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1 Introduction

During the Rel-12 NAICS work, both in the SI summarized in [1] and the WI highlighted in [2], TM10 transmission with DL CoMP operation is included within the scope. The flexibility of TM10 provides the possibility to configure both DMRS and CSI-RS via RRC signalling with the scrambling ID, which is different than the physical cell ID for the previous transmission modes. Such configurability gives more flexibility in deployment for operators which deploy shared cell and/or MU-MIMO. Furthermore, TM10 offers much better interference mitigation than all other previous transmission modes, thanks to the introduction of Interference Management Resource (IMR). With the merit mentioned above, TM10 is rated as a unique transmission mode which also supports CoMP operation with quasi-colocation (QCL) property.
However it was brought up in last RAN4#71 meeting whether TM10 should be removed from the NAICS WI in Rel-12 but without consensus. In this contribution we further discuss the support of TM10 in NAICS WI in Rel-12 with multiple aspects related to DL-CoMP operations.
2 Virtual Cell ID/ CCID for TM10
It was agreed in [3] in RAN4 as following.
· Parameters that RAN4 found benefit in complexity and performance if RAN1 defines the HL signaling with subset restrictions.
· Virtual Cell ID for the TM10 interference
· The maximum number of combinations of VCID and nSCID subset needs to be limited to reduce UE implementation complexity
Then it was further decided in [4] in RAN1 as following.
· The following parameters of interfering cells are signaled by higher layer

· Physical layer Cell ID, PB
· CRS ports, i.e., 1, 2, and 4

· MBSFN pattern

· Restricted subset of combinations of virtual cell ID and nSCID for TM10

· Maximum subset size of combinations of virtual cell ID and nSCID is in the range from 6 to 12, but the number of blind detection in a subframe may be less than the maximum subset size of combinations of virtual cell ID and nSCID

In general the intention of acquiring the information for CCID is to demodulate the PDSCH interferer. This scrambling identities allow the UE to receive the DMRS associated with an interfering TM10 PDSCH, and therefore to also perform channel estimation for the interfering PDSCH.  Both the virtual cell ID and the physical cell ID of the interferer are needed for TM10 interferers, as the cell ID is needed to determine the interferer PDSCH RE mapping (that is, whether an RE contains CRS or PDSCH). Detailed proposals can be found in [5] with regards to the NAICS signaling design for TM10 which is supposed to be decided in RAN1 group.
In RAN4 the study of feasibility on blind detection of CCID has been initialized in [6] and preliminary results have indicated the range of CCID is taken as 10~20 with relativly acceptable performance for detection probability. 
Observation 1: From a performance point of view, the current consideration of subset size of CCID is taken as feasible for acceptable detection probability.

3 PDSCH starting symbol position
The PDSCH starting symbol position is still left for more study in RAN4 in [3] as following.

· RAN4 is continuing to study the complexity and performance benefits of assistance signalling for the following parameters until RAN4 #72 at the latest:

· PDSCH starting OFDM symbol

· This signalling does not imply any restriction at the eNodeB
Because it’s possible to send the PDSCH starting symbol via RRC signalling instead of PCFICH, and also when under CA deployment with cross carrier scheduling the SCell has no control information, it has been pointed out that decoding PCFICH does not identify the starting symbol for the above cases. In [7] another robust method was pointed out to obtain the PDSCH starting symbol position based on blind detection. The blind detection method of PDSCH starting symbol used there provides no loss in performance. Further, it is considered to be a safer approach compared to neighbour cell PCFICH decoding, which might not lead to the correct information in case the information is carried by higher layer signalling.
Observation 2: Blind detection of PDSCH starting symbol brings no signalling overhead and can be used for all TMs including TM10.

4 CSI-RS configuration

CSI-RS assistance signaling for ZP CSI-RS and NZP CSI-RS is still left for more study in RAN4 in [3] as following.
· RAN4 is continuing to study the complexity and performance benefits of assistance signalling for the following parameters until RAN4 #72 at the latest:

· ZP and NZP CSI-RS configuration
In general CSI-RS configuration is commonly used for DM-RS based TMs, TM9 and TM10. In [8] simulation results are shown with TM9 that to ignore CSI-RS with SLIC or EIRC receiver didn’t degraded the NAICS gain. Moreover, the CSI-RS ambiguity problem for TM2 and TM3 was brought up which could be a potential problem related to TM10 when mixed TM is deployed. In [9] it’s also shown that the CSI-RS ignorance can be used for TM2 and TM3 with good NAICS gain under aggressive CoMP configuration with heavy CSI-RS configurations for 2 and 4 CRS APs. It should be noted that in RAN4 there is no agreed simulation assumption with regards to a typical CoMP operation with the intention to study the CSI-RS configuration impact.
Observation 3: CSI-RS ignorance can be used in the blind detection with relative good NAICS gain for all supported TMs including TM10 with CoMP operation.

Proposal 1: Simulation scenario of typical CoMP operation should be set up in order to get alignment results to confirm the observation and provide guideline for RAN1 for the signalling design.

5 QCL configuration
The QCL information for TM10 interference is still left for more study in RAN4 in [3] as following.

· RAN4 is continuing to study the complexity and performance benefits of assistance signalling for the following parameters until RAN4 #72 at the latest:

· QCL information if interference is TM10
In Rel-11, two colocation behaviours are defined, i.e. type A and type B. One NZP CSI-RS can be quasi co-located with a TM10 based interfering cell with respect to CRS or DMRS on Doppler shift, Doppler spread, average delay, and delay spread in order to improve the channel estimation of the PDSCH. Alternatively, the CSI-RS, DMRS and CRS are quasi co-located with respect delay spread, Doppler spread, Doppler shift, and average delay.  
As shown in [10] where it assumes a worst case scenario for CoMP operation with a frequency error of 300Hz and a timing error of 2us the DMRS estimation for frequency and timing error based on 3 PRB pairs with SLIC receiver joint blind detection can achieve as good NAICS gain as genie case when all the information are known and with no frequency or timing error.
Observation 4: DMRS estimation for frequency and timing error based on 3 PRB pairs with SLIC receiver joint blind detection can achieve as good NAICS gain as genie case.
6 Conclusions

In this paper we provide analysis on TM10 with DL-CoMP operation with all related aspects to complexity and performance. The observations made are the following.
Observation 1: From a performance point of view, the current consideration of subset size of CCID is taken as feasible for acceptable detection probability.

Observation 2: Blind detection of PDSCH starting symbol brings no signalling overhead and can be used for all TMs including TM10.

Observation 3: CSI-RS ignorance can be used in the blind detection with relative good NAICS gain for all supported TMs including TM10 with CoMP operation.

Observation 4: DMRS estimation for frequency and timing error based on 3 PRB pairs with SLIC receiver joint blind detection can achieve as good NAICS gain as genie case.
With the observations above we see no technical reason to skip the support of TM10 and DL-CoMP operation in NAICS in Rel-12, and propose the following:
Proposal 1: A simulation scenario of typical CoMP operation should be set up in order to get alignment results to confirm the observations and provide guidelines to RAN1 for the signalling design.

Proposal 2: TM10 with DL-CoMP operation should be supported with NAICS functionality in Rel-12.
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