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1 Introduction
The shared cell-id heterogeneous network deployment scenario with geographically-separated antennas was identified as one of the target with high priority in DL MIMO study item [1]. This scenario is essentially Scenario 4 identified in the CoMP study item and further refined for DL MIMO in [2] as:

· Scenario A: Network with low power RRHs for both outdoor and indoor within the macro cell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell (CoMP Scenario 4).
· Scenario C: Network of only low power RRHs for both outdoor and indoor where the transmission/reception points created by the RRHs have the same cell IDs. 

UE has different radio conditions from different transmission point (TP) (macro BS node or RRH) dependent on its location within the cell and transmission power of the corresponding TP. More efficient data transmission can be enabled from closer TP or higher power TP. Therefore one of the important issues for the above scenarios is CSI RS port selection / reconfiguration or TP association [3-7]. We present our views on this issue in this contribution.
2 CSI RS port selection
Scenario A can be illustrated in Fig.1 and scenario C is same as scenario A except that no macro BS node exists within the cell. 
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Fig.1. Scenario A based on [8]
For the above scenarios, the same cell ID configuration at different TPs enables these TPs behave as a single cell. However, different TP can have different CSI-RS resource index configuration as in Fig.1 thanks to high reuse factor of CSI RS defined in Rel-10. Furthermore, cell splitting gain for data transmission can be reaped by exploiting spatial separation of different TPs even with the same CSI-RS resource index configuration. Due to difference in large scale fading such as path loss (e.g. PL0 from macro BS node and PLi from RRH RRHi, i = 1, 2, 3) and transmit power between TPs (e.g., 46dbm at macro BS node and 30 dBm or 37dBm at RRHs for 10MHz system bandwidth), UE has different radio conditions from different TPs dependent on its location within the cell and transmit power of the TPs. More efficient data transmission can be achieved from closer TPs or higher power TPs. 
CSI-RS ports with better radio conditions can be configured for different UE by using UE-specific CSI-RS configuration based on the dedicated signaling of CSI-RS configurations as defined in R10. UE specific CSI configuration in R10 is mainly to address the case of UE with capacity of reception of only 4Tx transmission within the cell with 8Tx antenna configuration and homogeneous network deployment scenario is the main scenario in mind where transmission power at different RS ports and large scale fading are essentially same. However, for the shared cell-id heterogeneous network deployment, what procedure can be used to select CSI RS ports for UE to obtain the best radio conditions is still an open issue, due to the above mentioned reason.
Two options can be considered for the above issue of CSI-RS port selection as follows with their pros and cons:
Option 1: UL measurement based CSI-RS port selection 

eNB receives and measures UL physical channel such as PUCCH and PUSCH or reference signal such as SRS and determine CSI RS configuration for each UE with the same cell, taking advantage of  the possible reciprocity of UL and DL channel. 
· Pros
· It can be an implementation issue at eNB and then no further specification modifications are needed.
· Cons
· UL measurement may be not accurate enough for DL signal due to mismatch between the UL and DL channels, especially for FDD systems.
· Higher UL configuration requirement may be imposed on UE to facilitate accurate UL measurement.
Taking SRS based UL measurement as an example, two SRS trigger types, type0 and type1, are defined in Rel.10 for SRS transmission. For trigger type0, SRS is configured via higher layer signaling. During period of this SRS configuration, persistent power consumption and physical resource allocation for SRS will happen. Furthermore, switching to the other SRS configuration will result in extra RRC signaling overhead, usually not worth for a single physical layer parameter adjustment. For trigger type 1, SRS can be only configured in PUSCH grant (DCI format 0/4) or PDSCH grant (DCI formant 1A). It cannot be configured with PDSCH grant (formant 1A) because of no PDSCH transmission before UE specific CSI RS configuration. UE specific CSI RS configuration is signaled through RRC connection reconfiguration procedure. PUSCH is mainly for NAS signaling interaction before this procedure. That is, the opportunity of SRS request with DCI for PUSCH transmission might be limited and not ensured for CSI RS port selection if no additional change in specification.
Based on the discussion about SRS based CSI RS port selection, we can have 

Observation
· Trigger type 0 based SRS for CSI RS selection results in additional resource consumption or RRC signalling overhead.

· Opportunity of trigger type 1 based SRS cannot be ensured for CSI RS selection before RRC connection reconfiguration procedure.
Option 2: CSI-RS-measurement-based CSI-RS port selection
UE can measure candidate CSI-RS configuration(s) and report the preferred CSI-RS configuration(s) with or without the associated measurements such as RSRP or RSRQ. Then eNB can decide the UE specific CSI-RS configuration(s) based on the report from UE measurement.
· Pros
· More accurate information about the DL signal quality from different TP can be obtained based on CSI-RS measurement. Similar to handover procedure based on RSRP on CRS, RSRP on CSI RS can be used for CSI RS port selection or TP association, and RSRQ on CSI RS can also be exploited to take interference into account.
· Cons
· Additional standard effort and necessary UE implementation are needed. 
If CSI RS measurement is used for CSI RS port selection, an additional report should be defined for CSI RS configuration(s) recommended by UE:
· The preferred CSI RS configuration or set of CSI RS configurations can be reported by UE. Additional RSRP measurement might be considered to facilitate eNB’s decision.
Based on the above discussion, we have
Proposal

· CSI RS measurement based CSI RS selection is slightly preferred.

3 Conclusion
In this contribution two options for CSI RS port selection are discussed for the shared cell-id heterogeneous network deployment scenarios. Based on the discussion we have the following observation and proposals.
Observation

· SRS based CSI RS port selection will be impacted by the follow aspects:

·  Mismatch between UL and DL signals; 
· Additional SRS resource requirement or RRC signalling overhead.
Proposals
· CSI RS measurement based CSI RS port selection is slightly  preferred;
· If CSI RS port selection is based on  CSI RS measurement, an additional report should be defined for CSI RS configuration(s) recommended by UE 
· The preferred CSI RS configuration or set of CSI RS configurations can be reported by UE. Additional RSRP measurement might be FFS.
4 References

[1] RP-110457, “Study on Downlink MIMO Enhancement for LTE-Advanced”, Kansas City, USA, March 15-18, 2011.
 [2] R1-112419, “Evaluation assumptions for scenarios / antenna configurations to be evaluated for CSI feedback enhancement”, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, 3GPP TSG RAN WG1 meeting #66, Athens, Greece, August 22 – 26, 2011.
[3] R1-110649,“Aspects on Distributed RRUs with Shared Cell-ID for Heterogeneous Deployments”, Ericsson, ST-Ericsson, 3GPP TSG RAN WG1 meeting #64, Taipei, February 21 –25, 2011
[4] R1-110867, “CoMP with Lower Tx Power RRH in Heterogeneous Network”, NTT DOCOMO, 3GPP TSG RAN WG1 meeting #64, Taipei, February 21 – 25, 2011
[5] R1-110936, “Further details on CoMP configurations”, Qualcomm, 3GPP TSG RAN WG1 meeting #64, Taipei, February 21 – 25, 2011
[6] R1-110649, “Discussions on CSI-RS port selection for non-uniform networks with low-power nodes”, Samsung, 3GPP TSG RAN WG1 meeting #65, Barcelona, Spain, May 9 – 13, 2011

[7] R1-111593, “CSI-RS configuration reconfiguration in distributed RRH systems”, Intel, 3GPP TSG RAN WG1 meeting #65, Barcelona, Spain, May 9 – 13, 2011
[8] TS 36.819, “Coordinated Multi-Point Operation for LTE Physical Layer Aspects”, 3gpp LTE.

