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1. Introduction
Reference [1] called for study of efficient support of the deployment of low-power RRH within a single local cell (i.e., same cell ID, defined as Scenario 4 in [3]). This contribution discusses the pros and cons of single cell ID deployment strategy as compared to the separate cell ID deployment strategy. 
2. Cell-Splitting Baseline
RRH deployment with high capacity/low latency interconnection between macro and RRHs is very similar to conventional distributed antenna deployments, in terms of the following envisioned use cases:
· Indoor coverage 

· High-speed coverage 

· Blind spot coverage 

Not only coverage, but also cell average performance is also of importance to the RRH deployment. In a primitive DAS system, the same signals are transmitted mainly for coverage reason. But for advanced DAS or RRH based systems where each remote unit can transmit different signals, it is expected from the operators that RRH based hetnet should be able to:
· achieve the cell splitting gain as if each RRH is an independent picocell eNB

· at the same time, significantly alleviate the cell-edge issue caused by cell splitting (e.g., based on the CoMP concept).

Even though a RRH may not be a full function picocell eNB, the cost of site planning and backhauling for RRH deployment is the same as that of deploying picocell eNBs. Hence, multi-fold throughput gain as expected in cell-splitting is the baseline.

To support the capacity increase in cell-splitting, radio resource reuse is the key. For example, the same radio resources are reused by the control signaling to serve a large number of users. For that reason, current RRH based deployment has taken the approach of assigning separate cell ID for each RRH to allow each RRH to serve its own UEs without tying radio resources of other RRHs. Note that Rel-8 control signaling is designed to function properly even in harsh resue-1 interference scenarios anyway. 
Proposal: 
· RRH with separate cell ID should be used as baseline operation for performance benchmarking

3. Does CoMP Require Single-ID?

The fundamental challenge for CoMP is to coordinate among RRHs and macro when needed for cell-edges UEs, while at the same time observing the constraint that each RRH may have its own cell-specific “obligation” on some resources. These obligations arise from the fact that other UEs depend on those resources, such as CRS and resources used for cell-specific broadcast (e.g., MIB, SIBs). If all radio resources are under the control of a single entity, CoMP operation will be conceptually cleaner. In this section, we discuss what could be the envisioned benefits with single-cell ID deployment and whether they will require single-ID deployment. 
RS and Data Dependency on cell ID
CRS position in the frequency domain and CRS sequence depend on Cell ID which also determines the randomization seeds of all RS sequences including CSI-RS and is also used to, along with RNTI, to scramble PDSCH.  If we try to align the CRS locations so that the usable resources for CoMP become less fragmented, we may achieve the goal with some Cell ID planning. Of course, CRS will still collide, but that is part of the cell splitting and it is no different from Rel-8 deployment. Note that using different cell ID at each transmission point still results in different scrambling of traffic data. Clearly in the case of JP, all CoMP transmission points will have to use the same cell ID for data scrambling, which is of course possible with the coordination between points. In this case, “non-anchor” RRHs have to use the anchor RRH’s cell ID for data scrambling.  
In CoMP, the UE will estimate channels from multiple RRHs, for example, based on CSI-RS ports. In Rel-10, UE knows the CSI-RS configuration of its serving RRH only, but not others. But it is technically possible if the serving RRH informs the UE of the other RRH cell ID in the CoMP cooperating set and their CSI-RS configuration. Even though CoMP transmission does not require UE to have the knowledge of all the transmission points due to DRS based demodulation, it seems to be beneficial to provide UE with the cell ID of all transmission points in the cooperating set to, for example, enable interference cancellation, better CQI prediction and so on.
Handoff aspect
In RRH deployment with separate cell ID for each RRH, each UE will be associated with a RRH. As other RRH become more suitable for that UE in the case of mobility, the associated RRH changes according to the normal RRM procedure. The data sink (eNB) is actually unchanged. In the case of single cell ID, UE does not need to make any handoff. But this conceptual advantage does not seem to be critical. The question is how frequent the handoff is and if there is any fatal performance degradation during handoff. For the most common low-mobility scenario as envisioned for small-cell RRH-based deployment, it does not seem to incur frequent handoff. During handoff, CoMP may be help to minimize any degradation. Therefore, timely handoff does not seem to be critical even though it could certainly improve control channel reliability.     

Observation:

· CoMP operation does not seem to require single cell ID, especially if CoMP may benefit from providing UEs with cell IDs of the CoMP cooperating set. 
Cell Portion ID
In the case of separate cell ID for each RRH, as a reference, we could consider the definition of “cell portion ID” which was introduced in UTRA. 

In TR25.865 v1.0.1 “TR on Improvements of distributed antenna for 1.28Mcps TDD” [2], it was concluded that, 
for measurement and report mechanism, reuse the definition of cell portion in the physical layer measurement to describe a specific area which is covered by a distributed antenna.
Different RRH may be used to cover different area, and these different areas may have different measurement result. In UTRA Rel-9, as an enhancement of beam-forming, the cell portion has been introduced, where the cell portion means a geographical part of a cell for which a Node B measurement can be reported to the RNC. A cell portion is semi-static and identical for both the UL and the DL. Within a cell, a cell portion is uniquely identified by a cell portion ID. Similar as beam-forming, the area covered by the distributed antenna can also be treated as a geographical part of a cell associated with a cell portion ID.
4. Conclusions

This contribution discusses the pros and cons of single cell ID deployment strategy as compared to the separate cell ID deployment strategy, in particular, we
· Propose to consider RRH with separate cell ID to be used as baseline operation for performance benchmarking

· Observe that CoMP operation does not seem to require single cell ID, especially if CoMP may benefit from providing UEs with cell IDs of the CoMP cooperating set. But we are open to further study if clear advantage of single cell ID can be shown. 
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