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1   Introduction
RAN 1 #62 [1] has agreed that time-domain/power setting solution is utilized to enhance inter cell interference coordination (ICIC)  for macro/femto case. In this contribution, we provide our views on the specifications impact details of such solution.
2   Specification impact of time-domain/power setting solution
RAN 1 #62 agreement for macro/femto case consists of power setting and time domain components. Power setting component is utilized to minimize outage when closed femto eNBs are deployed on the same frequency as the macro network. It has been concluded that power setting alone can not eliminate, but it can minimize service outage. Therefore, static time domain component is used to prevent service outage. In addition to changes to improve eICIC, resource specific measurements are agreed to enable time domain eICIC.
2.1. Power Setting

In our view, power setting solution does not require RAN 1 standardization work. Due to lack of direct X2 interface [4] between the macro network and closed femto eNBs, power setting of the closed femto eNB need to be done autonomously based on the received signal strength from the neighbouring cells, as described in [2]

 REF _Ref273990348 \r \h 
[3] or statically by OAM. In either case, RAN 1 work is not required. 

Proposal 1: Power setting solution does not require RAN 1 standardization. 

2.2 Time domain partition

In our view, time-domain solution however, does require air interface standardization even though unlike for macro/pico case, static time domain,(OAM based solution) is agreed. While backhaul solutions for macro/femto and macro/pico cases are different, over the air impact is similar and therefore, for both cases,resource specific measurements are agreed. In our view time domain solution is hence nothing by static configuration of almost blank subframes [5] as it is the case for macro/pico scenario [1].
Proposal 2:Time domain solution for macro femto case consists of static configuration of almost blank subframes.

Figure 1 illustrates a subframe resource split that enables increased footprint for macro node in the presence of closed femto eNBs.  In this particular example, macro eNB can use all resources while closed femto eNB can use only half. 

[image: image1]
Figure 1: Partitioning of resources (subframes) between macro and closed HeNB. Macro cell can  use all of resources. Closed HeNB (femto) cell can only use ½ of resources. Improved DL control channel reliability is enabled for the macro UEs on subframes that closed HeNB is not utilizing.  

The resource partitioning scheme illustrated in Figure 1 is only one example. Other partitioning examples are certainly possible.
2.3 Idle mode behaviour 

Similarly as in the case of macro/pico scenario, interference can significantly vary from one subframe to the other. The SINR on the resources (subframes) that receive dominant interference from closed femto eNBs may be so low that UE may not be able to perform accurate RSRP measurements. Moreover, RSRQ measurements would be different between subframes used by closed femto eNBs and subframes not used by closed femto eNBs. Unlike macro pico case, dominant interference conditions can occur not only for RRC_CONNECTED UEs, but also for RRC_IDLE UEs. Namely, in the case of macro/pico scenario, there are no restricted cells and cell range expansion does not need to be realized for RRC_IDLE UEs, which can always camp on the best downlink cell. However, in case of macro/femto scenario, RRC_IDLE UEs camping on a macro cell may receive dominant interference from a closed femto cell. In such a scenario, in order to prevent cell reselection to a different frequency or  radio access technology, or service outage,  it is necessary to apply measurement restrictions to RRC_IDLE UE measurements.  It is also necessary to statically configure data resources for SIB-1 transmissions and paging messages to ensure that RRC_IDLE mode UEs can receive system information and be paged while receiving dominant interference from closed femto eNBs. Note that with some restriction in the partitioning configuration, this limitation can be bypassed by scheduling restrictions. However, simple cross subframe scheduling as described in [6] and illustrated in Figure 2 is a more flexible option.

[image: image2]
Figure 2: Cross subframe scheduling indicated on a paging message example, when UE associated with macro cell needs to receive paging messages while receiving dominant interference from closed femto eNB. The same principals could apply for SIB-1 scheduling if needed.

Proposal 3: Resource specific measurements for macro/femto case apply for both RRC_CONNECTED and RRC_IDLE UEs. 
Proposal 4: Data resources for SIB-1 and paging messages are configured by OAM. 

Proposal 5: Under presence of dominant interference, SIB-1 and paging message resources are indicated to UE with cross-subframe scheduling. 
3   Conclusions
In this contribution, we provided our views on the standardization impact of time-domain/power setting solution for macro femto case. It is proposed that:

Proposal 1: Power setting solution does not require RAN 1 standardization. 

Proposal 2:Time domain solution for macro femto case consists of static configuration of almost blank subframes.
 Proposal 3: Resource specific measurements for macro-femto case apply for UEs on both RRC_CONNECTED and RRC_IDLE states. 
Proposal 4: Data resources for SIB-1 and paging messages on macro-cell are configured by OAM for macro-femto case. These resources are left vacant by femto-cell to avoid interference. 
Proposal 5: Under presence of dominant interference, SIB-1 and paging message resources are indicated to UE with cross-subframe scheduling. 
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