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1. Introduction

Macro+RRH (with same cell ID) scenario has been proposed recently in the context of CoMP SI and drawn much attention and debates [1]. Unlike conventional Macro+Pico HetNet scenario, in this case the same cell ID is shared by Macro cell and its RRH(s). In such a configuration both macro cell and its RRH(s) can be referred as transmission points (TPs) of one cell, which can be seen by the UE via proper CSI-RS configurations. eNB can configure a UE using RRC configuration/reconfiguration so that the UE can report CSI for its most favourable TP(s). The CSI-RS pattern configuration can be selected to maximize certain performance metrics such as UE throughput. When UE is moving within the same Macro-cell, the TP(s), for which the UE is reporting CQI, may no longer be the best TP(s) to serve the UE.  In this case, RRC reconfiguration is needed. Thus, how to reconfigure TP(s) in Macro+RRH (with the same cell ID) scenario is worth further study. In this contribution, we present two solutions that employ uplink measurement and CSI-RS measurement to trigger the RRC configuration/reconfiguration, respectively. Section 5.2.3 in [4] describes a similar issue in difference cell ID scenario as “Decision on CoMP sets”.
2. UL Measurement Triggered CSI-RS Reconfiguration
Sounding RS (SRS) has several usages in the system. First of all, it helps eNB find the optimal TP(s). In this case, the UE sends SRS and the eNB measures the received signal strength from all the TP(s) of one cell and configures CSI-RS pattern for reporting the CQI accordingly. Besides SRS, other UL signals/channels can also be used for triggering the CSI-RS reconfiguration, e.g. DMRS of PUCCH/PUSCH. In addition to the TP selection, SRS is mainly used for UL link adaptation and reciprocity based CL-MIMO. The different usages set different requirements on the SRS. For the UL link adaptation, the UL power control needs to maintain a known power spectrum offset between the SRS and PUSCH. For reciprocity based CL-MIMO, the SRS needs to provide the eNB enough receiving quality to estimate the UL channel covariance matrix or instantaneous channel for TDD. For example,  when an eNB operates in TM9 with PMI disabling in Macro+RRH (same cell ID) scenario, it needs to compensate not only the beamforming gain over a non-beamformed CQI but also the pathloss and Tx power differences between CSI-RS and CRS. In this case, the SRS Tx power for reciprocity based CL-MIMO may need to be high because the SRS needs to be clearly heard by not only the RRH(s) but also the macro. 
Among UL signals, SRS can be a good candidate for triggering CSI-RS reconfiguration. For example, the eNB first measures the received power of UE’s SRS from multiple TP(s) and uses the received power to estimate the absolute pathloss from multiple TP(s) to the UE. The eNB then selects the best DL serving TP according to equation (1):
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 is the selected best DL TP index.
Note that this approach takes into account the differences in the Tx Powers across all the TPs.  Because there typically is a large difference in the Tx power between macro cell and its low power RRH, macro cell could still be selected as DL serving TP even with a much lower Rx power of SRS. In addition, eNB can select multiple TPs with similar channel quality and map those TP(s) into one CSI-RS pattern.  We have the following observations and proposal:
Observation 1: The asymmetric best DL and UL serving cell problem caused by the large Tx power difference among macro and RRH(s) can be addressed purely by implementation in same cell ID scenario.
Observation 2: The SRS transmission power for CSI-RS reconfiguration triggering and reciprocity based CL-MIMO might be much higher than the SRS transmission power for PUSCH link adaptation.
Proposal 1: A pSRS-Offset value can be defined for each SRS parameter set for addressing the observed problems.
3. CSI-RS Measurements Triggered CSI-RS Reconfiguration
If we define RSRP measurements on CSI-RS, it’s possible for UE to change pathloss reference from CRS to CSI-RS and layer 3 also needs to filter CSI-RS RSRP measurements and report those filtered measurement results to eNB. The eNB can utilize those reports for CSI-RS reconfiguration.
Compared with CRS, CSI-RS is much sparser in time/frequency. Thus the measurement accuracy for CRS RSRP needs to be verified. Also the ports used for RSRP measurement can be different from CRS based RSRP measurement. Another difference is the CDM nature in CSI-RS pattern when more than one port are used. Thus the measurement definition might need to be modified accordingly.
4. Conclusion
In this contribution we briefly discussed the pros and cons of two methods for CSI-RS configuration/reconfiguration in macro+RRH same cell ID scenario. We recap our observations and proposal below:
Observation 1: The asymmetric best DL and UL serving cell problem caused by large Tx power difference among macro and RRH(s) can be addressed purely by implementation in same cell ID scenario.
Observation 2: The SRS transmission power for CSI-RS reconfiguration triggering and reciprocity based CL-MIMO might be much higher than the SRS transmission power for PUSCH link adaptation.
Proposal 1: A pSRS-Offset value can be defined for each SRS parameter set.
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