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1. Introduction

In the LS R2-157115, RAN2 has requested feedback from RAN4 on the SD-RSRP value range and granularity. In this paper, we provide a discussion on the same.

The LS R2-157115 informs RAN4 of the various agreements made in RAN2 for Discovery Gaps and UE-NW relays. The feedback from RAN4 is requested on the SD-RSRP value range and granularity:
	Excerpt from R2-157115

RAN2 also discussed ProSe UE-to-Network Relay. RAN2 agreed to perform PC5 signal strength based relay selection/reselection. RAN2 would like to request RAN4 to provide value range and granularity of minimum received SD-RSRP level.


2. Background
2.1. RAN2 agreements on SD-RSRP range
From the latest CR to 36.331, the following agreements have been made in RAN2:
ReselectionInfoRelay-r13 ::=
SEQUENCE {

q-RxLevMin-r13




Q-RxLevMin,

-- Note that the mapping of invidual values may be different for PC5, but the granularity/


-- number of values is same as for Uu

filterCoefficient-r13


FilterCoefficient,


minHyst-r13




ENUMERATED {dB0, dB3,











dB6, dB9, dB12, dBinf}
OPTIONAL
-- Need OR

}

For legacy Q-RxLevMin (RSRP min used for cell selection/reselection) is defined as follows, with actual value Qrxlevmin = IE value * 2 [dBm]
-- ASN1START

Q-RxLevMin ::=





INTEGER (-70..-22)
-- ASN1STOP

Observation 1: RAN2 has agreed that the number of values for SD-RSRP is the same as Q-RxLevMin [TS 36.331]. Q-RxLevMin is in the range (-70..-22) with the actual value being IE value * 2 [dBm].
Note the range of value for SD-RSRP should not be mixed with the RSRP reporting range (RSRP-Range) – that is still in the same limit (-140 to -44, but granularity of 1dB. I.e., double the number of values).
2.2. Q-RxLevMin value range
Q-RxLevMin value range is currently within (-70..-22) x 2 [dBm], i.e., (-140…-44) dBm with a granularity of 2dB. In this section, we briefly share our understanding on why this value range is chosen.
Max value should correspond to the maximum input level requirements. The maximum input level for the UE in LTE is -25dBm (over the entire BW). Smallest channel BW is 6RBs (that will lead to the max PSD). Hence the max RSRP value can be -25 – 10*log10(6*12) ~ -44dBm / 15kHz.

Min value should correspond to lowest signal value possible, i.e. noise floor – min SNR – max channel boosting. For UE with a noise figure of 9dB, the noise floor is ~ -123dBm/15kHz. So -140dBm/15kHz seems to provide margin up to 16dB to accommodate for the min SNR requirements and any channel boosting.
3. Proposal for SD-RSRP range

In view of the background presented in the previous section, we now discuss the value range for SD-RSRP.
Constraints: We are constrained with the same number of values as legacy Q-RxLevMin. 

Differences in SD-RSRP range vs legacy RSRP: Differences for SD-RSRP range includes:

· Maximum input level for D2D is -22dBm, as opposed to -25dBm for legacy WAN. This will affect the maximum SD-RSRP value calculation.
· In legacy, the DL signal is over the entire BW, with the minimum channel BW possible of 1.4MHz (that will have the maximum signal PSD). For SD-RSRP, the signal is 2RBs. This will again affect the maximum SD-RSRP value calculation.
Hence the maximum SD-RSRP value can be derived as – 22dBm – 10*log10(2*12) = -35.8 dBm/15kHz.

Proposal is then to adjust the range of SD-RSRP values to match the maximum value possible, and the minimum value derived based on the constraint of having the same number of values as Q-RxLevMin.
Observation 2: For SD-RSRP range, the following differences w.r.t. RSRP should be accounted for:

1. Maximum input level for D2D is -22dBm, as opposed to -25dBm for WAN. 
2. In legacy, the DL signal is over the entire BW, with the minimum channel BW possible of 1.4MHz (that will have the maximum signal PSD). For SD-RSRP, the discovery signal is 2RBs. 
Both the above factors will affect the maximum SD-RSRP value.

Proposal 1: SD-RSRP range is proposed as (-65...-17), with the actual value IE value * 2 [dBm].
4. Conclusions
In this paper, we presented discussion on the SD-RSRP value range as requested by RAN2 in the LS R2-157115.
(Background)
Observation 1: RAN2 has agreed that the number of values for SD-RSRP is the same as Q-RxLevMin [TS 36.331]. Q-RxLevMin is in the range (-70..-22) with the actual value being IE value * 2 [dBm].

(SD-RSRP range)
Observation 2: For SD-RSRP range, the following differences w.r.t. RSRP should be accounted for:

1. Maximum input level for D2D is -22dBm, as opposed to -25dBm for WAN. 
2. In legacy, the DL signal is over the entire BW, with the minimum channel BW possible of 1.4MHz (that will have the maximum signal PSD). For SD-RSRP, the discovery signal is 2RBs. 
Both the above factors will affect the maximum SD-RSRP value.

Proposal 1: SD-RSRP range is proposed as (-65...-17), with the actual value IE value * 2 [dBm].
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