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1. Introduction

In RAN4 #59AH meeting output power for low power class has been approved and there are some open issues for high power class. In this contribution the output power for high power class has been discussed and corresponding text proposal is proposed based on the alignment of coexistence simulation [3].

2. Discussion

Two different relay scenarios have been assessed in coexistence study including low power class (24dBm) and high power class (30dBm). High power class is expected in both access link and backhaul link for outdoor relay and in backhaul link for thruwall relay. As in former discussion there remain some open issues on output power for multiple antenna scenarios for high power class. In this contribution the potential maximum output power is discussed based on the aligned coexistence results.
In access link the UE ACS (33dB) dominates the ACIR and relay ACLR updating only has minor impact to the ACIR. In table 1 the ACIR requirements are summarized based on the aligned coexistence simulation results. For smaller cell (ISD = 500m) the required ACIR is between 32.59 – 37.29dB by taken the cell edge user into account and for larger cell it’s between 38.58 – 40.54dB. 
Table 1 ACIR requirements for backhaul link (relay - > BS)
	Outdoor RN
	RN deployment
	Outdoor Relay
	Thruwall Relay

	
	
	Average + 5% case
	Average case
	Average + 5% case
	Average case

	ISD=500m
	6.2.1
	32.59
	31.94
	32.96
	32.96

	
	6.2.2
	34.81
	32.39
	37.29
	29.95

	ISD=1732m
	6.2.1
	39.67
	36.82
	38.58
	38.58

	
	6.2.2
	40.54
	37.90
	38.84
	38.84


With the equation (1) the corresponding ACLR requirements are shown in table 2. The corresponding ACLR is between 32.79 – 41.99dB and to make sure the throughput loss is in a reasonable region for all the cases 42dB ACLR seems reasonable corresponding to 30dBm output power. 
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Table 2 ACLR requirements for relay backhaul link (BS ACS = 46dB)

	Required ACIR (dB)
	32.59
	37.29
	38.58
	40.54

	Required ACLR (dB)
	32.79
	37.92
	39.45
	41.99


As the agreement in RAN4 #59AH local area BS 45dB ACLR is reused for relay backhaul link. If the maximum output power is set to be 30dBm, there is 3dB implementation margin left. However during the discussion the following two options of output power were proposed as in table 3. 
Table 3 Output power for high power class
	
	Option 1
	Option 2

	PRAT
	<  + 30 dBm (for one transmit antenna port)

<  + 27 dBm (for two transmit antenna ports)

<  + 24 dBm (for four transmit antenna ports)
	<  + 30 dBm (for one transmit antenna port)

<  + 30 dBm (for two transmit antenna ports)

<  + 30 dBm (for four transmit antenna ports)


As analyzed above the option 1 requires 42dB ACLR and current 45dB ACLR seems fine. However there might be some challenge for option 2 especially for 4 Tx antenna ports case. The maximum output power is 36dBm for 4 Tx antenna ports in option 2 and ACLR should be 48dB to keep the interference at the same level of 1 Tx antenna port case. In that case the approved ACLR (45dB) might not enough and the coexistence may need re-evaluation. To avoid unnecessary workload option 1 is proposed which defines the output power in line with low power class.
3. Conclusion

In this contribution relay output power for high power class is discussed based on the aligned coexistence simulation results. Two different options are compared and option 1 defines the output power in line with low power class. The analysis indicates that option 2 might require higher ACLR compared with current 45dB ACLR (for both pico and macro BS) in order to keep the interference at a reasonable level. To avoid unnecessary workload option 1 is proposed and corresponding text proposal is proposed.
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Text Proposal
<Start of TP>
9
Access link requirements

<Text will be added>

9.1
Transmitter

9.1.1
Frequency error

Frequency error is the measure of the difference between the actual transmitting frequency of Relay access link and the assigned frequency. The modulated carrier frequency of Relay access link shall be accurate to within the accuracy range of [±0.1] PPM observed over a period of one subframe(1ms).

<Text will be added>
9.1.X RN output power

The rated output power for access link is listed in Table 9.1.X-1.
Table 9.1.X-1 Relay Rated output power
	Relay power class
	PRAT

	Power class 1
	<  + 24 dBm (for one transmit antenna port)

<  + 20 dBm (for two transmit antenna ports)

<  + 17 dBm (for four transmit antenna ports)

	Power class 2
	<  + 30 dBm (for one transmit antenna port)

<  + 27 dBm (for two transmit antenna ports)

<  + 24 dBm (for four transmit antenna ports)


In normal conditions, the base station maximum output power shall remain within +2 dB and -2 dB of the rated output power declared by the manufacturer.

In extreme conditions, the base station maximum output power shall remain within +2.5 dB and -2.5 dB of the rated output power declared by the manufacturer.

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.

<End of TP>
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