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1. Introduction
In the last meeting #61, the way forward to identify the existing problems in Macro-Femto deployment, whether the R8/9 solution can solve the problem and whether the problem is serious enough to introduce new interference management have been discussed. The agreement has also been achieved in R1-103417. The similar issues were discussed by R1-103417 "WF on Identification of Co-channel Problem and Needs in Macro-Pico", co-signed by 11 companies by the end of #61meeting (CATT, CATR, ETRI, Fujitsu, Huawei, ITRI, KDDI, Kyocera, Motorola, NTT DoCoMo, Qualcomm). The contents are listed as below:
	Macro-Pico deployment- without any range expansion schemes (scenario 1) 
· DL: 
· No problem for control channel. 

· Reuse Rel8/9 ICIC for data channel 

· UL: 

· Reuse Rel8/9 power control mechanism for both control and data channel. 

· Other enhancement (e.g. power control parameter optimization)  FFS 
 

Macro-Pico deployment – with range expansion schemes (scenario 2) 

· DL: 
· No problem for control channel when bias is low. When bias is high, there is serious control channel interference, in which case Rel8/9 ICIC techniques are not fully effective in mitigating interference and enhanced interference managements are needed. Optimal bias setting is FFS. 

· UL: 

· Reuse Rel8/9 power control mechanism for both control and data channel. 

· Other enhancement (e.g. power control parameter optimization) FFS. 
· Whether range expansion is applied needs further study 


This WF was noted and indicated to have further E-mail approval. During the E-mail discussion between the meetings #61 and #61bis, further clarifications and discussions are made for scenario 1 and scenario 2. The two main issues we worked on are:
1. Whether at all there is further need for uplink power control optimization in pico-cell scenarios?

2. whether at all there is requirement for range-extension (and hence biasing) in pico cell scenarios？

The detailed are listed in the next section. 
2. E-mail discussion 

1. Whether at all there is further need for uplink power control optimization in pico-cell scenarios?
The comments came from TI, Toshiba, ALU and NSN that uplink power control optimization is not clear. As suggested by Ericsson, at this stage, other enhancements are still open in general and from majority view Rel.8/9 power control mechanism can be reused for UL with/without cell range expansion. 

After discussion, it seems there is an agreement on scenario 1 as:
	1) Macro-Pico deployment- without any range expansion schemes (scenario 1) 
* DL

        - No Problem for control channel

        - Reuse R8/9 ICIC for data channel

* UL

        - Reuse R8/9 power control mechanism for both control and data channel

3) Other enhancements are FFS


2. whether at all there is requirement for range-extension (and hence biasing) in pico cell scenarios？

The motivation of this way forward was to identify the problem and corresponding needs beyond R8/9. Toshiba, NSN, TI and Motorola suggest whether range-extension is necessary needing to be studied firstly before looking into any need of eICIC.
Majority companies confirm small bias range expansion can improve the system performance and it can be realized by implementation without any impact to standardization. Large bias (the example value which has been identified by many companies is beyond 6dB) range expansion will cause degradation on DL control channel. 

The wording proposals on scenario 2 from companies are as listed:
	Toshiba, NSN, TI, Motorola
	 2) Macro-Pico deployment- with range expansion schemes (scenario 2)

 

   - Whether range expansion is applied needs further study



	CMCC, CATT, Intel, LGE, CHTTL, ITRI
	2) Macro-Pico deployment- with range expansion schemes (scenario 2) 
*DL 
        - Performance gain is increasing when pico cell bias increases to some extent 
        - Considering legancy UE, eICIC is required for large bias-setting 
                 *Relative mechanism FFS. 
* UL 
        - Reuse Rel8/9 power control mechanism for both control and data channel 
(LGE also stated the above wording is inline with the observation captured in the chairman notes of RAN1#61)

	Huawei
	2) Macro-Pico deployment- with range expansion schemes (scenario 2) 

* Enhanced interference coordination between Macro and Pico cells is needed for control channel if with range expansion 

        - Whether cell range expansion is applied and the bias level needs further study 

	Ericsson
	2) Macro-Pico deployment- with range expansion schemes (scenario 2) 
* Large cell range expansion may degrade pico cell edge performance and thus requires eICIC

        - When cell range expansion is applied needs further study

* UL

        - Reuse Rel8/9 power control mechanism for both control and data channel 


Kyocera also gave comments that range expansion (scenario 2) can improve UL performance due to smaller pathloss and it may degrade pico cell edge DL performance in control channels. Since most companies think small bias does not cause large issues, further study is needed on whether/when large bias range expansion is beneficial compared to small bias.
KDDI supports to have further study on the scenario 2 with large bias range expansion because it exploits the possibility to enhance the capacity in HetNet. Also they encourage RAN1 to find good solutions to enhance the HetNet capacity during the Rel-10 timeframe.

ALU supports scenario 1 as representative of co-channel Macro-Pico HetNet status.
3. Proposal based on E-mail discussion 

From the E-mail discussion so far, scenario 1 (without any range expansion) seems ready to be agreed, but there are still debates on scenario 2. We suggest achieving conclusion for scenario 1 as shown in section 2 and continuing discussion about scenario 2 online to build consensus. 
