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1 Introduction

At last meeting RAN4 continued the discussion on SD-RSRP measurements for relay UE selection. Good progress was made at this meeting, and the agreements were captured in [1]. The progress includes some preliminary assumptions on minimum SNR value for which the SD-RSRP measurement requirements apply. It was also agreed that the accuracy requirements are defined for AWGN and non-colliding PSDCH scenario. It was further agreed to reuse the legacy RSRP accuracy requirements with some modified side-conditions. Time separation of retransmissions were also discussed, but it was not clear from RAN4 perspective on how to capture this in the specification. Thus it was agreed as FFS on if and how to capture time separation of retransmissions when specifying the requirements. 

In this contribution, we present a proposal on how this can be captured in the specification and request other companies to consider this proposal when agreeing on the CRs. 
2 Discussion 
RAN4 has discussed SD-RSRP measurement for relay UE selection in the last few meetings [2, 3]. Good progress has been made, and some issues were identified.  In particular, it was identified during the study of SD-RSRP measurement decoding performance can be improved by up to 20% when retransmissions are separated in time by e.g. 20 ms [2].  This is significant improvement to the decoding since UE is required to decode the received PSDCH transmissions before it can be used for measurement averaging. 
Given the improvement in decoding performance, it was discussed at last RAN4 meeting on how to capture such side condition in the specification since the measurement are eventually defined for the AWGN channel. We agree that the measurement accuracy requirements in RAN4 are typically defined for the AWGN channel. However, at the same time RAN4 also studies the measurement performance in fading channel conditions like EPA5, ETU30 in order to understand the performance in reality. Based on these performance (i.e. both static and fading channels), the final measurement accuracy requirements are specified. It can also be noted that it is because of the same reason the time- and frequency error were modelled in the simulation assumptions in [5].
· Observation #1: Although the measurement accuracy requirements are specified for static channel, RAN4 also studies the measurement performance in fading channels in order to understand its performance in reality. The final requirement is specified based on both results. 
It was agreed in [1] that for SD-RSRP accuracy requirements, legacy S-RSRP accuracy requirements are reused. The Rel-12 S-RSRP measurement accuracy requirements are specified in section 11.6.2 of [4]. In our view, the minimum separation of PSDCH retransmission used for SD-RSRP can be captured in the tables where absolute- and relative S-RSRP accuracy requirements are specified. A note could be added to the accuracy tables mentions that the PSDCH retransmission can be separated in time over the L1 measurement period. This way we minimize the changes while we enable significant improvement to the SD-RSRP measurement performance in real operation. We have shown how this note can be added to the existing S-RSRP accuracy tables in Change 1 below.

	<Start of Change 1>


11.6.2
Intra-Frequency S-RSRP Measurement Accuracy Requirements

11.6.2.1
Absolute S-RSRP Accuracy

The requirements for absolute accuracy of S-RSRP in this clause apply to a ProSe synchronization source on the same frequency as that of the own ProSe UE performing the measurement.
The accuracy requirements in Table 11.5.2.1-1 are valid under the following conditions:

-
Demodulation reference signals are transmitted from one port.

-
Conditions defined in 36.101 Clause 7.3D for reference sensitivity are fulfilled.

-
S-RSRP|dBm according to Annex B.5.1 for a corresponding Band are fulfilled.
Table 11.6.2.1-1: Intra-frequency S-RSRP absolute accuracy for UE capable of ProSe Direct Communication

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 4
	Io Note 1 range

	
	
	
	E-UTRA ProSe operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(4.5
	(9
	(-6 dB
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E
	-119
	N/A
	-70

	
	
	
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	(8
	(11
	(-6 dB
	FDD_D, FDD_E, FDD_F, FDD_G, FDD_N
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 3:
E-UTRA ProSe operating band groups are as defined in Section 3.5 for the corresponding E-UTRA operating bands.

NOTE 4: 
Ês/Iot for a SyncRef UE is the minimum of the Ês/Iot of PSSS/PSBCH and the Ês/Iot of SSSS
NOTE 5:   Two successive PSDCH DMRS transmissions can be separated in time by up to 20 ms.
NOTE 6:   The separation in NOTE 5 takes place within the L1 measurement period. 


11.6.2.2
Relative Accuracy of S-RSRP

The relative accuracy of S-RSRP is defined as the S-RSRP measured from one ProSe synchronization source compared to the S-RSRP measured from another ProSe synchronization source on the same frequency.
The accuracy requirements in Table 11.5.2.2-1 are valid under the following conditions:

-
Demodulation reference signals are transmitted from one port.

-
Conditions defined in 36.101 Clause 7.3D for reference sensitivity are fulfilled.

-
S-RSRP1,2|dBm according to Annex B.5.2 for a corresponding Band.
Table 11.6.2.2-1: S-RSRP Intra frequency relative accuracy for UE capable of ProSe direct communication

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2, 6
	Io Note 1 range

	
	
	
	E-UTRA ProSe operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	(2
	(3
	(-3 dB
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_N
	-114.5
	-50

	(3
	(3
	(-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter Ês/Iot is the minimum Ês/Iot of the pair of SyncRef UEs to which the requirement applies.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 4:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 5:
E-UTRA ProSe operating band groups are as defined in Section 3.5 for the corresponding E-UTRA operating bands.

NOTE 6: 
Ês/Iot for a SyncRef UE is the minimum of the Ês/Iot of PSSS/PSBCH and the Ês/Iot of SSSS
NOTE 6:   Two successive PSDCH DMRS transmissions can be separated in time by up to 20 ms.

NOTE 7:   The separation in NOTE 6 takes place within the L1 measurement period.


	<End of Change 1>


Given the significant improvement in decoding performance that time separation of retransmissions yield, we propose that companies incorporate the proposed change above in further SD-RSRP work.
· Proposal #1: Companies are to consider the proposed change (Change #1) in this contribution in further SD-RSRP work.   

3 Conclusion
At last meeting RAN4 continued the discussion on SD-RSRP measurements for relay UE selection. Good progress was made at this meeting, and the agreements were captured in [1]. Time separation of retransmissions were also discussed, but it was not clear from RAN4 perspective on how to capture this in the specification. Thus it was agreed as FFS on if and how to capture time separation of retransmissions when specifying the requirements. In this contribution, we have highlighted the significant improvement that separation of retransmissions can bring to the real operation. In addition we have also presented a way on how this can be captured in the specification. The observation and proposal made in this contribution are as follows:

· Observation #1: Although the measurement accuracy requirements are specified for static channel, RAN4 also studies the measurement performance in fading channels in order to understand its performance in reality. The final requirement is specified based on both results. 

· Proposal #1: Companies are to consider the proposed change (Change #1) in this contribution in further SD-RSRP work.   
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