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1 Introduction
In 3GPP RAN #53 meeting, the CoMP work item was agreed for Release 11 [1]. The following are some of the issues agreed for Release 11 CoMP:

·   Specify the support of intra- and inter-cell CoMP for homogenous and heterogeneous configurations studied in the CoMP study item. 

·   The work for specifying CoMP support in Rel-11 should focus on
· Joint transmission (JT)
· Dynamic point selection (DPS), including dynamic point blanking (DB)
· Coordinated scheduling/beamforming (CS/CB), including dynamic point blanking
Release 11 would support downlink CoMP schemes ranging from simple interference avoidance schemes, such as CS/CB, to more complex techniques requiring accurate and detailed channel state information (CSI) such as JT. This contribution summarizes Samsung’s view on DCI format and transmission mode in order to support the above CoMP schemes in Release 11.
2 DCI format for Downlink CoMP
Concerning different CoMP transmission schemes such as JT, DPS, and CS/CB it would be preferable for UE to be transparent to which CoMP scheme is being applied at the transmission side. Such an approach can give the network more flexibility in making CoMP decisions and simplifies UE implementation. Therefore, our preference on the DCI format for CoMP is that it should be transparent of CoMP transmission schemes. Such a UE transparent approach was already taken for the DMRS based transmissions in Release 9 and Release 10 where the UE has no knowledge of whether SU-MIMO or MU-MIMO is taking place. Therefore, as a start pointing, DCI format 2C can be considered as a baseline for designing the modified DCI format for CoMP. 

One might argue that it would be better to use DCI format 2B as baseline instead of DCI format 2C since CoMP UEs are unlikely to be scheduled with transmission rank of 3 or higher. However, if we see Table 1, it is observed that significant portion of CoMP UEs requires transmission rank of 3 or higher especially if the resource utilization is low. The evaluation results are summarized in Table 1 for the case where dual-polarized antennas were used for all transmitters and receivers.
Table 1. Feedback RI statistics of CoMP UE (10dB threshold, 4x4x4 XX-XX-++)
	
	
	Rank1
	Rank2
	Rank3
	Rank4

	CoMP Scn#1
	Macro
	1.53%
	77.64%
	14.01%
	6.82%

	CoMP Scn#3/4
	Macro
	1.32%
	68.20%
	22.03%
	8.45%

	
	RRH
	0.93%
	84.48%
	10.20%
	4.39%

	DL MIMO Scn#C2
	Macro
	0.35%
	48.03%
	28.81%
	22.81%

	
	RRH
	0.31%
	60.38%
	19.06%
	20.25%


The feedback rank statistics were taken only from CoMP UEs. A UE was classified as a CoMP UE if there was a neighbouring TP within 10dB of its strongest TP. From Table 1, it can be observed that most CoMP UEs have reported the RI as having a value higher than 1. In fact, there is a significant portion of UEs which are reporting RI as having a value of 3 or 4.
Proposal 1: The DCI format 2C should be considered as the baseline for designing a modified DCI format for CoMP.
Another issue regarding on DCI format for downlink CoMP would be whether or not to introduce a new DCI field on top of DCI format 2C for CoMP operations. Taking into account the discussions on CoMP until RAN1#69, a DCI field to indicate which REs are available for PDSCH transmission could be the only possible new field to be introduced. Such a dynamic indication for PDSCH RE mapping would be beneficial since different CRS positions and MBSFN subframe configurations among multiple cells for DPS or JT would result in different REs being available for PDSCH transmission. However, it is shown in [2] that such a dynamic indication for PDSCH RE mapping could also be done by reusing 
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 which is a dynamic parameter already exists in DCI format 2C for switching DMRS scrambling. Therefore, current DCI format 2C would be enough to operate Release 11 CoMP without introducing any additional DCI field for CoMP

Proposal 2: Do not introduce any additional DCI field on top of DCI format 2C for CoMP
3 Transmission Mode for Downlink CoMP
Downlink transmission mode 9 (TM-9) in Release 10 is based on DCI format 2C and 1A. DCI format 2C is used to schedule up to eight layer DMRS-based transmissions while DCI format 1A is used for fallback transmissions which use Tx diversity based on CRS in non-MBSFN subframes and single antenna port 7 transmission in MBSFN subframes. Table 2 shows TM-9 defined in Release 10. Regarding on the UE procedure for CSI feedback, UEs in TM-9 generate CSI reports based on CSI-RS except when PMI/RI reporting is not configured.
Table 2: Transmission mode 9 in Release 10.
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 9
	DCI format 1A
	Common and 

UE specific by C-RNTI
	- Non-MBSFN subframe: If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity
- MBSFN subframe: Single-antenna port, port 7

	
	DCI format 2C
	UE specific by C-RNTI
	Up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B)


Release 11 CoMP would operate based on CSI measurement and PDSCH transmission using CSI-RS and DMRS, respectively, like as TM-9 in Release 10. Additionally, as above discussed, an additional DCI field for CoMP on top of DCI format 2C in Release 11 might not be necessary. Therefore, we do not see a strong reason not to reuse TM-9 for CoMP in Release 11 without introducing any additional transmission modes. In other words, Release 11 specification would describe TM-9 based on CoMP operations which essentially include the DMRS-based single TP transmission in Release 10 as a special case where a single NZP CSI-RS resource is configured to a UE. In UE’s perspective, Release 11 UEs would interpret TM-9 according to the Release 11 specification only. However, in order to allow Release 11 UEs to operate in the Release 10 network, there would need to define default values for all parameters introduced for Release 11 TM-9. Furthermore, there would be still a need to define UE capability signalling for Release 11 TM-9.
Proposal 3: TM-9 could be reused for Release 11 CoMP without introducing an additional transmission mode.
4 Conclusion
This contribution summarizes Samsung’s view on the DCI format and transmission mode to support CoMP. Following proposals were made:

Proposal 1: The DCI format 2C should be considered as the baseline for designing a modified DCI format for CoMP.
Proposal 2: No additional DCI field on top of DCI format 2C for CoMP
Proposal 3: TM-9 could be reused for Release 11 CoMP without introducing an additional transmission mode.
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