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1 Introduction
Tightening of RSRP absolute accuracy and RSRP inter-frequency relative accuracy has been agreed for TEI12. Since work and CRs for small cell enhancements and DRS based RSRP and CSI-RSRP was performed in parallel to work on RSRP tightening, the RF margins assumed for DRS based RSRP were those from release 8; in this contribution we disucss the scope for applying the tighter margins to DRS based measurements.
2 Discussion

Some link level simulation results for CRS based measurements are given in [1] and results for CSI-RS based measurements are in [2].  Since the simulation work was done, requirements have been agreed for measurement period of 5* TDMTC_periodicity (≥6RB) and 3* TDMTC_periodicity (≥25RB) with Es/Iot(-6dB (CRS based measurements) and CSI Es/Iot( [0] dB. Based on this, we highlight some of the more important results in table 1 and table 2.
Table 1 Summary of RSRP measurement error for CRS based measurement
	Channel 
	Meas. period
	Meas. BW
	SNR=0dB
	SNR=-3dB
	SNR=-6dB
	SNR=-8dB
	SNR=-10dB

	AWGN
	1x160ms
	6
	1.9518
	2.5220
	3.1043
	3.6403

	3.6377

	
	
	25
	1.1468
	1.4605

	1.7343
	2.0791
	2.1472

	
	
	50
	0.8527
	1.0663
	1.3991
	1.5676

	1.7001

	
	3x160ms
	6
	0.9292
	1.2000
	1.5218
 
	1.6047

	1.8507

	
	
	25
	0.5482
 
	0.6930
 
	0.8517
 
	0.9356
 
	1.0943

	
	
	50
	0.4072
 
	0.5568
 
	0.6792
 
	0.7555
 
	0.8187

	
	5x160ms
	6
	0.6839
 
	0.8381
 
	1.0846
 
	1.1617
 
	1.2683

	
	
	25
	0.3815
 
	0.5007
 
	0.6196
 
	0.6981
 
	0.7520

	
	
	50
	0.2899
 
	0.3677
 
	0.4828
 
	0.5311
 
	0.5646

	EPA5
	1x160ms
	6
	3.0001
 
	4.4290
 
	6.0083
 
	6.6802
 
	7.9369

	
	
	25
	1.4858
 
	2.1992
 
	2.8957
 
	3.8223
 
	4.4327

	
	
	50
	1.1652
 
	1.7390
 
	2.5670
 
	2.9592
 
	3.5399

	
	3x160ms
	6
	1.7189
 
	2.8529
 
	4.0394
 
	4.9966
 
	6.0432

	
	
	25
	0.9339
 
	1.5271
 
	2.3147
 
	3.0493
 
	3.6207

	
	
	50
	0.7712
 
	1.2145
 
	1.8514
 
	2.4721
 
	2.6818

	
	5x160ms
	6
	1.3240
 
	2.0401
 
	3.0197
 
	3.8550
 
	4.5346

	
	
	25
	0.6953
 
	1.1367
 
	1.6866
 
	2.3727
 
	2.8153

	
	
	50
	0.5670
 
	0.8765
 
	1.4009
 
	1.8058
 
	2.3992

	ETU30
	1x160ms
	6
	2.5968
 
	3.4693
 
	4.5666
 
	5.8548
 
	6.5011

	
	
	25
	1.3796
 
	1.9242
 
	2.7440
 
	3.1228
 
	3.6884

	
	
	50
	1.0320
 
	1.4490
 
	2.1171
 
	2.3700
 
	2.7609

	
	3x160ms
	6
	1.3132
 
	1.8925
 
	2.6681
 
	3.2999
 
	3.8032

	
	
	25
	0.7100
 
	1.0871
 
	1.5335
 
	1.9781
 
	2.3296

	
	
	50
	0.5686
 
	0.7972
 
	1.1962
 
	1.4753
 
	1.6954

	
	5x160ms
	6
	0.9110
 
	1.4060
 
	2.0834
 
	2.4818
 
	3.0278

	
	
	25
	0.5156
 
	0.8119
 
	1.1772
 
	1.4932
 
	1.7349

	
	
	50
	0.4177
 
	0.6205
 
	0.8926
 
	1.0853
 
	1.3349


Table 2 Summary of RSRP measurement error based on CSI-RS with 2 REs
	Channel 
	Meas. Period
	Meas BW
	SNR=+3dB
	SNR=0dB
	SNR=-3dB
	SNR=-4dB

	AWGN
	1x160ms
	6
	2.5212
 
	2.9757
 
	3.5989
 
	3.8928

	
	
	25
	1.4019
 
	1.7970
 
	2.1191
 
	2.0761

	
	
	50
	1.1081
 
	1.4170
 
	1.6271
 
	1.5849

	
	3x160ms
	6
	1.1785
 
	1.5174
 
	1.7277
 
	1.8681

	
	
	25
	0.7044
 
	0.8404
 
	1.0345
 
	1.0451

	
	
	50
	0.5447
 
	0.6822
 
	0.7537
 
	0.8131

	
	5x160ms
	6
	0.8867
 
	1.0024
 
	1.2692
 
	1.2924

	
	
	25
	0.4891
 
	0.6137
 
	0.7322
 
	0.7737

	
	
	50
	0.3836
 
	0.4812
 
	0.5523
 
	0.5725

	EPA5
	1x160ms
	6
	4.1695
 
	6.0556
 
	7.2830
 
	7.4753

	
	
	25
	2.1517
 
	3.0401
 
	4.2726
 
	4.6286

	
	
	50
	1.6839
 
	2.4874
 
	3.3342
 
	3.7334

	
	3x160ms
	6
	2.9376
 
	4.2600
 
	5.5478
 
	6.2060

	
	
	25
	1.5230
 
	2.5021
 
	3.2534
 
	3.7395

	
	
	50
	1.1858
 
	1.9020
 
	2.8820
 
	3.1276

	
	5x160ms
	6
	2.0283
 
	3.0871
 
	4.1826
 
	4.7760

	
	
	25
	1.1577
 
	1.8203
 
	2.5021
 
	2.7844

	
	
	50
	0.9269
 
	1.4576
 
	2.0795
 
	2.3361

	ETU30
	1x160ms
	6
	3.3268
 
	4.5129
 
	5.8350
 
	6.2158

	
	
	25
	1.7904
 
	2.4499
 
	3.1846
 
	3.5254

	
	
	50
	1.3314
 
	1.8964
 
	2.5716
 
	2.7404

	
	3x160ms
	6
	1.6599
 
	2.4620
 
	3.2296
 
	3.7714

	
	
	25
	0.9492
 
	1.4584
 
	1.8844
 
	2.0424

	
	
	50
	0.7322
 
	1.0452
 
	1.4118
 
	1.6704

	
	5x160ms
	6
	1.2120
 
	1.8053
 
	2.5668
 
	2.7095

	
	
	25
	0.7102
 
	1.0877
 
	1.4571
 
	1.5920

	
	
	50
	0.5453
 
	0.8310
 
	1.1382
 
	1.2561


It could be noted that the achievable baseband accuracy in AWGN conditions is very similar for CRS based measurement, and for CSI-RS based measurement, and the most demanding case highlighted in the tables is measurement bandwidth =6RB, even considering the extended measurement period to 5* TDMTC_periodicity. However, for this case in AWGN, the achievable DRS RSRP accuracy is of the order of 1~1.08dB for both CRS and CSI-RS based measurement. In [3], we considered that it would be feasible to tighten RSRP accuracy from ±6dB to ±4.5dB even with a baseband budget of ±2dB, so our view is that tightening of measurements for DRS is also feasible.
For CRS based DRS measurements, these are specified in section 9.1.14.2 of 36.133, and this section is simply a pointer to the relevant non-DRS RSRP requirements in section 9.1.2.x. Since non DRS based RSRP requirements have already been tightened under TEI12, it means that CRS based DRS measurements have also implicitly been tightened, and our analysis in this contribution indicates that it is fully feasible.
For CSI-RS based measurements, the revelvant propagation condition is AWGN, since the only conditions in which measurement accuracy requirements are applicable in 36.133 chapter 9 are AWGN, and high Doppler cases. Based on the analysis in this contribution, we consider that tightening of CSI-RS based DRS measurements in the same way as was done for other (CRS based) measurements in release 12 is feasible and we propose

Proposal 1: Intrafrequency RSRP CSI-RSRP absolute accuracy is specified as ±4.5dB from release 12 onwards
Proposal 2: Interfrequency RSRP CSI-RSRP absolute accuracy is specified as ±4.5dB from release 12 onwards
Proposal 3: Interfrequency RSRP CSI-RSRP relative accuracy is specified as ±4.5dB from release 12 onwards
 If these proposals are acceptable in RAN4, a CR is provided to implement the proposals. No CR is needed for the release independent specification, since CSI-RSRP is a release 12 feature, and earlier release UEs cannot measure CSI-RSRP.
3 Conclusions

In this contribution we discuss measurement accuracy for small cell enhancement using DRS.  We consider that tightening of CSI-RS based DRS measurements in the same way as was done for other (CRS based) measurements in release 12 is feasible and we propose

Proposal 1: Intrafrequency RSRP CSI-RSRP absolute accuracy is specified as ±4.5dB from release 12 onwards
Proposal 2: Interfrequency RSRP CSI-RSRP absolute accuracy is specified as ±4.5dB from release 12 onwards
Proposal 3: Interfrequency RSRP CSI-RSRP relative accuracy is specified as ±4.5dB from release 12 onwards
 If these proposals are acceptable in RAN4, a CR is provided to implement the proposals. 
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