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1. Introduction
Transmission mode 10 (TM10) shows great flexibility in configuring various transmission parameters. Support for NAICS should therefore obviously be designed so as to not jeopardize the useful flexibility of TM10. 
The flexibility of TM10 includes the possibility to via RRC configure reference signal sequences for both DMRS and CSI-RS, as opposed to previous transmission modes where those sequences are hard-wired to the serving cell id. Such configurability allows greater choice in deployment options for operators, including the use of shared cell. In addition, to support CoMP with dynamic point selection (DPS), two bits in DCI format 2D are available for dynamic signaling of PDSCH mapping and quasi-co-location (QCL) information. The dynamic signaling targets adjusting transmission parameters and UE QCL assumptions to that they are compatible with the potentially dynamically changing point from which the PDSCH transmission in DPS originates.
The QCL information provides the possibility for a UE to exploit CRS and CSI-RS for, in terms of QCL properties, aiding its demodulation of DMRS based PDSCH transmission. Such QCL properties make clear which properties of the channel may be assumed by the UE to be related between different antenna ports and are for TM10 shown in  Figure 1.
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Figure 1: The QCL assumptions between DMRS, CSI-RS and CRS ports are with respect to the shown properties.
This contribution discusses signaling of higher-layer NAICS assistance information helping the UE to determine DMRS related properties for TM10. 
2. Discussion

Due to the flexibility of TM10, supporting NAICS may at first seem challenging. This is however not true. As we will show, introducing a very reasonable amount of higher layer signaled assistance information allows NAICS to be easily supported for TM10 without jeopardizing the useful flexibility of the transmission mode.

2.1. DMRS Sequence Determination

The DMRS sequence initialization is in TM10 configurable via the two RRC configurable parameters
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, which in earlier transmission modes were fixed to the serving cell-id. For this reason, the parameter 
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will here be referred to as a configurable cell-id (CCID). Forcing the UE to blindly detect interferer among all these 504 DMRS sequences appears challenging. However, higher layer assistance signaling can be introduced to limit the blind detection search space to something more reasonable.
Proposal

· Introduce higher layer signaling for signaling to a UE which subset of DMRS configurable cell-id (CCID) values to perform blind detection over

· The maximum number of CCIDs in a subset is limited to 
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One complication with DPS is that it may increase the DMRS sequence search space for NAICS UEs. This since with DPS a neighboring point may transmit DMRS with many different CCIDs corresponding to transmissions to different UEs. This can however easily be fixed if the UE can dynamically switch CCID so that whenever a point transmits to a UE it uses a fixed CCID that is specific to that point.
Proposal

· Introduce functionality so that a UE using DPS can dynamically switch CCID to always comply with the CCID of the selected point resulting from the DPS operation
2.2. Quasi-Co-Location of DMRS with CSI-RS/CRS
In general, estimating parameters for a received signal is preferably performed based on the received signal itself and not based on some other signals which could possess properties different from the signal of interest. This also holds for estimating parameters characterizing interfering PDSCH and appears feasible at least if the PDSCH scheduling bandwidth of the interfering signals is not too small and assuming the UE acquired an approximate timing from a CRS/PSS/SSS so that a DFT window and thus a resource element grid can be defined. During the QCL discussions in Rel-11, simulations in RAN4 for example showed that Doppler spread and offset could be estimated using DMRS alone with as few as 3 PRB pairs [1]. On the other hand, Rel-11 did introduce QCL of DMRS ports with CSI-RS and CRS ports with respect to the QCL properties in Figure 1 for PDSCH of interest, although it was at least for the majority of cases not really necessary. 
Observation

· It is preferable if a UE can estimate interfering PDSCH characteristics solely based on PDSCH without exploiting other, potentially unrelated signals, such as CSI-RS/CRS/PSS/SSS
· Simulation results in RAN4 during Rel-11 QCL discussions showed that DMRS alone was sufficient for estimating parameters for demodulation of PDSCH

· At least when PDSCH contains 3 PRB pairs or more
· Note: CRS/PSS/SSS may still be used to acquire an approximate timing for defining the resource element grid as agreed in Rel-11
QCL is currently not defined for interfering PDSCH meaning that the starting point of discussions is that everything has to be estimated based on interfering PDSCH without using CSI-RS/CRS/PSS/SSS. It is also not clear that QCL for interfering PDSCH is really needed considering that it may be more important to have accurate channel information for the PDSCH of interest than for interfering PDSCH and for the former previous simulations indicate that DMRS alone is typically sufficient. 
Observation

· Currently not clear that a NAICS UE needs to use any other antenna ports than DMRS to characterize properties of interfering PDSCH

· QCL assumptions with CSI-RS/CRS may not be needed

If despite the above QCL for NAICS is introduced, the UE needs to be able to associate a DMRS CCID with a CSI-RS CCID and CSI-RS configuration, which in turn may need to be associated with a CRS. Such association can be accomplished by higher layer signaling of a list of DMRS CCIDs and the associated CSI-RS/CRS for each of those DMRS CCIDs. 
Proposal
· If QCL of DMRS with CSI-RS/CRS for interfering PDSCH is deemed needed

· Consider introducing higher layer signaling establishing associations between a list of DMRS CCIDs and corresponding CSI-RS/CRS

Currently a UE is only aware of a maximum of three different CSI-RS configurations. This appears to be too few, requiring constant updates of the small set of configurations as the UE moves. UEs supporting NAICS should not have problems keeping track of a significantly higher number of CSI-RS configurations considering that such UEs anyway need to cope with a substantial complexity increase due to the PDSCH cancellation. For CRS the UE reports RSRP for up to eight CRS so it makes sense to at least support eight CSI-RS configurations but it is preferable to support a higher number.

Proposal

· If QCL of DMRS with CSI-RS/CRS for interfering PDSCH is deemed needed 
· The maximum number of CSI-RS configurations for a UE to handle should be increased from the current 3 to 
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· Exact value of 
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3. Conclusions

This contribution discussed NAICS assistance signaling for DMRS properties of interfering PDSCH. Reduced blind detection search space for DMRS sequence information as well quasi-co-location (QCL) was addressed. Based on the discussion we propose as follows
· Introduce higher layer signaling for signaling to a UE which subset of DMRS configurable cell-id (CCID) values to perform blind detection over

· The maximum number of CCIDs in a subset is limited to 
[image: image8.wmf]max

CCID,

N


· Value of 
[image: image9.wmf]max

CCID,

N

 is FFS
· Introduce functionality so that a UE using DPS can dynamically switch CCID to always comply with the CCID of the selected point resulting from the DPS operation
· If QCL of DMRS with CSI-RS/CRS for interfering PDSCH is deemed needed

· Consider introducing higher layer signaling establishing associations between a list of DMRS CCIDs and corresponding CSI-RS/CRS
· The maximum number of CSI-RS configurations for a UE to handle should be increased from the current 3 to 
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· Exact value of 
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