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1. Introduction

A CoMP evaluation for Release 11 is currently ongoing in RAN1 [1]. The main focus of the past analysis was system level simulations of CoMP schemes [2] without consideration of functional issues required to support such CoMP techniques. However in order to complete the CoMP SI, the analysis of the required specification changes for CoMP schemes is also needed. To address this issue an email discussion on CoMP specification changes was initiated in the last RAN1#65 meeting [3]. During the email discussion the specification impact for DL CoMP was sufficiently discussed, but standardizations changes required for UL CoMP were not treated. In order to finalize the CoMP specification analysis, in this contribution we a text proposal to the current version of CoMP TR document [2] that described enhancements in the standard required for UL COMP techniques. For the sake of convenience the proposed changes are highlighted in green color.
2. Text proposal for UL CoMP section
6       Uplink coordinated multiple point transmission

Coordinated multi-point reception implies coordination among multiple, geographically separated points. Uplink coordinated multi-point (UL CoMP) reception is expected to have very limited impact on the RAN1 specifications.
6.1    Terminology and definitions

< Note: e.g. definitions for joint receiver processing, etc>

UL CoMP implies dynamic coordination among multiple geographically separated reception points.

6.1.1 UL CoMP categories

· Joint Reception (JR): PUSCH transmitted by the UE(s) is received jointly at multiple points (part of or entire CoMP cooperating set) at a time, e.g., to improve the received signal quality 
· Coordinated Scheduling and Beamforming (CS/CB): PUSCH transmitted by the UE(s) is received at the serving point only, but user scheduling/beamforming decisions are made with coordination among points corresponding to the CoMP cooperating set

6.2    Radio interface specification areas (specification impact)

< Note: describe potential impact to specification e.g. SRS, power control, etc. Recommendation is to consolidate all feedback/signaling aspect to this section like the DL CoMP section, since the text might be shorter>
UL CoMP should include the possibility of coordination between different RX points and/or cells for reception of data and reference signals from UEs. From radio-interface perspective, there is no difference for the UE if the cells belong to the same eNodeB or different eNodeBs. If inter-eNodeB coordination is supported, information needs to be signaled between eNodeBs.

Enhancements to the DM-RS and SRS design (e.g. DM-RS and SRS with improved multi-cell orthogonality) may be considered to improve the DM-RS and SRS reception at the points/cell belonging to a CoMP cooperating and measurement set respectively.

According to Rel-10 specifications, the base sequences for DM-RS and SRS are derived from the cell ID. For efficient DM-RS and SRS user scheduling and reception, means of increasing the DM-RS and SRS user capacity may be considered, especially for CoMP scenario 4, wherein the macro cell and the low power RRHs share the same cell ID.

Enhancements to the uplink power control mechanism (including the derivation of the pathloss for UL CoMP, and means to ensure sufficient UL signal quality with minimal intra- and inter-cell interference) to support multi-cell reception may be necessary. Higher layer signalling to set the uplink power control according to single-cell or CoMP scenarios may be considered. For CoMP scenario 4, means to improve the pathloss estimation (for instance, simultaneous transmission of CRS by the macro cell and the low power RRHs or using other reference signals) may be considered.

To ensure accurate reception of SRS at the coordinating points, further enhancements to the power control scheme for SRS may be considered,

Enhancement for uplink timing estimation mechanism to support efficient JR CoMP operation may be considered.

6.3    Overhead support of UL CoMP

< Note: add information and update according to release 10 specification>

< SRS, UL-RS, etc >
This section discusses additional overhead required to support UL CoMP reception in comparison to Rel-10 systems:

-
In the uplink, there may be an increase in the overhead if the number of SRS symbols per frame is increased to improve the SRS user capacity.

-
In the downlink, UL CoMP schemes may increase the PDCCH load due to possible increase in the power control related signaling.

6.4    Inter/Intra-site backhauling support for uplink CoMP

<Note: capture discussions regarding backhaul requirements and support for uplink CoMP between different sites and same sites, e.g., backhaul fiber/copper capacity requirement, requirements on synchronization accuracies, types of information exchanges. Parameter discussions on propagation delay/network sync error for evaluation are not described here but in the appendix >
Configuration of UL CoMP parameters and coordinating set over inter-point links, e.g. over point-to-point fiber or X2, may be signaled to make the nature of the reception point (if it belongs to the same or different eNodeBs, etc.) and some details of the UL CoMP operation transparent to the UE

JR CoMP introduces more stringent throughput requirements for backhaul link than CS/CB UL CoMP. The latency requirements for backhaul link are similar for all CoMP categories.
6.5    others Others
<Note: capture discussions regarding other aspects >

3. Conclusions

In this document the specification changes required for UL CoMP were proposed. We suggest RAN1 to adopt this text proposal in the CoMP TR document.
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