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1. Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The topic of RSRP tightening has been discussed for a few meeting cycles. In RAN4#71 meeting, a way forward on tightening absolute RSRP requirements is approved [1].
· For Rel-12 onwards
· Based on some companies’ observation, those companies consider that the existing absolute RSRP accuracy could be tightened.
· Encourage the interested companies to provide the RF margin next meeting.
In this contribution, we further discuss the RSRP accuracy impact on both UE and network side, and provide more test results based on different bands.
2. Impact on network
In [2], we discussed the RSRP accuracy impact on network side. According to the +/-6dB absolute RSRP requirement, the maximum difference of measured RSRP among UEs is up to 12dB. With such a large gap, different UEs will recognize different cell coverage. As illustrated in Figure 1, UE-A, which has negative offset of measured RSRP, will underestimate the LTE coverage and cause frequent inter-RAT handover. UE-B, which has positive offset of measured RSRP, will overestimate the coverage and might loose network connection at cell edge.
[image: ]     [image: ]
Figure 1: LTE coverage recognized by UE
For intra-frequency/inter-frequency handover, relative RSRP is usually used for handover. For inter-RAT handover and handovers between inter-frequencies with different priorities, absolute RSRP is used for handover. Thus, if different UEs have 12dB difference of measured RSRP, it is very difficult for operators to set up the handover thresholds and result in poor handover decisions.
In [3], we analysis the RSRP impact on some enhanced Rel-12 techniques, such as WLAN/LTE interworking, small cell enhancement and so on.
Regarding small cell enhancement, RAN1 is discussing the discovery and on/off procedure. Except for the mobility management, RSRP/RSRQ might also be used to make the small cell on/off decision. 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.
Regrding WLAN/3GPP radio inerworking, RAN2 made the agreement to use RSRP/RSRQ of LTE and RCPI/RSNI/BBS radio interfacel load/ avaliable DL and UL backhaul bandwidth of WLAN as the offloading metrics. 
In last meeting, a reply LS from IEEE on WLAN signal measurement for WLAN/3GPP radio interworking sent to 3GPP [4]. According to the LS, RCPI (received channel power indicator) is the metric for signal strength of WLAN, whose specified accuracy requirement is +/-5dB. However, RSRP accuracy requirement of LTE is +/-6dB, which is poorer than RCPI in WLAN. Poor measurement performance may lead to some risks of poor offloading decisions. Thus, RSRP measurement accuracy may impact the network performance of WLAN/3GPP radio interworking.
Observation 1: Poor RSRP measurement performance will cause some risks of wrong handover decisions and impact the network performance.
3. Impact on UE
Except for the network impacts, RSRP will also have impacts on the UE side. 
In network, event A2 is used to trigger the inter-frequency/inter-RAT measurement. Assume that UE has negative offset of measured RSRP (e.g. -6dB), it will trigger the measurement much easier and cause additional power consumption. Also, if the UE underestimates RSRP, it will increase UE’s transmit power and further cause power consumption problem. Thus, UE’s power headroom will be impacted and result in some throughput loss.
Power consumption is always the critical issue for UE. Thus, from UE point of view, optimizing RSRP accuracy requirement will also bring some benefits.
Observation 2:Poor RSRP measurement performance will cause additional power consumption for UE.
4. RSRP accuracy test results
In order to understand the real UE measurement capability, we test different UEs/chipsets based on different bands under normal condition. The tests are listed as follows based on 36.133:
· A9.1.1.1 FDD intra-band absolute RSRP, test 1/2/3
· A 9.1.2.1 TDD intra-band absolute RSRP, test 1/2/3
· A 9.1.3.1 FDD inter-band absolute RSRP, test 1/2
· A.9.1.4.1 FDD inter-band absolute RSRP, test 1/2
In total, we test 5 different chipsets. Table 1 shows the information UEs that we test. The green background represents the supported bands of each UE, and “Y” represents the bands that we test.
Table 3: The information of UEs
	Chipset
	FDD
	TDD

	
	Band1
	Band3
	Band7
	Band17
	Band38
	Band39
	Band40
	Band41

	Chipset-A
	　
	Y
	Y
	　
	Y
	Y
	Y
	　

	Chipset -B
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Chipset-C
	Y
	Y
	Y
	　
	Y
	Y
	Y
	Y

	Chipset-D
	　
	　
	　
	　
	Y
	Y
	Y
	　

	Chipset-E
	　
	　
	　
	　
	Y
	Y
	Y
	　



Table 1 and Table 2 show the absolute RSRP measurement performance for intra-band and inter-band respectively. Different background color represents different UEs, and the highlighted numbers represent the cases that |Reported RSRP-ideal RSRP|>3dB
Based on the results, it could be observed that:
Observation 3: The practical absolute RSRP measurement accuracy of different chipsets is all within +/-3.5dB.
Observation 4: For the same chipset, there is no significant difference of absolute RSRP accuracy between FDD and TDD bands
The results testify that most UEs could achieve much better measurement performance than the existing requirements. Also, based on the analysis in section 2 and 3, even if the UE can just meet 3GPP requirements, the poor measurement performance will still result in various problems for network and UE. Thus, we propose that:
Proposal 1: The absolute intra/inter-frequency RSRP measurement requirements under normal condition have some room to be tightened.
Proposal 2: Tighten the existing absolute RSRP measurement requirements down to +/-3.5dB.
Table 2: Intra-band absolute RSRP measurement performance for different chipsets
	Intra-band absolute RSRP
	Band
	Test 1
	Test 2
	Test 3

	
	
	Reported RSRP-ideal RSRP (dB)
	Reported RSRP-ideal RSRP (dB)
	Reported RSRP-ideal RSRP (dB)

	Chipset A
	B3
	-1.8
	-0.8
	-2.01

	
	B7
	0.4
	0.4
	0.8

	
	B38
	-1.4
	-1.8
	-1.4

	
	B39
	-0.6
	0.9
	0.018

	
	B40
	0.03
	-0.2
	-0.1

	Chipset B
	B1
	2
	2
	2.2

	
	B3
	0.9
	1
	0.4

	
	B7
	-1.5
	-1.8
	-2.3

	
	B17
	2
	3
	1.2

	
	B38
	1
	1
	1.1

	
	B39
	2.8
	2
	2.3

	
	B40
	0.3
	0.5
	0.4

	
	B41
	3
	2.9
	2.4

	Chipset C
	B1
	0.3
	0.9
	1.2

	
	B3
	0.3
	0.1
	-0.1

	
	B7
	-0.6
	0
	0.2

	
	B38
	-1.4
	-1.7
	-1.8

	
	B39
	0.7
	0.03
	0.2

	
	B40
	-0.9
	-0.6
	-0.77

	
	B41
	1.2
	1.5
	1.23

	Chipset D
	B38
	-1.5
	-1.9
	-1.77

	
	B39
	-0.7
	0.97
	-3.3

	
	B40
	-1.7
	-0.9
	-1

	Chipset E
	B38
	0.8
	0.9
	0.4

	
	B39
	0
	0.1
	2.4

	
	B40
	-1.3
	-0.6
	-1.1



Table 3: Inter-band absolute RSRP measurement performance for different chipsets
	Inter-band absolute RSRP
	Band
	Test 1
	Test 2

	
	
	Reported RSRP-ideal RSRP (dB)
	Reported RSRP-ideal RSRP (dB)

	Chipset A
	B3
	-0.3
	0.3

	
	B7
	-0.9
	-0.1

	
	B38
	-0.78
	-0.74

	
	B39
	-0.75
	-1.1

	
	B40
	-0.99
	-1.13

	Chipset B
	B1
	0.2
	0.8

	
	B3
	1.3
	2.6

	
	B7
	0.25
	1

	
	B17
	0.25
	1.2

	
	B38
	1.3
	3.1

	
	B39
	0.3
	1.7

	
	B40
	1.5
	3.1

	
	B41
	3
	2.9

	Chipset C
	B1
	-1.75
	-0.9

	
	B3
	0.25
	0.7

	
	B7
	-1.8
	-1.1

	
	B38
	-0.75
	-0.77

	
	B39
	0.008
	3.1

	
	B40
	-1.2
	-0.3

	
	B41
	0.22
	1

	Chipset D
	B38
	-0.4
	0.3

	
	B39
	-0.8
	-0.4

	
	B40
	0.2
	0.7

	Chipset E
	B38
	-1.9
	-0.1

	
	B39
	-1.3
	-0.1

	
	B40
	-0.5
	0.7



5. Conclusion
In this contribution, we further discuss the RSRP accuracy impact on both UE and network side, and provide more test results based on different bands. According to the analysis and test results, several observations and proposals are provided as follows:
Observation 1: Poor RSRP measurement performance will cause some risks of wrong handover decisions and impact the network performance.
Observation 2:Poor RSRP measurement performance will cause additional power consumption for UE.
Observation 3: The practical absolute RSRP measurement accuracy of different chipsets is all within +/-3.5dB.
[bookmark: _GoBack]Observation 4: For the same chipset, there is no significant difference of absolute RSRP accuracy between FDD and TDD bands
Proposal 1: The absolute intra/inter-frequency RSRP measurement requirements under normal condition have some room to be tightened.
Proposal 2: Tighten the existing absolute RSRP measurement requirements down to +/-3.5dB.
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