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1 Introduction
During RAN4#72bis, it was agreed [1] to enhance intrafrequency and interfrequency RSRP absolute measurement accuracy minimum requirements without time domain restriction from ±6dB to ±4.5dB as a part of TEI12. In RAN4#73, we proposed [2] that interfrequency relative accuracy and eICIC/feICIC measurement accuracy should also be improved since we expect that if RF components are better characterised and calibrated than was assumed in the work for release 8, it should also give better performance for these requirements.
During the discussion a number of companies expressed concern that the baseband measurement accuracy may be somewhat worse in these scenarios, and as such there may be less scope and margin for improving the overall accuracy, which is the aspect which is ultimately specified by RAN4. For example, if baseband absolute accuracy in a release 8 scenario is ±1.5dB and is ±2dB in a release 10/release 11 scenario such as feICIC, there might be difficulty in meeting the overall ±4.5dB accuracy requirement for the later scenario.

In this contribution we provide analysis based on earlier simulation results in RAN4.

2 Discussion

In [2], we made the following proposals

	Proposal 1 : The ±6dB requirement in 36.133 table 9.1.2.3-1: RSRP Intra frequency absolute accuracy under time domain measurement resource restriction is updated to ±4.5dB

Proposal 2 : The ±6dB requirement in 36.133 table 9.1.2.5-1: RSRP Intra frequency absolute accuracy under time domain measurement resource restriction with CRS assistance information is updated to ±4.5dB

Proposal 3 : The ±6dB requirement in 36.133 table 9.1.3.1-1: RSRP Inter frequency absolute accuracy is updated to ±4.5dB


The meeting report summarises the discussion which took place

	Intel: we observed performance degradation of measurement accuracy in the feICIC simulations.


CMCC: legacy requirements were used for feICIC. Is the proposal to run new simulations.


Intel: we reused legacy in feICIC due to existing margin. Additional bias was observed. eICIC hasn’t been checked.


LG: feICIC side condition is different. 


CMCC: any proposal to improve? 


E///: the RF tightening is expected to improve accuracy for all measurements. It seems that eICIC and feICIC baseband and RF inaccuracy was assumed to be different from legacy.


E///: need to understand how overall improvement could be specified.

CMCC: support the proposal.

Intel: inter-freq measurement is different. Original inter-freq and intra-freq measurement margin was different. 


E///: using gap or not doesn’t impact RF margin.




Intrafrequency Measurements with no time domain restriction
This has been studied most recently for work on high Doppler RRM measurement accuracy, for which baseline AWGN results were also provide. In [3], a summary of RSRP results was provided, and the following absolute accuracy for RSRP is extracted from simulations

	
	Ericsson
	CATT
	Intel
	Huawei
	ZTE
	LG
	Samsung

	
	R4-146218[1]
	R4-144279[2] 
	R4-143031[3]
	R4-144501[4]
	R4-144428[5]
	R4-145799[6]
	R4-146077[7]

	AWGN
	2.31
	1.5
	3
	N/A
	2.15
	0.57
	2.1


Based on the results, it could be concluded that in an AWGN scenario, the average baseband accuracy is approximately ±1.93dB
Measurements for eICIC
Simulation assumptions for studying eICIC measurement accuracy were agreed in RAN4#57AH [5], which along with TDM patterns for measurement restriction in [6] allowed simulations to be performed.  Both MBSFN ABS and non MBSFN ABS scenarios were studied. The majority of results were presented in RAN4#58. Two options were simulated for both MBSFN and non MBSFN ABS, option 1 with measuring cell SNR=0dB and option 2 with measuring cell SNR=-6dB. In both cases interfering cell SNR of 5dB to 10dB was studied. 

Considering the requirements, our understanding is that the likely case which most impacts baseband measurement accuracy is when MBSFN-ABS is used. Requirements for this case are specified with colliding CRS, so in this case the first CRS symbol in the measurement subframe will be subject to significant interference due to the CRS collision from the interferer. Hence, the UE may only have 3 OFDM symbols with sufficient SNR, rather than 4 OFDM symbols available for RSRP measurement in a given subframe snapshot. This will degrade accuracy compared with non eICIC operation. On the other hand, the requirement applies in Ês/Iot≥-4dB rather than Ês/Iot≥-6dB which was simulated, and is the side condition for non eICIC intrafrequency RSRP measurement accuracy. Since the serving cell SNR condition is significantly relaxed, this is expected to compensate for the missing OFDM symbol.
Since the earlier results such as those in [3] do not map directly to scenarios where requirements were defined, it seems difficult to extract an exact margin from previous simulation results.  Nevertheless, our understanding is that no significant concern that the eICIC requirements were fundamentally harder to meet than the release 8 requirements was raised at the time that eICIC was specified. Hence our view is that the eICIC absolute RSRP accuracy should be technically feasible for improvement in the same way as the non eICIC requirement when improved RF margins are considered.
Proposal 1 : eICIC intrafrequency absolute RSRP accuracy requirement in normal conditions is changed to ±4.5dB 
Measurements for feICIC
A simulation campaign was performed in 2012, according to assumptions in [5]. The majority of results for the scenario were presented in RAN4#65. While there appears to be no summary excel sheet, we attempt to summarize some results in table 3 below

	Contribution
	5th percentile
	95th percentile

	R4-126667, Ericsson, ST-Ericsson (baseline feICIC scenario)
	-0.6
	1.4

	R4-126260, Huawei
	0.78
	2.11

	R4-126249, Intel (TDD results)
	-0.6
	1.34

	R4-126344, LG Electronics
	-0.75 
	2.12 

	R4-126132, Qualcomm
	-1.4
	3.3


Based on the results, it could be concluded that in an AWGN feICIC scenario, the average baseband accuracy is ±2.05dB. Since this is very comparable to the baseband accuracy seen with no time domain restriction (±1.93dB) we think it would be technically feasible for UEs to meet the ±4.5dB requirement
Proposal 2 : feICIC intrafrequency absolute RSRP accuracy requirement in normal conditions is changed to ±4.5dB
Interfrequency measurements

Interfrequency measurement absolute accuracy has been agreed to be tightened in [1]. We would emphasize that our proposal is to address RSRP interfrequency relative accuracy. RAN4 simulations of measurement accuracy are generic in that they do not cover specific implementation aspects of measuring in gaps.
Previously, in release 8, interfrequency relative RSRP accuracy and interfrequency absolute accuracy are specified to be the same (±6dB in normal conditions). This is because relative accuracies of measurements on different frequencies are subject to different uncertainties in UE knowledge of RF gain settings, and unlike the intra-frequency case, there is not assumed to be any cancellation of common mode errors when measurements of two cells on different frequencies are compared.

Clearly, we expect that RF gain is better calibrated in release 12 UEs meeting the requirements in [1] to achieve the necessary ±4.5dB absolute accuracy than has been assumed for release 8. It should be noted that similarly to eICIC, the Es/Iot side condition for interfrequency measurement is relaxed (-4dB) compared with the side condition for intrafrequency. It should also be emphasised that the discussion is about relative accuracy, as the absolute accuracy tightening for interfrequency (including using measurement gaps) has alrady been agreed. Therefore it should also be feasible to improve interfrequency relative accuracy by a corresponding amount.
Proposal 3 : feICIC interfrequency relative RSRP accuracy requirement in normal conditions is changed to ±4.5dB
3 Conclusions

In this contribution we provide further analysis on the feasibility of improved absolute RSRP accuracy in eICIC and feICIC requirements and also improving the interfrequency relative accuracy requirement.
Based on the analysis we think that a ±4.5dB requirement is technically feasible for all requirements, and propose

Proposal 1 : eICIC intrafrequency absolute RSRP accuracy requirement in normal conditions is changed to ±4.5dB 
Proposal 2 : feICIC intrafrequency absolute RSRP accuracy requirement in normal conditions is changed to ±4.5dB
Proposal 3 : feICIC interfrequency relative RSRP accuracy requirement in normal conditions is changed to ±4.5dB
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