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Introduction

In previous meeting the reference sensitivity of Relays have been discussed [1-4]. In the RAN4-57AH meeting some agreements were reached [5], but there are still open issues. In this paper we continue the discussions and propose a way forward.
Definition of reference sensitivity for BS and UE
The reference sensitivity is different for the BS and the UE, both from a definition point of view and from a value point of view.  For the BS the reference sensitivity is defined as the signal level that is required to achieve a certain throughput for a specific signal (FRC = fixed reference channel). The FRC is a 25 RB wide channel modulated using QPSK. It is required to achieve 95% of the maximum achievable throughput at the signal level [3]. For narrower channel bandwidths than 5 MHz the FRC is scaled down, but for wider the reference sensitivity should be met for any placement of the 25 RB inside the channel BS (although only a few positions are tested). The signal level is the same for all bands and it scales with bandwidth for the narrower bandwidths. The levels are given in table 1.

Table 1: BS reference sensitivity levels for 10MHz

	 BS class
	Reference sensitivity [dBm] for 10 MHz

	Wide area
	-101.5

	Local area
	-93.5

	Home BS
	-93.5


For the UE the situation is slightly different. The principle is the same, i.e. for a fixed FRC the throughput should be >95% for a certain signal level. The FRC is reasonably similar to the one used for the BS using QPSK with code rate 1/3 [4]. However the the FRC fills the entire channel bandwidth. In addition the level is dependent on the band. In addition the UE transmitter transmits a band dependent number of RBs. In Table 2 we give some examples for a few bands:

Table 2: UE reference sensitivity levels for 10 MHz channel BW

	Band
	Reference sensitivity [dBm]
	Transmitted RBs

	1
	-97
	50

	8
	-94
	25

	12
	-94
	20

	19
	-97
	25

	38
	-97
	50


Discussion
It has already been agreed to use the same reference sensitivity level for all bands. What remains is to decide how to measure the reference sensitivity and also what levels to use.
It seems difficult to define a new method for measuring reference sensitivity since the method is quite complex. We need to define throughput levels, FRCs, simulate performance and so on. The measurement is also dependent on the characteristrics of the carriers and since an UL carrier is different from a DL carrier it is not possible to completely align the backhaul and access side. Thus we propose to reuse the UE and BS definitions of reference sensitivity for the backhaul and access links.

Regarding the levels we propose to align with the current BS and UE specifications as much as possible, i.e. for low power relay nodes the local area BS and UE requirements can be used. For the UE we propose to align with band 1 requirements. Since band 1 does not support narrow bandwidths (<5 MHz) these values are extrapolated using the performance for the other bands. 

For the high power relay nodes however there is no correspondning UE or BS class and reference sensitivity needs forther investigation.
Proposal

We propose to adopt the measurement method for the BS for the access link and the measures for the UE for the backhaul link. For the access link we propose to align the values with the BS specification and for the backhaul link we propose to align with the UE specification. This is captured in the attached TP and we suggest that this is implemented in TS 36.826.
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8.2
Receiver

8.2.1
Reference sensitivity

The reference sensitivity requirement for the backhaul should not depend on operating band. 
· The reference sensitivity should be defined in the same way as in TS 36.104 i.e. The throughput should be ≥ 95% of the maximum throughput of the reference measurement channel as specified in TS 36.104, Annex A with parameters specified in Table 8.2.1-1.
· Table 8.2.1-1 Access antenna connector reference sensitivity
	E-UTRA channel bandwidth [MHz]
	Reference measurement channel of Annex A.1 in TS 36.104
	Reference sensitivity power level, PREFSENS [dBm]

	
	
	PRAT=24 dBm
	PRAT=30 dBm

	1.4
	FRC A1-1
	-98.8
	[TBD]

	3
	FRC A1-2
	-95.0
	[TBD]

	5
	FRC A1-3
	-93.5
	[TBD]

	10
	FRC A1-3*
	-93.5
	[TBD]

	15
	FRC A1-3*
	-93.5
	[TBD]

	20
	FRC A1-3*
	-93.5 
	[TBD]

	Note*: 
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each


<Text will be added>
9.2
Receiver

9.2.1
Reference sensitivity

The reference sensitivity requirement for the access should not depend on operating band. 
The reference sensitivity should be defined in the same way as in TS 36.101 subclause 7.3.1.. I.e. the throughput should be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 9.2.1-1
Table 9.2.1-1 Backhaul antenna connector reference sensitivity

	E-UTRA channel bandwidth [MHz]
	Uplink configuration NRB
	Reference sensitivity power level, PREFSENS [dBm]

	
	
	PRAT=24 dBm
	PRAT=30 dBm

	1.4
	6
	-104.7
	[TBD]

	3
	15
	-101.7
	[TBD]

	5
	25
	-100
	[TBD]

	10
	50
	-97
	[TBD]

	15
	75
	-95.2
	[TBD]

	20
	100
	-94
	[TBD]

	Note:
The transmitter shall be set to PUMAX


<Text will be added>
