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1 Introduction

In RAN-1 82, it was agreed that in order to improve SRS capacity, besides increasing the number of UpPTS SC-FDMA symbols for SRS and increasing the number of combs, other enhancement techniques can also be discussed. 
In this contribution, we propose inter-cell SRS coordination for reducing inter-cell SRS interference and thus improving SRS resource efficiency. With inter-cell SRS coordination, only signaling via X2 interface needs to be enhanced, which will be easily implemented in Rel-13. 
2 SRS configuration with inter-cell information exchange
In 3GPP LTE Rel-12, a SRS resource is assigned by the eNB via RRC signaling and is comprised of frequency, time and sequence resources [1]. For example, for a SRS with periodic SRS transmission in normal uplink subframes, the frequency resource can be derived with parameters ul-Bandwidth 
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 in IE SoundingRS-UL-Config; the time resource can be derived with cell-specific parameter srs-SubframeConfig and UE-specific parameter srs-ConfigIndex 
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 in IE SoundingRS-UL-Config; the sequence resource can be derived with physcial cell ID 
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 and parameters groupAssignmentPUSCH 
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 in IE PUSCH-Config and cyclicShift 
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 in IE SoundingRS-UL-Config [1-3].

In current LTE Rel-12, none of SRS configuration parameters in IE SoundingRS-UL-Config  is transferred between eNBs for SRS configuration [4]. The cell-specific parameter srs-SubframeConfig could be used to avoid inter-cell SRS interference by taking neighboring cells’ configuration into account in O&M. However, the setting of cell-specific SRS periodicity 
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 depends on the assumption of UE mobility. Even careful cell-specific configuration may not be able to avoid interference from other neighboring cells in the case that 
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 while the number of interfering cells is more than 1, or  in the case that  
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 while the number of interfering cells is more than 2, etc. 
The SRS interference caused by inter-cell SRS correlation could degrade UL channel estimation accuracy and hence could not only impact UL transmisson quality but also impact DL transmission quality in TDD. If the serving eNB can acquire SRS configuration information of neighboring cells dynamically via the x2 interface, it can configure SRS resource of the serving cell accordingly. For instance, the serving eNB can allocate REs which are not used or least used by neighboring cells for SRS transmission to mitigate inter-cell SRS interference. For exchanging the information, as the eNB does not need to know the SRS assignment details of neighboring cells, only resource occupation status is needed to be updated with addition or deletion operations.
Proposal 1:  SRS configuration information should be exchanged between eNBs.
3 SRS configuration with interference prediction
Based on SRS configuration information of neighbouring cells, the serving eNB can set up a SRS candidate pool comprised of SRS resources which or whose highly correlated counterparts are relatively less used by neighbouring cells. The serving eNB can predict the interference level for each candidate SRS with the received signals on corresponding REs, e.g., calculating the correlation level by correlating the received signal with the candidate SRS. As SRS in one cell are orthogonal to each, the predicted interference level does not include the interference from the serving cell. Therefore, the eNB can select the SRS which is predicted to be least interfered by neighbouring cells and assign it to the UE. 
Proposal 2: Interference prediction can be used based on SRS information exchange
4 Conclusions
In this contribution, we have discussed the means of mitigating inter-cell SRS interference, and we put forth the following preliminary proposals:

Proposal 1: SRS configuration information should be exchanged between eNBs.
Proposal 2: Interference prediction can be used based on SRS information exchange
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