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1
Introduction
In current RAN4 Relay TR there is no requirement for maximum output power of backhaul link, and there is also no consensus on whether it is necessary to introduce the requirement of configured transmitted power for backhaul link. These basic concepts, which are related each other and may have impact on remaining requirement for Relay backhaul link, should be investigated based on the understanding and expectation of the working of Relay backhaul link. In this contribution, based on the review of corresponding criterion determined in physical layer and the analysis on the potential implementation of Relay in practical network, proposal for how to define the output power related requirements for Relay backhaul is suggested.
2 Discussion

As there is no specific description for UL power control of Relay backhaul link in TS36216, the backhaul link of Relay will communicate with its donor eNB corresponding to UE functionality as described in TS36.213. One of the formulas used for PUSCH power control is extracted as follows:
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Consequently, it seems that anyway PCMAX should be provided for UL power control of Relay backhaul in RAN1 perspective. The requirement is applied to guarantee the output power of Relay backhaul will never be beyond the upper boundary declared by the network. In addition, from RAN2 point of view the PEMAX will always be available for Relay backhaul, which could be used for the PCMAX calculation if there is corresponding definition in RAN4.
Since for the fixed Relay the PCMAX should be semi-static, as the location of donor eNB and corresponding coverage of donor eNB should be semi-static, and considering the equipment management for Relay in implementation, inevitablely there are concerns on the necessary of this definition and corresponding tolerance. It is agreeable that the Relay may achieve better performance in implementation for specific application. But it still needs to have corresponding test case to verify the requirements in conformance testing, as before the deployment there may be no definite information of the donor cell, with this test the minimum requirement could be verified, and we could have a whole picture of the transmitter capability for power setting. 

In the discussion of MOP for Relay backhaul link, operators show concerns on the interference from Relay to current network, the definition of PCMAX will ease the worry in a certain extent. Certainly if it could be predicated that the detail application scenarios could be determined, the test of PCMAX should focus on the specific range and the tolerance should be aligned with the corresponding requirement of MOP. Furthermore, if we defined rated output power of backhaul link which be declared by manufacturers according to the request of operator or application as rated output power of BS instead of MOP , these two requirements may be test together in this specific condition. Which means the definition and minimum requirement of PCMAX should be dependent on the consensus of the understanding for Relay application. 
The mobile RN which is being discussed by a RAN3 SI is the other consideration for the issue. There is no decision in RAN4 whether it would be specified in the same spec. with fixed RN or there will be particular spec. for mobile RN. But according the legacy tradition, the separate and redundant spec. may be avoided. In that case, it is efficient that the requirements defined in Rel-11 could be compatible for foreseeable mobile RN, if that will not further tighten the requirement to an unacceptable level for mobile RN.  
In following section, the tentative TP is provided based on the analysis above. 
3 Draft text proposal

8.1.2
Output power
8.1.2.1 Minimum requirement 
The following Relay rated output power defines the mean power level that the manufacturer has declared to be available at the antenna connector during the transmitter ON period for any transmission bandwidth within the channel bandwidth for Relay backhaul. The period of measurement shall be at least one sub frame (1ms) 
Table 8.1.2.1-1: Relay rated output power
	Relay power class
	rated output power
	Tolerance(dB) for

normal conditions
	Tolerance(dB) for

extreme conditions

	Class1
	<+ 24 dBm (for one transmit antenna port)

<+ 21 dBm (for two transmit antenna ports)

<+ 18 dBm (for four transmit antenna ports)
<+ 15 dBm (for eight transmit antenna ports)
	±2 
	±2.5 


In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.
8.1.2.2
Configured transmitted Power for backhaul link
The Relay backhaul link is allowed to set its configured maximum output power PCMAX. The configured maximum output power PCMAX is set within the following bounds:

· PCMAX = MIN { PEMAX,  PRAT }
· PEMAX is the value given to IE P-Max, defined in TS36.331
· PRAT is the Relay rated output power specified in table 8.1.2.1-1 without taking into account the tolerance specified in the table 8.1.2.1-1
The measured configured maximum output power PUMAX shall be within the following bounds:

PCMAX  –  T(PCMAX)  ≤  PUMAX  ≤  PCMAX  +  T(PCMAX) 

Where T(PCMAX) is defined by the tolerance table below and applies to PCMAX_L and PCMAX_H separately. If the PEMAX is specially informed/declared that it would be settled as fixed level, the tolerance T(PCMAX) should be aligned with the corresponding requirement for rated output power for Relay backhaul link and the test could focus on the specific range. If the informed/declared PEMAX is equal to PRAT, PCMAX could be tested together with PRAT.
Table 8.1.2.2-1: PCMAX tolerance 

	PCMAX             (dBm)
	Tolerance T(PCMAX)   (dB)

	PRAT-3 ≤ PCMAX ≤PRAT
	2.0

	PRAT-4 ≤ PCMAX < PRAT-3
	[2.5]

	PRAT-5 ≤ PCMAX < PRAT-4
	[3.0]

	PRAT-6 ≤ PCMAX < PRAT-5
	[3.5]

	PRAT-13 ≤ PCMAX < PRAT-6
	[4.0]

	-50 ≤ PCMAX < PRAT-13
	[6.0]


<End of TP>
3 Conclusion
In this contribution, the definition of output power for Relay backhaul link is discussed and a draft text proposal is also attached for approval.
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