3GPP TSG-RAN WG4 Meeting #70bis                      R4-141855
San Jose Del Cabo, Mexico, 31 Mar - 4 Apr, 2014

Source: 
CMCC
Title: 
Discussion on RSRP/RSRQ measurement accuracy requirements
Agenda Item:
4.2.3
Document for:
Discussion
1. Introduction
In RAN4#70 meeting, we had a contribution on RSRP measurement accuracy requirements and proposed to reconsider the existing RSRP accuracy requirements based on network demand and UE’s implementation capability [1]. 
In this contribution, further analysis and discussion are provided on the existing RSRP/RSRQ measurement performance requirements. 

2. RSRP/RSRQ accuracy impacts on LTE-A features
In this section, we analyze the possible impact of RSRP/RSRQ accuracy on some enhanced LTE-A features.
According to 36.133, the existing minimum requirements of RSRP/RSRQ accuracy are summarized in Table 1.
Table 1: RSRP/RSRQ accuracy requirements

	RSRP/RSRQ requirements
	Accuracy
(normal condition)
	Accuracy 
(extreme condition)
	Parameter

	Intra-frequency absolute RSRP 
	+/-6dB
	+/-9dB
	Es/Iot ≥ -6 dB

	Intra-frequency relative RSRP 
	+/-2dB
	+/-3dB
	Es/Iot ≥ -3 dB

	Inter-frequency absolute RSRP 
	+/-6dB
	+/-9dB
	Es/Iot ≥ -6 dB

	Inter-frequency relative RSRP 
	+/-6dB
	+/-6dB
	Es/Iot ≥ -6 dB

	Intra-frequency absolute RSRQ 
	+/-2.5dB
	+/-4dB
	Es/Iot ≥ -3 dB

	Inter-frequency absolute RSRQ 
	+/-2.5dB
	+/-4dB
	Es/Iot ≥ -3 dB

	Inter-frequency relative RSRQ 
	+/-3dB
	+/-4dB
	Es/Iot ≥ -3 dB


In [1], we analyze the RSRP impacts based on our Rel-8/9 LTE network. It is observed that with the existing absolute RSRP accuracy requirements (+/-6dB), the LTE coverage recognized by different UEs might have a significant difference. The difference will lead to various problems to network, such as RLF and frequent inter-RAT handovers.
However, RSRP/RSRQ measurement performance will also have significant impacts on the application and introduction of some enhanced techniques from Rel-10 onwards, such as eICIC/FeICIC, WLAN/LTE interworking, small cell enhancement and so on.
· eICIC/ FeICIC
eICIC/FeICIC is an important enhanced technique for HetNet and used to handle the interference in HetNet scenario. In conjunction with CRE, UEs are allowed to access to pico cell by adding a bias value to pico received power in order to improve system capacity, coverage at cell edge and user experience. So the eICIC/FeICIC performance largely depends on CRE.
Figure 1 is a HetNet macro-pico scenario of eICIC. The yellow area is the pico coverage and the green area is the CRE region of pico cell. Since eICIC supports a maximum 6dB bias value, the relative RSRP between marco and pico in the CRE region should be larger than 0dB and smaller than 6dB (0dB<macro RSRP- pico RSRP<6dB). Thus, the actual CRE region depends on the measured relative RSRP value between macro and pico.
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Figure 1: HetNet macro-pico scenario of eICIC
According to 36.133, the existing requirements of inter-frequency relative RSRP is +/-6dB. It means that the measured relative RSRP between macro and pico may have a maximum +6dB or -6dB measurement error. 

Assume that the measured relative RSRP between macro and pico (macro RSRP- pico RSRP) of UE-A has a +6dB offset. The gray area in Figure 2 is the CRE region recognized by UE-A and the green area is the original CRE region. It is observed that the pico received power and pico CRE region are all underestimated, which violate the purpose of CRE and may lead to throughput loss.
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Figure 2: HetNet macro-pico scenario of eICIC
Assume that the measured relative RSRP between macro and pico (macro RSRP- pico RSRP) of UE-B has a -6dB offset. The gray area in Figure 3 is the CRE region recognized by UE-B and the green area is the original CRE region. It is observed that the pico received power and pico CRE region are all overestimated, which may lead to lose connection at pico cell edge.
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Figure 3: HetNet macro-pico scenario of eICIC

Based on the above analysis, it is obvious that inter-frequency relative RSRP accuracy will largely impact the performance of eICIC. Since FeICIC supports a larger CRE bias (9dB) than eICIC, the performance loss caused by the measurement error might be more serious. Therefore, measurement performance will impact the application effect of eICIC/FeICIC.
· WLAN/LTE interworking

In the last meeting in Prague, RAN2 have started the work on Rel-12 WLAN/3GPP radio interworking WI and made an agreement on using LTE RSRP/RSRQ as one of the metrics to evaluate whether to use WLAN or LTE [2]. The offloading rules and other metrics are still under discussion.
RSRP/RSRQ, as the metrics for offloading, will impact the offloading judgment between WLAN and LTE. So RSRP/RSRQ mesurement performance may have significant impact on the system performance and application effect of WLAN/3GPP radio interworking.
· Small cell enhancement

In the Rel-12 WI of small cell enhancements, the candidate signals for RSRP/RSRQ measurement were discussed in RAN1. And it is agreed that the signal should be able to achieve comparable measurement performance to legacy CRS-based RSRP for all detectable small cells in RAN1#76 meeting. Thus, the existing measurement requirements will impact the introduction and design of new measurement signal for small cell enhancements.
According to the agreed WID, small cell on/off and discovery procedure/signals are needed for small cell enhancement [4]. The main purposes of small cell on/off are to save power and reduce interference to other cells. Discovery procedure/signals are used for cells that are off in order to detect the existence of a small cell and complete measurement procedures. To some extent, RSRP/RSRQ measurement performance will decide whether to turn on a small cell or not. If measured RSRP is better than the ideal value, the neighboring small cell might be truned on more often and violates the purpose of small cell on/off. 
Therefore, it is observed that the RSRP/RSRQ measurement performance will impact the introductio and performance of small cell on/off procedure and will have potentail impact on the application of small cell in future. 
Based on the above analysis, it is observed that:
Observation 1: RSRP/RSRQ measurement performance have significant impats on the application and introduction of some enhanced techniques from Rel-10 onwards, such as eICIC/FeICIC, WLAN/LTE interworking and small cell enhancement.

3. Practical RSRP/RSRQ measurement performance
In order to further investigate the RSRP/RSRQ accuracy issue, we did some tests in lab for intra-frequency absolute RSRP accuracy based on three different mainstream chipsets. The tests are conducted according to the test cases in TS 36.133 section A.9.1 and A.9.2. Test results are presented in Figure1. 
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Figure1: RSRP/RSRQ test results

According to the test results, the UEs’ practical measurement performance is much better than the existing requirements, especially for RSRP measurement. It proves that there is some room for improvement in the existing RSRP/RSRQ measurement requirements. 
Observation 2: There is a mismatch between UEs’ practical measurement performance and the existing RSRP/RSRQ accuracy requirements.
The existing RSRP/RSRQ accuracy requirements can not reflect the UEs’ practical capability and will impact the introduction/application of enhanced techniques from Rel-10 onwards. Therefore, we propose that:
Proposal: Reconsider the existing RSRP/RSRQ measurement performance based on UEs’ practical measurement capability and network demand from Rel-10 onwards.
4. Conclusion
In this contribution, further analysis and discussion are provided on the existing RSRP/RSRQ measurement performance requirements. Several observations and proposals are provided as follows:
Observation 1: RSRP/RSRQ measurement performance have significant impats on the application and introduction of some enhanced techniques from Rel-10 onwards, such as eICIC/FeICIC, WLAN/LTE interworking and small cell enhancement.

Observation 2: There is a mismatch between UEs’ practical measurement performance and the existing RSRP/RSRQ measurement performance.
Proposal: Reconsider the existing RSRP/RSRQ measurement performance based on UEs’ practical measurement capability and network demand from Rel-10 onwards.
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