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1 Introduction

In RAN3 #76 meeting, an LS [1] was sent to RAN1 regarding UL interference mitigation for carrier based ICIC. This contribution provides some analysis with respect to the questions from the LS.
2 History of the LS

In RAN3 #73bis meeting, a RAN3 LS R3-112705 [3] was sent to RAN1 regarding UL Interference in the scope of the Carrier-Based HetNet ICIC WID, which asked if RAN1 considered the scenario where a macro cell and a pico cell share at least one carrier and in which a macro UE (MUE) interferes in the Uplink with the pico cell, while not being able to detect this pico cell on the DL.
In RAN1 reply LS R1-114460 [4], RAN1 pointed out the following:

RAN WG1 is aware of this scenario and discussed the uplink interference during the Work Item phase of Release 10 Enhanced ICIC. During Rel-10 discussion, it was concluded in RAN WG1#61bis [5] that for Macro-Pico deployment without any range expansion (which is the worst case for UL interference scenario), Release 8/9 power control mechanism for both control and data channel can be re-used, and enhancements were left for further studies.

Uplink enhancements for Macro-Pico are in Rel-11 time frame among the second priority items (cf. Further Enhanced ICIC work item [6]). Discussions and studies on second priority items for this work item are on hold in RAN WG1 until after RAN#55.
Then in RAN3 #76 meeting, an LS [1] was sent to RAN1 regarding UL interference mitigation for carrier based ICIC:

Following the reply LS from RAN1 in R1-114460 [4], RAN3 has discussed solutions for uplink interference mitigation as part of the Carrier Based HetNet ICIC work item. The scenario considered is that where a macro UE (MUE) interferes in UL with a pico cell, while not being able to detect the pico. Both, macro and pico share at least one carrier.

RAN3 has identified the following solutions with RAN3 impact as potential candidate solutions, to enhance UL interference mitigation, that are based on the principle that identification of the interfering MUE may be needed in the scenario above:
…

RAN3 would like to ask RAN1 to evaluate the solutions above and to assess whether they are technically feasible and whether they are beneficial with respect to other solutions, e.g., like those pointed in R1-114460 [4]. In case of such solution(s), are there any particular synchronisation requirement between (aggressor) Macro eNB and (victim) Pico eNB?

…
3 Discussion
From RAN1’s point of view, three steps may be followed in order to evaluate/reply the RAN3 LS [1]:
Step 1: Make sure that RAN1 reply LS R1-114460 [4] on UL interference mitigation was fully considered by RAN3 when RAN3 formulates further questions regarding UL interference issues in the RAN3 LS [1].

One observation is that the RAN3 LS [1] does not specify any concern with RAN1 suggested approach, namely the Release 8/9 power control mechanism can be used and no issues due to severe UL interference should be expected. Without any clearly identified concern with the existing mechanism, the solutions proposed in the RAN3 LS [1] should be viewed as for enhancement purpose only. UL enhancement, as pointed out by RAN1 reply LS [4], is among the second priority items. Until now, RAN1 did not discuss the second priority items, and these items were approved to be removed in the RAN #56 plenary meeting. 
Therefore, the definitive conclusion from RAN1 point of view at this stage is still that Release 8/9 power control mechanism for both control and data channels can be re-used for uplink interference mitigation. RAN1 may recommend RAN3 take RAN1 reply LS [4] into full consideration.

Step 2: Whether it is justified to enhance UL interference mitigation with extra effort should be decided.
This step relies on the conclusion of Step 1, which suggests, at the current stage, the meaning of conducting Step 2 study is marginal. Nevertheless, RAN3 may need to provide at least some preliminary indications that the enhancement with extra effort and additional implementation complexity is beneficial or needed at least from a RAN3 perspective; for example, RAN3 may support their request for the enhancement by stating that the enhancement may offer much higher UL spectrum efficiency based on RAN3’s initial evaluations. It may be mentioned that a full-scale justification, if needed to be worked out by RAN1, requires significant evaluation efforts by RAN1 and should be done only after some preliminary research indicates it may be beneficial.

Step 3: Analyze/evaluate the solutions proposed and selected by RAN3.

This step should be left until Steps 1 and 2 are confirmed.
4 Conclusion
This contribution provided some analysis with respect to the questions from the LS [1] from RAN3. To summarize, RAN1 may reply to RAN3 that:

RAN1 position and status specified in RAN1 reply LS R1-114460 have not changed;
RAN3 needs to take into full consideration the RAN1 reply LS R1-114460; and
RAN3 needs to provide at least some preliminary justifications or indications that the enhancement solutions with extra effort/complexity are beneficial and needed.
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