TSG-RAN Working Group 4 (Radio) meeting #60
R4-115145
Zhuhai, China, 10th Oct. – 14th Oct. 2011

Source:
ZTE

Title:
TP of relay output power class in TR 36.826

Agenda item:
7.1.2
Document for:
Approval

1. Introduction

In coexistence study different power classes were assumed for both outdoor relay and thruwall relay. In this contribution the assumed power classes have been revisited at the point of interference and corresponding power classes are proposed at the end of contribution.
2. Discussion

For E-UTRA BS there are currently three different power classes defined as: Wide area no limit, Local area ≤24 dBm and Home BS ≤20 dBm. For UTRA four different power classes defined: Wide area, Medium range ≤38 dBm, Local area ≤24 dBm and Home BS ≤20dBm. Each power class has an envisioned usage scenario defined by MCL. Requirements like reference sensitivity, emission limits, blocking requirements etc. depends on the power class.
In the coexistence study two implementation scenarios have been identified as outdoor and thruwall relay. The power classes in table 1 are proposed as the baseline to assess the coexistence issue. At this stage we’d like to revisit the relay power classes with the finalized coexistence study results.
Table 1. The maximum output power of relay in relay coexistence assumption
	Relay Type
	Backhaul Link (dBm)
	Access Link (dBm)

	Outdoor Relay
	30
	30

	Thruwall Relay
	24, 30
	24


2.1 Output power at access link
For the access side different use cases have been discussed. One case is indoor coverage or other dense deployments like “hotspot”. This is a use case similar to the local area BS. However there are other usages discussed as well where relays are used to provide coverage in suburban areas and other cases where the coverage area should be a bit larger than that of a local area BS. This hints that there may be a need for larger output powers than a local area BS. We suggest that two classes are used as a working assumption: Local area at 24 dBm and a higher power class, e.g. 30 dBm.

According to the coexistence results the interference at both power classes could be under a reasonable level by leveraging the local area ACLR and ACS for access link.
2.2 Output power at backhaul link

At the backhaul link the basic idea is to reuse UE mechanism as much as possible including power control. 
For UEs there is currently only one power class, however higher power devices, e.g. CPE is currently being standardised. For certain scenarios where the relay is far from the serving eNodeB, has an antenna with low gain and large amounts of uplink traffic the needed power is larger than the maximum output power for a UE. This is of course scenario dependent, however one of the main benefits of relays are improvements in the uplink and thus we can see a need for “higher than UE” powers in the backhaul link. We suggest that two power classes should be studied for the backhaul link as well, for example the UE power class and reusing the high power class from the access side (30dBm). According to the coexistence study the interference could be controlled to a reasonable level with 45dB ACLR and 33dB ACS.
We also note that the power class does not specify the power that a relay must transmit at. The specifications for BS only say what can maximally be declared, not what the output power should be, for the UE is slightly different though, here the maximum output power level is mandatory. However lowering the output power should be possible both for the access and backhaul side. For backhaul link relay can be power controlled down with power control (like a UE) and usually the output power for a BS can be configured by the operator as well. Thus it should be remembered that the power specified for a power class does not mandate a single specific output power.
In the coexistence study the power control mechanism is implemented to the relay backhaul link to reduce the potential high interference to donor BS. The CDF of relay backhaul link are collected in the figure 1 and we could find that most of relay is transmitted with a relative low output power rather than the maximum output power (24dBm or 30dBm). 
In the figure we could find that backhaul link output power of the cell edge relay will increase as the cell coverage become larger. The 99% CDF of ISD 500m cell is -0.92dBm and it’s 14.5dBm for ISD 1732m large cell. Both of them are less than 24dBm as power control works at relay backhaul link. As for all cases the same pathloss calculation method is employed and the case in the figure is fair enough to represent the entire situation for relay backhaul output power CDF. 

As a result we can conclude that the maximum output would not cause higher interference no matter what it’s set to be in the spec.
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Figure 1 CDF of RN backhaul output power (dBm), CASE A and C in [1]
3. Conclusion

In this contribution the relay output power has been analyzed and power classes are proposed.
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4.2
Power classes

Two power classes are defined as the maximum output power for relay access link and backhaul link as in Table 4.2-1. The two power classes are employed for both access link and backhaul link. 

Table 4.2-1 Relay power class

	Power class
	Pmax (dBm)

	Power class 1
	24

	Power class 2
	30


It should be noted that the specified power class is the maximum output power and does not specify the power that a relay must transmit at.
<End of TP>
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