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1
Introduction

During the previous RAN4 meeting, the UE behavior when TM10 is configured in the network assistance has been discussed. More specifically, it has been agreed that “when TM10 is signaled in the transmission set of the NAICS assistance information from any cell, the UE shall guarantee minimum Rel-11 MMSE-IRC performance, for example the UE is allowed to directly fallback to MMSE-IRC receiver.”
The TM10 impact of NAICS happens also when this transmission mode is configured in the serving cell. In this contribution we discuss further the implications of TM10 in NAICS.
2
TM10 operation in LTE 
TM10 is the latest addition to the LTE portfolio of transmission modes. There are several technical differences between TM10 and legacy TMs (especially TM9):

1. Interference estimation is enhanced by the introduction of CSI-IM resource (IMR).
2. Two quasi co-location types for the reference symbols transmitted in the serving cell are possible by making use of the higher layer parameter QCL-Operation. 
a. QCL type A in which the UE assumes that the CRS, CSI-RS and DMRS ports are co-located.

b. QCL type B in which the UE assumes that CSI-RS and DM-RS are quasi co-located. Such operation is related to single cell ID scenarios where also virtual cell IDs are needed for DMRS scrambling.
3. In shared cell ID scenarios, the DMRS with virtual cell IDs are configured. 

4. Multiple CSI processes are being possible to be configured, for the same UE.

TM 10 may be associated with CoMP where QCL type B is also needed mainly by some schemes involving transmission point switching and single cell ID scenarios. However, there are TM10 use cases where QCL type A is utilized and hence no QCL signalling is needed to the UE. In the following we list several TM10 use case which rely on QCL type A:
Current TM10 with QCL type A utilization (Release 12)

· One CSI process with TM10 may be configured by the network for enhanced interference estimation. Such operation covers multi-antenna DL transmission of up to 8 layers, hence the most advanced MIMO operation is based on TM10. This is applicable to both SU and MU-MIMO while TM10 with multiple CSI processes could be configured to facilitate the SU/MU dynamic switching.

· Dynamic point muting relying on QCL type A.
· eIMTA is utilizing TM10 with multiple CSI processes.

Future TM10 with QCL type A utilization (Release 13 and beyond)

· FD-MIMO is discussing the utilization of TM10 with multiple CSI processes.

· TM10 could be utilized in LAA and enhanced CA.

Observation:

1. TM10 with QCL type A has numerous use cases. 
· There exist TM10 configurations where VCID and QCL type B are not configured.
3
TM10 operation in NAICS
RAN4 has investigated the impact of blind detection and necessary network assistance when the dominant interferer is configured in TM10. The study conclusion was that [3] there is a signalling benefit in complexity and performance if QCL and VCID are signalled to the UE. However, such signalling option covers only the TM10 configuration in single cell ID scenarios, hence there are TM10 configurations where VCID and QCL information are not needed, in other words where PCID and QCL type A are used.
3.1 TM10 configured in interfering cell

In Release 12 NAICS, the specification stipulates that TM10 should be signalled as part of the network assistance containing the implemented TMs in the network. This implies that any situation where TM10 is utilized, such as the ones described in section 2, would mandate such TM10 signalling. Hence there may be TM10 configurations which do not make use of the parameters RAN4 found benefit in signalling to the NAICS UE. On the other hand, the TM10 discussions so far seem not to differentiate between various TM10 configuration options, but rather take TM10 as a whole. 
Previous papers in RAN4 have been arguing [4] on the possible blind detection ambiguity when TM10 is configured in the NW assistance set. There are indeed several situations when TM10 is signalled.
1. Dominant interferer is configured in TM10. In this situation the NAICS UE would have to cancel a dominant TM10 interferer, however it does not have the necessary network assistance to correctly estimate the effective channel of the interferer.

2. Dominant interferer is configured in TM10 for CSI feedback purposes, but demodulation is configured with QCL type A. In this situation the interference structure is resembling TM9. Such a configuration may happen when CoMP with Dynamic Point Muting is utilized, such UEs being configured in TM10 from feedback purpose and CoMP operation, but appearing as TM9 interference to other UEs. 

3. Dominant interferer is not configured in TM10. In this case the dominant interferer is configured in TM1-9 and the NAICS UE should do the corresponding TM identification and proceed to PDSCH IC. The question is if NAICS UE can differentiate between the TMs when TM10 is part of the NW assistance. 

The simple TM10 signalling as part of the implemented TMs seems an undesired penalty to NAICS technology and transforms the existence of TM10 as an ON/OFF switch for the NAICS feature. This is a highly undesirable outcome as TM10 is a future proof TM with a wide variety of use cases which increase neither UE complexity nor bring other problems.

3.2 TM10 configured in serving cell
The utilization of NAICS when TM10 is configured in the serving cell and the network assistance consists of TM1-9 does not pose any practical problem to the NAICS UE. Indeed, as shown in section 2, having configured TM10 in the serving cell does not imply whatsoever that TM10 exists in the interfering cell, and even if it does, there are several practical configuration possibilities for TM10 relying on quasi-collocation type A and PCID configurations, such as case 2 above. 
Utilizing TM10 as an ON/OFF switch for the NAICS features not only limits the NAICS applicability, but risks at making useless the NAICS feature in the long run as TM10 is expected to be utilized widely by a variety of features. 
Proposal:

1. Consider TM10 as part of the NAICS tests by considering the test TM10/9/9 with NW assistance set {TM2, TM3, TM4, TM8 and TM9}.
4
Conclusions

In this contribution we have been presenting views with respect to TM10 utilization in NAICS test cases. The following observations and proposals can be summarized.
Observations:
1. TM10 with QCL type A has numerous use cases. 
· There exist TM10 configurations where VCID and QCL type B are not configured.
Proposals: 

1. Consider TM10 as part of the NAICS tests by considering the test TM10/9/9 with NW assistance set {TM2, TM3, TM4, TM8 and TM9}.
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