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1. Introduction

CoMP transmission and reception has been studied for deployment types such as cells with distributed RRHs and heterogeneous networks in order to identify potential standardization impact in Rel-11. This contribution investigates the specification impact of Rel. 11 CoMP, and summarizes the possible RAN1 discussion items.
2. Possible RAN1 Discussion Items for Rel. 11 CoMP
2.1. Channel State Information Feedback
Downlink CoMP transmission schemes can be divided into two categories such as coordinated scheduling/coordinated beamforming (CS/CB) and joint processing (JP) as described in [1]. Joint processing can be further categorized into joint transmission (JT) by multiple cells to a given UE, in which they transmit at the same time using the same time and frequency radio resources, and dynamic point selection (DPS), in which cells can be selected at any time considering interference. To achieve these CoMP transmission schemes, channel state information (CSI) feedback schemes should be investigated considering the system performance impact and feedback overhead. Although many feedback schemes were already discussed in the Rel. 10 CoMP investigation phase including implicit, explicit, and SRS-based feedback designs [2, 3], more investigation is needed in Rel. 11 considering the newer deployments such as cells with RRHs and heterogeneous networks.
In general, multiple CSI feedback schemes, e.g., CoMP and non-CoMP, might be needed for all CoMP transmission schemes, although CS/CB-CoMP can be achieved with a single CSI feedback by using SRS for CSI estimation at the eNode B utilizing the channel reciprocity. Several contributions were already existed which investigated CQI extension to support efficient link adaptation for CoMP [4, 5]. In addition, inter-transmission point information might be needed for JT-CoMP to achieve coherent transmission.
2.2. CRS and PDSCH Collision Avoidance for JP-CoMP
For JP-CoMP, the PDSCH for a CoMP UE incurs interference from the CRS of CoMP transmission cells due to different cell-specific CRS frequency shifts as shown in Fig. 1. This causes significant performance degradation if the CoMP UE ignores this interference in JT-CoMP [6]. 
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Figure 1 – CRS and PDSCH collision for JP-CoMP.

There are several approaches to solve the CRS-to-PDSCH interference problem as summarized below.

· Transparent approach
· MBSFN subframe

· Extension carrier, if defined (include measurement restriction with CRS muting)
· Single cell ID CoMP [7]

· No use CRS OFDM symbols [8]
· Non-transparent approach
· Dynamic/semi-static CRS mapping pattern signaling
Figure 2 shows an example that CoMP PDSCH is not multiplexed within symbols containing the CRS. In this approach, the PDSCH transmission of JP-CoMP can be transparent to the CoMP UE. However, this will cause significant spectral efficiency loss due to the wide range of CoMP PDSCH mapping restriction. Figure 3 shows examples of a dynamic CRS mapping pattern signaling approach. For JT-CoMP, PDSCH muting and CRS RE mapping pattern information of CoMP transmission points is signaled using DCI to match the CoMP PDSCH region among multiple CoMP transmission points [8], [9], [10]. For DPS, the DCI may be required to signal only the CRS RE mapping pattern information due to a single point transmission. Table 1 summarizes the CRS and PDSCH collision avoidance approaches for JP-CoMP.
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Figure 2 – No use CRS OFDM symbols.
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Figure 3 – Dynamic CRS mapping pattern signaling
Table 1 – CRS and PDSCH collision avoidance approach for JP-CoMP.
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2.3. PDSCH Starting Symbol Mismatch Avoidance for JP-CoMP

For JP-CoMP, the starting position of the PDSCH for the CoMP UE might not be aligned to that of CoMP transmission points as shown in Fig. 4 [8]. 
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Figure 4 – PDSCH starting symbol mismatch for JP-CoMP.

There are several approaches to resolve PDSCH starting symbol mismatch as summarized below.

· Transparent approach
· Extension carrier, if defined
· Single cell ID CoMP

· Fix CoMP PDSCH starting position

· Non-transparent approach

· Dynamic/semi-static CoMP PDSCH starting position signaling [8]

Figure 5 shows an example of a fix for the CoMP PDSCH starting position. In this approach, the PDSCH transmission of JP-CoMP can be transparent to the CoMP UE. However, this will cause significant spectral efficiency loss due to the wide range of CoMP PDSCH mapping restrictions similar to when the CRS OFDM symbols are not used. Figure 6 shows an example of a dynamic CoMP PDSCH starting position signaling approach. In this approach, DCI signals the CoMP UE regarding the PDSCH starting position. Table 2 summarizes these CoMP PDSCH starting position mismatch avoidance approaches for JP-CoMP.
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Figure 5 – Fix CoMP PDSCH starting position.
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Figure 6 – Dynamic CoMP PDSCH starting position signaling
Table 2 – PDSCH Starting position mismatch avoidance approach for JP-CoMP.
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2.4. UL Power Control for HetNet Deployment Scenario
Though there might be potential standardization impact on UL DM-RS, SRS, and others for effective UL operations, adequate power control mechanism for UL channels in HetNet deployment scenario is of major importance. As discussed in [11], both for Scenarios 3 and 4, we need to have a careful investigation of the spec impact for UL power control mechanism in HetNet scenario irrespective of CoMP transmission/reception schemes.
3. Conclusion

This contribution investigated the specification impact on Rel. 11 CoMP, and summarized the possible RAN1 discussion items as shown in Table 3. In addition, we took care of the possible spec impact of UL power control mechanism for HetNet deployment scenarios, and details are discussed in [11].
Table 3 – Possible RAN1 Discussion Items for Rel. 11 CoMP.
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