
3GPP TSG-RAN WG3 Meeting #86















R3-142719
San Francisco, USA, Nov 17th – 21st, 2014
Title: 
Analysis on Muting Reply
Source: 
Nokia Networks 
Agenda item:

24.1
Document for:
Discussion and Approval
1   Introduction 

Last RAN3 meeting agreed the baseline Stage-3 CR ([1]), but did not finalize the muting reply. This contribution analyzes the muting reply and possible way forward. 
2   Detailed analysis 

The reason to introduce muting reply was described in ([2]), 
In light of the above it is important that eNB2 informs eNB1 about the adopted muting pattern. The reason for this is that if such notification did not occur, eNB1 would assume that muting was applied to all subframes indicated in the Listening Subframe Pattern IE and will therefore stop any transmission/reception activities in such subframes for the sake of detecting eNB3’s synchronisation RSs. The latter will result in a waste of resources because half of the subframes on which eNB1 will attempt to detect eNB3’s synchronisation RSs are interfered by eNB2, making RS detection unlikely to happen.
The benefit of the muting reply is inform the target eNB, so it can avoid to waste the resources for those non-muted LRS subframes. When we analyze how the muting reply is used, we also need to consider that target listens to the source’s LRS subframe for initial synchronization, and for tracking:

· Scenario 1: Initial Synchronization Phase

The target cell is not synchronized yet. Target cell try to sync to source, but get the interference from the aggressor cell. In this scenario, it is meaningless to analyze the waste of resource, since the target cell cannot start its normal operation before it is synchronized. 
· Scenario 2: Tracking Phase 

The target cell has already synced to source cell. Target cell periodically listen to source cell, e.g. to compensate the time drifting (or deviate from the exact time) of oscillator. It may be true that the target cell can save the resource by knowing the actual muting pattern in the aggressor cell. However, we need to note the very long periodicity for LRS subframe, which is at least 1280ms. In other words, if there is no muting reply, the eNB1 may waste one subframe every 1280ms or even longer, e.g. 2560ms, etc. So the saving from the muting reply is only one subframe every 1280ms or even longer, e.g. 2560ms, etc. 
Observation: the resource saving from muting reply is only valid for tracking phase, and the saving is very small considering current long periodicity. 

With this, any complex procedure/parameters for muting reply should be avoided. In last meeting, it was discussed whether the aggressor eNB need to inform other target eNBs in case it changed its LRS transmission per the muting request. First, it is very difficult due to the lack of target eNB information in the aggressor eNB about which target cell uses the aggressor eNB as the source. Second, this will require further enhancement. Due to the small benefit of muting reply, it is not worthy to introduce any further enhancements. 
Proposal 1: Considering the small benefit of muting reply, any complex procedure/parameters for muting reply and further enhancements should be avoided. 
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Figure 1 – Muting example

The following parameters were proposed to be included in the muting reply:
· Muting Pattern Period
It was proposed that the aggressor may mute subframes with double period with respect to its listening RS period. To avoid the conflicts between aggressor eNBs, it was also proposed that aggressors may use similar muting pattern, e.g. all related eNBs are configured to mute the 2nd LRS subframe, the 4thLRS subframe, etc. Even this lacks of the flexibility, this restriction may be acceptable. 
· Muting Pattern Offset
The Muting Pattern Offset is used when the muted subframe is not the 1st LRS subframe. It is unclear why the aggressor eNB cannot mute the 1st LRS subframe. If the eNBs are configured to mute the 2nd LRS subframe, the 4th LRS subframe, etc, why cannot the OAM configure the aggressor eNBs to mute the 1st LRS subframe, thus avoid to include the Muting Patter Offset in the muting reply? This can easy the target eNB’s imlementation. One may argue adding Muting Pattern Offset can add the flexibility, but we need to note the flexibility is already gone with the restrictions for Muting Pattern Period. So there is no need to add Muting Pattern Offset. 
· E-CGI List
The purpose of E-CGI List is to inform the target cell which cell has been muted, for example, aggressor eNB can only mute some cells but not all cells as requested by the target eNB. But the benefit is questionable. When aggressor eNB cannot mute for one or more cells, the LRS subframe still suffers from the interferemce from those cells. From the target eNB’s perspective, there is no difference between one (or some) cell(s) cannot mute, and all cells cannot mute. In both cases, the LRS subframe is not protected. So there is no need to include the E-CGI List in the muting reply.
Proposal 2: There is no need to include the Muting Pattern Offset and E-CGI List in the muting reply.

3   Conclusion and Proposals
This contribution analyzed the benefit and IEs for muting reply. Our proposals are:

Proposal 1: Considering the small benefit of muting reply, any complex procedure/parameters for muting reply and further enhancements should be avoided. 
Proposal 2: There is no need to include the Muting Pattern Offset and E-CGI List in the muting reply.
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