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Introduction

A revised CoMP SI for Release 11 was agreed at 3GPP RAN#50 meeting [1]. The extended scope includes the analysis of coordination schemes for a cell(s) and the distributed RRHs connected to the cell(s) where RRHs may not form separate cells from the cell to which they are connected. During 3GPP RAN1#63bis it has been decided to conduct the performance evaluation of this scenario during Phase 2 which aims to start after 3GPP RAN1#64 meeting [2]. Although the main focus of Phase 2 will be the system level performance analysis, a complete evaluation should also include the functional analysis of the proposed schemes. Therefore, in this contribution, we discuss the framework for such analysis that in our view should be additionally addressed and studied by the proponents of common cell ID configuration.

1. Discussion on the advantages of common cell ID configuration
Single scheme/framework that can be applied for all intra-eNB CoMP scenarios and be extendable to inter-eNB CoMP scenarios is always preferable. The optimization for some scenarios should be considered only if the solution provides substantial gains. Therefore to provide sufficient justification the advantages of the common Cell ID (proposed for the specific deployment scenario of low power RRHs) should be carefully studied and compared with the more generic solution of different Cell ID.
As an example in this section we discuss the benefits of the common Cell ID indicated in [3][4] by comparing them with different Cell ID solutions:
1. Dynamic switching of the RRH(s) serving a specific UE according to UE’s channel status. In this case the deployment with distributed RRHs within the same logical cell avoids many instances of L2 handovers between transmission points.
In our view the dynamic cell switching functionality can be implemented in the configuration with common Cell ID. However it is likely to require a dedicated control signaling from the UE on the preferred RRHs configuration or periodical SRS transmission from the UE on joint sounding resources. In this case the overhead reduction due to dynamic cell switching should be carefully compared (especially for the most common scenario with low mobility UEs) with the event-driven intra-eNB handover. The possible solutions of dynamic cell switching in different cell ID (e.g. by using CA framework) should be also considered.
2. The presence of only a single CRS pattern within the CoMP cooperating set solves the problem of collision between CRS and PDSCH for joint transmission.
For the common Cell ID the problem of collision between CRS and PDSCH is avoided. However in different Cell ID solution the problem can be also addressed. For example, the Cell ID’s of RRHs and macro cell can be configured in modular way so that CRS frequency shift will be the same across all RRHs and macro cell. In this case the interference from CRS’s on PDSCH can be fully avoided. One could argue that in such configuration the interference estimation on CRS is mismatched for Releases 8, 9, 10 UEs. However the problem of interference estimation mismatch for Releases 8, 9, 10 UEs may also arise in common cell ID, when multiple RRHs will be simultaneously serving a multiple of Release 11 UEs. Therefore the collision avoidance advantage should be carefully compared with the possible solutions in the different Cell ID configuration.
2. Discussion on the potential specification impact of common cell ID configuration 
The identified performance advantages should be assessed versus the required specification changes. As an example the following specification changes may be required for the common Cell ID solution:
Downlink control channels: The conventional PDCCH and PHICH channels in common Cell ID will be shared by macro cell and RRHs. When RRHs are deployed to increase the capacity of the network there may be downlink control channel capacity shortage. Redesign of the downlink control channels may be required in this case.

LCS performance: The conventional positioning reference signals are defined for each Cell ID. For common Cell ID scenario to avoid ambiguity in time difference of arrival measurements at the UE, the PRS should be only transmitted by one point (e.g. macro cell). In this case the UE-based positioning will not benefit from the distributed RRHs deployment as in the different Cell ID configuration. Some enhancements to PRS design may be required. 

DM-RS for PDSCH: To enable simultaneous transmission from multiple RRHs to multiple UEs with resources reuse the additional scrambling functionality for DM-RS (e.g. similar to antenna port 5 user-specific reference signals) may be required.
Uplink Open-Loop Power Control Schemes: The conventional uplink open loop power control scheme which is based on CRS measurements for path loss component may not be accurate for the uplink transmission with dynamic RRHs selection. Some enhancements to uplink power control scheme may be required. 

Carrier Aggregation: The interaction of carrier aggregation features (e.g. for deployment scenario 4 of CA) with common cell ID configuration should be clarified.
3. Conclusions
Two approaches of RRHs configuration are considered in CoMP SI with common and different Cell ID. A single scheme/framework that can be applied for all intra-eNB CoMP scenarios and be extendable to inter-eNB CoMP scenarios is always preferable. Considering the different Cell ID configuration as more generic solution which is inline with the existing design of Releases 8, 9, 10 features a careful assessment of the common cell ID solution optimized for specific scenario is required. In order to complete the evaluation, Phase 2 should additionally include the functional analysis of the Scenario 4.
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