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1 Introduction
In the last RAN1 meeting, the HeNB power setting schemes were decided to be considered as one of baseline solutions for interference mitigation of control channel protection in MeNB – HeNB deployment scenario and the HeNB power setting schemes were observed to be clarified the specification impacts. In this contribution, we list necessary parameters and actions for the HeNB power setting schemes and discuss the specifications impacts. 

2 Necessary parameters/actions for each scheme
In the last RAN1 meeting, the HeNB power setting schemes were decided to be considered as one of baseline solutions for interference mitigation of control channel protection in MeNB - HeNB deployment scenario, moreover, the following observation was agreed.
Observation:

· Power setting is backwards compatible to Rel-8/9 UE 

· For further study, specification impact (what needs to be specified) should be clarified for each power setting scheme.

Currently, several HeNB power setting schemes have been proposed in [1]. [2], [3] as following;
1. HeNB power setting based on strongest receiving power of MeNB at the HeNB [1]
2. HeNB power setting based on HeNB -> MUE Path loss [2]
3. HeNB power setting based on SINR of MUE [3]
In order to discuss the specification impacts, we list the necessary parameters and actions for each HeNB power setting scheme.
1. HeNB power setting based on strongest receiving power of MeNB at the HeNB
   In this scheme, the HeNB transmission power is set based on the received DL power from strongest co-channel MeNB. Therefore, the necessary parameter is; 
- Received MeNB DL power measured by HeNB
2. HeNB power setting based on HeNB -> MUE Path loss
    In this scheme, the HeNB transmission power is set based on both the received DL power from strongest co-channel MeNB and the path loss between the nearest MUE and the HeNB. The path loss could be estimated from the received UL power measured by the HeNB. Therefore, the necessary parameters are; 

- Received MeNB DL power measured by HeNB
    - UL reception power measured by HeNB
3. HeNB power setting based on SINR of MUE
    In this scheme, the HeNB transmission power is set based on the received SINR of CCH measured by MUE. The received SINR is reported from MUE to the serving MeNB and is forwarded from the serving MeNB to the HeNB via X2 or S1. Therefore, the necessary parameter and action are; 

   - SINR of CCH measured by MUE
   - Inform the measured SINR to the HeNB via X2 or S1
3 Discussion
In this section, we discuss the specification impacts based on the list in previous section.
At first, we could consider at least three alternatives for the description of the HeNB power setting schemes.

    [Alt1] Nothing is described in the specifications.

             =>Behaviour of the HeNB power setting schemes should be implementation matter

    [Alt2] Definition of only measurement parameters is described.

             =>New definition should be added only to TS36.214 (and TS36.133)

    [Alt3] Definition of both measurement parameters and HeNB power setting detail are described.

             =>New definition should be added to several TS specifications
When multi-vendor HeNBs deployment is considered, the HeNB power setting algorithm should be aligned in order to achieve efficient interference mitigation. Therefore, [Alt3] with minimizing RAN1 specification impacts would be preferred. The procedure of HeNB power setting algorithm could be defined in TS36.104, TS36.133 and TS36.141. However, since the HeNB power setting schemes are optional behaviours for interference mitigation, modification impacts for existing description of essential behaviour in TS36.213 section5.2 should be avoided. Therefore, the HeNB power setting algorithm should be defined in TS36.104 and TS36.141 rather than the definition in TS36.213.
On the other hand, as listed in previous section, the HeNB has to measure some parameters (e.g. received MeNB power) for the HeNB power setting schemes. As the first alternative definition, the parameters could be defined in TS36.214 for the definition of the parameters and in TS36.133 for the requirement of the parameters. As the second alternative definition, the capabilities of HeNB measurements could be described in TS36.104 and the requirements/conformance test of the measurement parameters could be defined in TS36.141. Since specification impacts, especially RAN1 specification should be minimized, we prefer the second alternative which the HeNB measurement capabilities are defined in TS36.104 and 36.141.
If some parameters need to be informed from MeNB to HeNB, impacts of RAN2/3 related specifications (36.300, 36.423, etc) should also be considered. However, the necessity of the parameters which are informed from MeNB to HeNB for the power setting schemes is further study.
As the result of above discussion, we propose at least following specifications should be modified; 

Proposal:  TS36.104: Definition of HeNB power setting procedure

TS36.141: Definition of conformance test corresponding to the description of TS36.104

RAN1 should send LS to RAN4 to ask to modify RAN4 specifications based on the RAN1 agreements. 
4 Conclusion
In this contribution, we listed the necessary parameters/actions for the HeNB power setting schemes and discussed specification impacts. Furthermore, we suggested defining the HeNB power setting detail with minimizing RAN1 specification impacts in order to achieve efficient interference mitigation in multi-vendor HeNBs deployment scenario. As the result of the discussion, we propose at least following specifications should be modified;
Proposal:  TS36.104: Definition of HeNB power setting procedure

TS36.141: Definition of conformance test corresponding to the description of TS36.104
RAN1 should send LS to RAN4 to ask to modify RAN4 specifications based on the RAN1 agreements. 
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