balance based on RSRQ, where RSSI in the dominator play the key role. In HetNet deployment with TDM solution, RSSI, the total received power in measurement bandwidth, will be quite different in ABS subframe and normal subframe. If RSRQ measurement is done without limitation by the ABS pattern, the measurement results may be averaged across all subframes including normal and ABS subframe which does not reflect the real situation and may lead to inappropriate handover [7]. So we have the following proposal:
Proposal2: If restricted subframes for restricted RRM measurement are indicated by higher-layer signaling, RSRQ measurement shall be done only in the indicated subframes.
As for the two alternatives in RAN1 LS, our understanding is that RAN4 can only define the performance as well as the side condition. But how to measure and average the results is UE behavior which is out of RAN4 control. So if RAN1 does not update the definition for RSRP/RSRQ, it will remain as an implementation issue which may bring the above discussed problem.  So we would propose that RAN1 updates the definition for RSRP/RSRQ in its specification (solution (1) in RAN1 LS).

Proposal 3: It is proposed that RAN1 update RLM and RSRP/Q in RAN1 specifications.
3. Conclusion
In this contribution, we give RSRP/RSRQ measurements results and discussed the RSRP/RSRQ definition issue in relation to RAN1 LS [1]. Finally, we have the following three proposals:
Proposal1: “If restricted subframes for RRM measurement are indicated by higher-layer signalling, RSRP measurement shall be done only in the indicated subframes. ”
Proposal2: “If restricted subframes for RRM measurement is indicated by higher-layer signaling, RSRQ shall be done only in the indicated subframes.”
Proposal 3: It is proposed that RAN1 update RLM and RSRP/Q in RAN1 specifications.
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