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1 Introduction
In 3GPP RAN#70b, many aspects on the new work item (WI) so called, NAICS advanced receiver, have been agreed. [1]. Some of the agreements were transmission mode (TM)-related:
· CRS based TMs: Dynamic parameters namely modulation, PMI, RI, presence of interferer can be jointly and blindly detected for 2 CRS Aps case under assumption that remaining semi-static parameters, PA, and TM are known and under scenarios studied in RAN4. There is no consensus on 4 CRS port scenarios.

· Known parameters are assumed to be signaled or blindly detected correctly

· DMRS based TMs: Dynamic parameters namely modulation, RI, DMRS ports, nSCID, and presence of interferer can be jointly and blindly detected for 2 DMRS ports (port 7 and 8) under assumption that remaining semi-static parameters and TM are known and under scenarios studied in RAN4

· Known parameters are assumed to be signaled or blindly detected correctly

· TM7 not supported by NAICS

· For TM10, blind detection of nSCID is FFS

· 4 Tx with 2 DMRS ports needs confirmation

· NAICS performance under mixed TM scenarios should be studied. 
· Companies should indicate assumption made when detecting TM
In RAN4, TM detection has not been fully studied yet. The discussion in RAN4 has usually focused on PMI, RI, modulation, and/or scheduling detection, and there were not many results on the TM detection. 
In this document, we provide more results on the detection of TM and other dynamic parameters assuming the static parameters (such as cell ID, CFI, CRS AP, etc) are known to UE. The interference parameters that are detected include TM, PMI, RI, modulation order, and scheduling (i.e., on/off). The ratio of data RE EPRE to CRS ERPE within each OFDM symbol is assumed to be known to UE. We used two ‘always ON’ interfering cells with the usual phase-1 interference profiles [2]. 
2 Performance
The general assumptions are:
· Cell-IDs are known, so are antenna ports, MBSFN pattern, normal CP which is the same for all cells, and cell synchronization in terms of OFDM symbol timing and frequency and also slot and SFN aligned.
· Cell ID=0, 6, 1 for serving cell, I1 and I2 as agreed. 
· Aligned CFI 

· PA =0, PB =1
· LVRB resource allocation
· Interference can utilize one of TM2, 3, and 4 with different rank.
· UE detects only CRS based TM
The labels in the figure indicate:
· IRC :  Performance of LMMSE-IRC
· R-ML (Genie) : Performance of R-ML with genie-based information. This always handles I1 only.
· Blind : Detection of TM/PMI/RI/MOD/SCHED. This scheme dynamically detects the strongest interference and all other necessary parameters, namely TM/PMI/RI and modulation order (MOD) and whether interference is scheduled or not (SCHED). Proper receive processing that utilizes the detection results follows.
Selected throughput performances vs. Es/Noc with the different working assumptions are illustrated in Fig. 1-5.
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Figure 1. Performance of blind detection (case 1/2, TM2/2/2, MCS 5/5/5)
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Figure 2. Performance of blind detection (case 1/2, TM2/3/2, MCS 5/5/5)
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Figure 3. Performance of blind detection (case 1/2, TM4/4/4, rank1/1/1, MCS 5/5/5)
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Figure 4. Performance of blind detection (case 1/2, TM4/4/4, rank1/1/1, MCS 14/5/5)
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Figure 5. Performance of blind detection (case 1/2, TM4/4/4, rank1/2/2, MCS 5/5/5)
Observation #1: In most cases, the detection of TM, PMI, RI, modulation order, and scheduling still provide noticeable gain over the baseline receiver especially when a strong interference is present. The gain varies depending on the different combinations of TM, MCS, and rank of interference. 
Observation #2: When the serving cell and/or interferences are TM2 or 3, the overall gain seems to be much smaller than the case of TM4 when a rank-1 transmission is used in the serving cell. We think that the total number of layers is expected to be one of the main factors that determine the overall performance. 
3 Conclusions 
In this contribution, we provide more evaluation results with the blind detection of multiple necessary parameters under the usual phase-1 interference profiles. This also includes the TM detection. We presented the performance of LMMSE-IRC and R-ML receiver in low geometry under scenario 1. The observations include:
Observation #1: In most cases, the detection of TM, PMI, RI, modulation order, and scheduling still provide noticeable gain over the baseline receiver especially when a strong interference is present. The gain varies depending on the different combinations of TM, MCS, and rank of interference. 
Observation #2: When the serving cell and/or interferences are TM2 or 3, the overall gain seems to be much smaller than the case of TM4 when a rank-1 transmission is used in the serving cell. We think that the total number of layers is expected to be one of the main factors that determine the overall performance. 
In the UE’s perspective, the capability of handling all different interference combinations is important. According to our test results, the gain seems varying depending on the different characteristics of interference. However, we still observe noticeable gain in most cases. Based on the results, we think that the detection of TM and all other dynamic parameters considered in this document is indeed possible, and will be necessary in the real UE implementation.
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