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1. Introduction
In RAN4#63, some contributions on advanced receiver with asynchronous network operation were treated [1]

 REF _Ref327266172 \r \h 
[2]

 REF _Ref327266174 \r \h 
[3]. As one outcome of the discussion, it was concluded that a timeplan for asynchronous studies should be discussed in RAN4#63AH to address the following objective of the interference rejection performance requirements work item [4]:
· Gains for asynchronous network deployments were not concluded in the study item phase due to the limited input contributions. The need for requirements covering asynchronous deployments may therefore be investigated in the WI phase.
In this contribution we propose a workplan for these studies.
2. Discussion
As indicated in the WID [4], gains for asynchronous network deployments using IRC receiver were not concluded due to the limited number of input contributions. Given the relatively short timescale for investigating IRC gains for asynchronous network deployments and, if appropriate, to specify requirements, the following approach is proposed:
RAN4#64 (Aug. 2012)
Interested companies are invited to provide system simulation results investigating aspects of the asynchronous environments. The methodology of the evaluation may need some consideration, but aspects which need to be investigated include:
· Investigation of the typical mixture of synchronous and asynchronous interference experienced by UEs in cell edge conditions at G=0dB and G=-2.5dB;
· Typical DIP profiles relevant for asynchronous interference – note that the DIP profile may also contain interference from synchronous cells;
· Consideration of the time delays of asynchronous interference which could be further used in link level simulations
Based on the system level studies, RAN4 should discuss typical scenarios for evaluation at link level and determine appropriate link level parameters. Due to limited amount of time available, we propose that simulation assumptions iterated so far for the synchronous case are reused as much as possible, and that the link level evaluations are used for two purposes: First, determining both the gains seen using LMMSE-IRC over baseline receiver and second, assuming that the gains are sufficient to conclude on the inclusion of asynchronous network performance requirements, as a first round of alignment simulations.

Proposal 1: 
Investigate asynchronous scenarios at system level until RAN4#64 and agree link level simulation assumptions during RAN4#64 based on the outcome of the system simulations.
Considering that the synchronous part of the advanced receiver work item covers requirements for both CRS and DM-RS transmission modes, it could be desirable to simplify the requirements as much as possible. Hence, for example, a simple scenario analogous to test 1 (TM2 in serving cell, TM3 in interfering cell) could be considered for verifying the performance of the receiver for asynchronous network scenarios, with the understanding that other transmission modes are explicitly tested with synchronous network.
RAN4#64bis (Oct. 2012)
Based on the link level assumptions agreed in RAN4#64, it is expected that interested companies will provide initial alignment results by RAN4#64bis. Using these results, it is expected that RAN4 will be able to reach a decision on the typical level of gains of LMMSE-IRC receiver in asynchronous scenarios, and hence complete the corresponding objective of the work item. We anticipate that some adjustment of the parameters used for the initial evaluation of gains at link level may be needed to conclude on the appropriate settings for the requirements. Hence, assuming RAN4 decides to continue with the development of asynchronous requirements, a further round of alignment simulations, as well as simulation of results with implementation margin, may be needed between RAN4#64bis and RAN4#65.
Proposal 2: 
Based on the outcome of the initial link level evaluations, RAN4 should reach a decision on the gains of LMMSE-IRC receiver in asynchronous scenarios during RAN4#64bis. If RAN4 decides to develop requirements for asynchronous network scenarios, a further refinement of link level assumptions may be performed.

RAN4#65 (Nov. 2012)
Since RAN4#65 is the last RAN4 meeting before the planned ending date for the work item, it is expected that,  assuming RAN4 decides to continue with the development of asynchronous requirements, both further link level results and results with implementation margins are to be provided by interested companies. Based on those further results, it is expected that an asynchronous, or mixed synchronous/asynchronous requirements scenario could be introduced into 36.101. Alternatively, one of the existing synchronous scenarios could be converted to an asynchronous scenario by using non zero delay, if this is agreeable in RAN4.
Proposal 3: 
Based on results provided in RAN4#65 by interested companies, RAN4 specifies requirements appropriate for asynchronous network operation. 

The workplan for asynchronous studies and possible requirements is also summarised in Figure 1.
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Figure 1: Workplan for asynchronous studies and possible requirements
3. Conclusions

This contribution provides a timeline for further studies on asynchronous network deployments. It is proposed that the work proceeds as follows
Proposal 1: 
Investigate asynchronous scenarios at system level until RAN4#64 and agree link level simulation assumptions during RAN4#64 based on the outcome of the system simulations.
Some of the aspects which would be investigated at system level include

· Investigation of the mixture of synchronous and asynchronous interference experienced by UEs at G=0dB and G=-2.5dB

· Typical DIP profiles relevant for asynchronous interference – note that the DIP profile may also contain interference from synchronous cells

· Typical time delays of asynchronous interference

Proposal 2: 
Based on the outcome of the initial link level evaluations, RAN4 should reach a decision on the gains of LMMSE-IRC receiver in asynchronous scenarios during RAN4#64bis. If RAN4 decides to develop requirements for asynchronous network scenarios, a further refinement of link level assumptions may be performed.

Proposal 3: 
Based on results provided in RAN4#65 by interested companies, RAN4 specifies requirements appropriate for asynchronous network operation. 
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RAN4#64: Investigate asynchronous scenarios at system level until RAN4#64 and agree link level simulation assumptions during RAN4#64 based on the outcome of the system simulations.



