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1 Introduction
The Rel-11 CoMP SI was officially kicked off in RAN#50 plenary meeting with a revised SID [1] and restarted in RAN1#63bis meeting. In this revised SID [1], four CoMP scenarios have been considered in RAN1 for Rel-11 CoMP. In particular, it is also agreed in RAN1#63bis that Scenario 4 should start to be discussed and evaluated in Phase 2 of SI. Therefore, a number of contributions [2]-[7] have been proposed by several companies to discuss the further details of scenarios, especially for Scenario 4, in Taipei meeting. In this contribution, we provide a general view and give a simple analysis on supporting of the ABS/MBSF subframe in CoMP Scenario 4.
2 Usage of ABS/MBSFN Subframe in Scenario 4
To effectively alleviate the interference caused from macrocell to picocells, the concept of ABS and MBSFN subframe have been considered in eICIC scheme for Rel-10 heterogeneous networks [8]. In the scenario of the network with low power RRHs having shared cell ID within the macrocell coverage (i.e. CoMP Scenario 4), if ABS and/or MBSFN subframe configurations are not supported for Rel-11 (and later) UEs, as pointed out in [3] CRS should always be presented in all subframes due to the need of channel estimation for control and common channel demodulations further leading to a performance limitation on the PDCCH and/or PDSCH transmissions. This is because that, in this case, PDCCH allocated in subframes other than ABS and/or MBSFN subframes will be simultaneously transmitted from associated transmission points (TPs) of CoMP set and intuitively be softly combined via CRS demodulation at UEs to enhance the PDCCH capacity [2], [3] due to same cell ID shared by all TPs. However, only the soft combining gain (similar to the SFN type of gain) can be achieved which further limits the performance gain. On the other hand, it is intuitive for PDSCH demodulation based on CRS as PDCCH mentioned above. If PDSCH transmission relies merely on the CRS for demodulation, only the CRS based transmission modes (e.g. TM1 ~ TM6) can be applied. In such a case, up to 4 layers can be thus used for transmission due to the limitation of maximum 4 CRS antenna ports. To solve this problem, UE-specific RS may be also taken into account for PDSCH transmission so that the other advanced transmission modes (e.g. TM7 ~ TM9) can thus be used to improve the performance. This however will induce another issue where both CRS and UE-specific RS will be presented in the same subframe resulting in an additional overhead to be considered.
A promising method for overcoming the problem discussed previously is to take the concept of ABS and MBSFN subframe into account in CoMP Scenario 4. In this case, CRS or UE-specific RS can be used for PDCCH and/or PDSCH transmission to enhance the performance without additional increase on RS overhead. In particular, UE-specific PDCCH (similar to the R-PDCCH in Rel-10 Relaying but the detailed design is FFS) will be allowed in the ABS/MBSFN subframes [2], [3] and as a result the PDCCH can be softly combined or spatially reused or by other advanced processing (e.g. precoding, MU-MIMO or even the CoMP transmission scheme) at the terminals to enjoy the soft combining gain, area splitting gain and/or the interference coordination gain. Such flexibility in scheduling can provide a dynamic and seamless network to further increase the PDCCH capacity. The same concept mentioned above can also be directly applied to PDSCH transmission to improve the PDSCH performance. With the support of both CRS and UE-specific RS in the ABS/MBSFN subframes, all transmission modes (TM1 ~ TM9) can be supported and more layers up to 8 can be used for transmission. On the other hand, due to the use of MBSFN subframe, CRS is automatically vanished in data region to facilitate the PDSCH transmission based on UE-specific RS without increase on RS overhead. Furthermore, due to the use of ABS subframe, the control region can be reserved for PDSCH transmission and new the so called UE-specific PDCCH should need to be designed.
Observation:

· The use of ABS/MBSFN subframe provides additional benefits in Rel-11 CoMP especially on the reference signal overhead reduction.
· New UE-specific PDCCH for Rel-11 CoMP is FFS and needs to be design.
3 Conclusion
Based on the discussion mentioned above, we observe that a number of benefits can be obtained if both the ABS and MBSFN subframe are supported in the Rel-11 CoMP. A new UE-specific PDCCH for Rel-11 CoMP can be designed in conjunction with the support of ABS and MBSFN subframe to further enhance the PDCCH capacity.
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