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1 Introduction
In RAN 4 70 initial simulation results were provided on blind detection of NAICS parameters. In particular, documents [1-11] showed different methodology to study blind detection of performance and more importantly large difference in simulation results. Preliminary observations and conclusions were captured in the TR as follows:

· Blind detection for some parameters was found acceptable in terms of complexity and performance in some cases (e.g., under some interference conditions), but not in some other cases and further study is needed. 

· For all transmission modes, at least the modulation order can be blindly detected assuming all other parameters are known.
· For CRS-based transmission modes, at least PMI rank-1 (2 CRS ports) can be blindly detected assuming all other parameters are known.
· For all transmission modes, the presence of interference PDSCH can be blindly detected assuming all other parameters are known.
· For DMRS-based TM, at least DMRS ports (with restriction to port 7/8) and modulation order can be blindly detected assuming all other parameters are known.
· Working assumption: For CRS-based transmission modes, at least RI can be blindly detected assuming all other parameters are known.

· Working assumption: limit the scope of Rel-12 study to total layers (serving + interfering) up to 3 and number interferer to cancel to 1.
RAN 4 has also identified an initial list of candidates parameters for blind detection as follows:

· For the following parameters of interference PDSCH, UE blind detection is desirable to reduce scheduling restriction and signaling overhead, possibly detected from a reduced subset (e.g., RRC signaled) of all values for some parameters

· Presence or absence of interference 

· TM

· For DMRS-based TMs: DMRS ports, modulation order, Virtual cell ID, nSCID, Cell ID, CRS ports, and MBSFN pattern

· For CRS-based TMs: PMI, RI, modulation order, Cell ID, CRS ports, and MBSFN pattern, ρA
· CFI (if not coordinated and required by receiver implementation)

However, RAN 4 conclusion on whether blind detection of set of parameters is possible, is still missing.

In last RAN plenary meeting it was decided to start a WI in rel-12, RAN 4 is tasked to fulfil the following objective first, [12]:

· (RAN4)  Identify and agree on the parameter combinations that could be blindly detected jointly, including if under any subset restriction for any parameters.

· As a starting point, parameters are those identified in the study item phase as desirable for blind detection, namely: 
· Presence or absence of interference 

· Transmission modes (TM)
· For DMRS-based TMs: DMRS ports, modulation order, Virtual cell ID, nSCID, Cell ID, CRS ports, and MBSFN pattern

· For CRS-based TMs: PMI, RI, modulation order, Cell ID, CRS ports, and MBSFN pattern, ρA
· CFI (if not coordinated and required by receiver implementation)

In order to progress the work on blind detection of NAICS parameters we provide here more detailed analysis. This paper addresses the blind detection of the dynamic parameters for CRS TM while a companion paper considers blind detection of parameters for DM-RS based TMs [13] and paper [14] addresses the blind detection of semi static parameters.
It should be noted that RAN 4 findings have to be liaised back to RAN 1.

2 NAICS Parameters Blind detection 
In the following we provide first the analysis of BD of set of parameters in terms of probability or correct detection together with the overall impact on throughput performance. The following parameters are blindly detected:
Mod order (when needed), TM, PMI, RI, PDSCH presence, Strongest interferer. 

Note that the probability of correct detection/error detection of parameters is provided as a function of the number of consecutive PRB pairs which are available for the blind detection. The results correspond to average probabilities, averaged over the SNR range. In previous meetings we showed that the reliability of the parameter detection does not largely depend on the SNR, [1] at least in case of low geometries. 
2.1 Analysis for Blind Detection
2.1.1 Simulation results set up and naming convention
In the last meeting it was discussed to assess the effect of parameters blind detection by considering the following (in red some cases which have been added on top of what it was discussed in the previous meeting):
· Use phase-1 throughput results (2 interferers with “on/on” pattern)) for blind detection performance study and phase-2 analysis will be considered later.
· Case 1: 5-25% geometries RU=40%, I1/Noc conditioned @ 50% 

· Case 2: 5-25% geometries RU=40%, I1/Noc conditioned @ 80%
· Case 3: 40-60% geometries RU=40%, I1/Noc conditioned @ 50% 
· MCS combinations
· {Desired, I1, I2}: 

· i.{5,5,5,}, ii.{5,14,14}, iii.{5,25, 25}, iv.{14,5,5}, v.{14,14,14},  vi.{14,25,25}
· Rank
· {Desired, I1, I2}= a.{1,1,1}, b.{1,2,2}, c.{2,1,1},
· Resource allocation considered in the UE is 

· A.1 PRB-pair 

· B. 3PRB
· C. 6PRB
· D. 15 PRB

· E. 50 PRB
· TM blind detection (was not concluded)
· In the following the results are provided by considering no a-priori knowledge of the TM. The TM4-TM4-TM4 case is considered but the UE does not exploit this condition.
· Antenna ports 

· X. 2Tx

· Y. 4Tx
 

Not all the cases are simulated 
The cases are named as shown in the table below (some examples provided only)

	CASE
	DESCRIPTION

	1.i.a.A.X
	5-25% geometries RU=40%, I1/Noc conditioned @ 50%, {5,5,5}, {1,1,1}, per PRB, 2Tx

	1.i.a.B.X
	5-25% geometries RU=40%, I1/Noc conditioned @ 50%, {5,5,5}, {1,1,1}, per 3 PRB, 2Tx

	1.i.a.C.X
	5-25% geometries RU=40%, I1/Noc conditioned @ 50%, {5,5,5}, {1,1,1}, per 6 PRB, 2Tx

	1.i.b.A.X
	5-25% geometries RU=40%, I1/Noc conditioned @ 50%, {5,5,5}, {1,2,2}, per PRB, 2Tx

	1.i.b.B.X
	5-25% geometries RU=40%, I1/Noc conditioned @ 50%, {5,5,5}, {1,2,2}, per 3 PRB, 2Tx

	1.i.b.C.X
	5-25% geometries RU=40%, I1/Noc conditioned @ 50%, {5,5,5}, {1,2,2}, per 6 PRB, 2Tx

	…..
	………..

	3.vi.c.A.Y
	40-60% geometries RU=40%, I1/Noc conditioned @ 50%, {14,25,25}, {2,1,1}, per PRB, 4Tx

	3.vi.c.B.Y
	40-60% geometries RU=40%, I1/Noc conditioned @ 50%, {14,25,25}, {2,1,1}, per 3 PRB, 4Tx

	3.vi.c.C.Y
	40-60% geometries RU=40%, I1/Noc conditioned @ 50%, {14,25,25}, {2,1,1}, per 6 PRB, 4Tx


2.1.2 PMI and RI for CRS transmission modes
PMI and RI are parameters that need to be detected in case of CRS-based transmission modes. In the following we suppose that the UE has correctly detected the PDSCH presence.
The complexity depends on the number of layers and number of PMI per layers, number of interferers and number of blocks over which the estimation has to be done. 
For E-IRC receiver the complexity is lower because the UE does not need to estimate the exact PMI used but any PMI which gives the same correlation matrix could be considered. This reduces the amount of PMI to search among. This complexity reduction is possible for full rank case thanks to the unitary property of the codebook. For SLIC instead and for other more complex receiver the PMI detection has to be more precise as explicit cancellation has to be performed. Hence the following observation:

Observation 1

The complexity of the PMI+RI blind detection for E-IRC receiver is highly reduced compared to that of SLIC receiver for 2TX ports and for ‘TX ports at full rank.
Figure 1-4 shows the reliability results for the following cases
Figure 1. 1.i.a.A.X, 1.i.a.B.X, 1.i.a.C.X, 1.i.a.D.X, 1.i.a.E.X (50%, [5 5 5] [1 1 1], 2 CRS)

Figure 2. 1.i.b.A.X, 1.i.b.B.X, 1.i.b.C.X, 1.i.b.D.X, 1.i.b.E.X (50%, [5 5 5] [1 2 2], 2 CRS)

Figure 3. 1.i.a.A.Y, 1.i.a.B.Y, 1.i.a.C.Y, 1.i.a.D.Y, 1.i.a.E.Y (50%, [5 5 5] [1 1 1], 4 CRS)

Figure 4. 1.i.b.A.Y, 1.i.b.B.Y, 1.i.b.C.Y, 1.i.b.D.Y, 1.i.b.E.Y (50%, [5 5 5] [1 2 2], 4 CRS)
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Figure 1. Case 1.i.a.A.X, 1.i.a.B.X, 1.i.a.C.X, 1.i.a.D.X, 1.i.a.E.X (50%, [5 5 5] [1 1 1], 2 CRS)
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Figure 2. Case 1.i.b.A.X, 1.i.b.B.X, 1.i.b.C.X, 1.i.b.D.X, 1.i.b.E.X (50%, [5 5 5] [1 2 2], 2 CRS)
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Figure 3. Case 1.i.a.A.Y, 1.i.a.B.Y, 1.i.a.C.Y, 1.i.a.D.Y, 1.i.a.E.Y (50%, [5 5 5] [1 1 1], 4 CRS)
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Figure 4. Case 1.i.b.A.Y, 1.i.b.B.Y, 1.i.b.C.Y, 1.i.b.D.Y, 1.i.b.E.Y (50%, [5 5 5] [1 2 2], 4 CRS), PMI detection is similar to Figure 3
From the figures in this section and the overall throughput performance provided in Section 4 it can be concluded that blind detection of PMI and RI is feasible and provides acceptable throughput performance even when 1 PRB-pair is considered  as basis for the blind detection for many situations. 3PRB pairs increases the reliability of the PMI and RI detection.
Proposal 1: Consider blindly detect the PMI and RI for CRS-based TMs. 

2.1.3 
Modulation order only for SLIC receiver
In order to be able to cancel the PDSCH interference the UE has to know the modulation order used by the interfering cell. This parameter is needed only for SLIC receivers. E-IRC receivers do not need to know explicitly this parameter.
The modulation order is a dynamically varying parameter which depends on the link adaptation algorithm used in the NC, and on the channel condition of the interfering UE. The modulation order can vary per PRB and per subframe or per slot depending on the resource allocation type among QPSK, 16QAM and 64QAM.
The complexity depends (linearly) on the number of layers, the number of modulation orders to be detected, the number of interferers and number of blocks over which the estimation has to be done. 
In the following plots, the modulation order detection is presented conditioned on the assumption that the PDSCH presence is correctly detected.
The following simulations are provided:
Figure 5. 1.i.a.A.X, 1.i.a.B.X, 1.i.a.C.X, 1.i.a.D.X, 1.i.a.E.X (50%, [5 5 5] [1 1 1], 2 CRS)

Figure 6. 1.iii.a.A.X, 1.iii.a.B.X, 1.iii.a.C.X, 1.iii.a.D.X, 1.iii.a.E.X (50%, [5 25 25] [1 1 1], 2 CRS)

Figure 7. 1.vi.a.A.X, 1.iv.a.B.X, 1.iv.a.C.X, 1.iv.a.D.X, 1.iv.a.E.X (50%, [14 5 5] [1 1 1], 2 CRS)
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Figure 5. Case 1.i.a.A.X, 1.i.a.B.X, 1.i.a.C.X for SLIC (50%, [5 5 5] [1 1 1], 2 CRS)
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Figure 6. Case 1.iii.a.A.X, 1.iii.a.B.X, 1.iii.a.C.X, 1.iii.a.D.X, 1.iii.a.E.X (50%, [5 25 25] [1 1 1], 2 CRS)
[image: image11.png]100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Modulation Detection NC1

False 64QAM (16QAM)

False 64QAM (QPSK)

False 16QAM (64QAM)
™ False 16QAM (QPSK)
= False QPSK (64QAM)

False QPSK (16QAM)
= Corr 640AM

5 15 s0 ™ Corr 160AM

#RB pair detect size M Correct QPSK





Figure 7. Case 1.iv.a.A.X, 1.iv.a.B.X, 1.iv.a.C.X, 1.iv.a.D.X, 1.iv.a.E.X (50%, [14 5 5] [1 1 1], 2 CRS)
Note that in [1] it was shown that the modulation order is most often correct or overestimated –  false QPSK is small. The same conclusions can be drawn after observations of the figures above. For a SLIC type receiver this typically means that the symbol cancellation is more conservative than if the correct (lower) modulation was detected, but on the other hand no cancellation errors are introduced. Therefore typically the modulation detection errors do not disturb the cancellation performance significantly. 
From the figures above and the results in Section 4 it can be concluded that blind detection of the modulation order is feasible and provides acceptable throughput performance even when 1 PRB-pair is considered as basis for the blind detection. 3PRB pairs increases the reliability of the modulation order detection.
Proposal 2: Consider blind detection of the modulation order.

2.1.4 
Transmission Mode

Up to Rel-11 10 Transmission modes are considered in LTE. Some TMs are CRS-based while other TMs (8, 9, 10) are DM-RS based. 
For CRS based transmission mode detection of parameters such as PMI and RI gives already indications of the TM used in the NCs. In section 4 the results are obtained for TM4-TM4-TM4 case but the UE does not do any assumption or restriction on the TM. Note also that the UE does not do any a-priori hypothesis on the fact that the same TM is used in the serving cell and the interfering cell, i.e. the TM is detected independently.
While for SLIC receivers TM have to be detected carefully, for E-IRC some simplifications are possible which lower the complexity. 
Note that the detection of the TM is highly linked to the PMI and RI detection as detection of PMI and RI gives already indications of the TM used in the NCs. 
From the figures in Section 4 it can be concluded that the TM can be blindly estimated with little impact on the throughput performance of the receiver, even when 1 PRB-pair is considered as basis for the blind detection in many situations. 3PRB pairs increases the reliability of parameter detection which corresponds to a slight throughput increase as shown in Section 4.
Proposal 3: It can be assumed that TM can be blindly detected by the UE (or inferred from the detection of other parameters).
Even if in this paper we have considered a case when the serving cell and the interfering cell are transmitting using the same TM, in practice it can happen that a mixture of TMs is used in the network. In order to allow networks to, in the future also utilize the enhancements provided by in general DM-RS based TMs it is imperative that the introduction of DMRS based transmissions does not reduce the performance of existing UEs. This makes it clear that a UE supporting NAICS also needs to be able to mitigate interfering PDSCH signals using DMRS to avoid that those UEs are penalized when DMRS based transmission are introduced in the network. 
Proposal 4: Mixture of TMs should be considered in the work in order to make sure that NAICS UEs  are able to cancel/suppress DMRS based interferers (when scheduled via a CRS based TM or viceversa) according to NAICS principles, in order to guarantee robust performance.
2.1.5 PDSCH presence
For CRS-based TMs the presence of static signals such as CRSs does not give any insight into the presence of PDSCH in certain PRBs.
The detection of the PDSCH presence has to be performed in the worst case on a PRB basis.  The reliability of the PDSCH presence detection has large implications on the throughput performance. In fact, if the UE wrongly detect no interferers in a certain portion of the bandwidth, the throughput performance will be degraded because of lack of cancellation/suppression and there can be a potential CQI mismatch with consequent throughput loss. Interferer PDSCH presence blind detection is the baseline for other parameters’ correct detection.
The results are provided in terms of reliability of the PDSCH detection (TX/DTX detection) for the following case:
Figure 8. 1.vi.b.A.X, 1.vi.b.B.X, 1.vi.b.C.X, 1.vi.b.D.X, 1.vi.b.E.X (50%, [14 5 5] [1 2 2], 2 CRS)
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Figure 8. 1.vi.b.A.X, 1.vi.b.B.X, 1.vi.b.C.X, 1.vi.b.D.X, 1.vi.b.E.X (50%, [14 5 5] [1 2 2], 2 CRS)
From the figure above and the overall throughput performance figures it can be concluded that PDSCH presence can be reliably blindly detected even when 1 PRB-pair is considered as basis for the blind detection.

Proposal 5: Consider blind detection of PDSCH presence for CRS-based TMs. 
2.2 PDSCH resource allocation 
For CRSs based TMs PDSCH allocation can not be detected via CRSs as CRSs span the whole bandwidth while PDSCH resource allocation can be located in specific PRBs. LTE provides great flexibility when it comes to scheduling.  Depending on the resource allocation type, type 0, 1 or 2 the transport blocks can be mapped to resources on a granularity with varies from the RBG level (several consecutive PRBs depending on the system bandwidth)  or PRBs within the RBG or a as fine as a single resource block pair in case of type 2 resource allocation type. Additionally the resource allocation can be localized or distributed such that the resource block pair does not necessarily span the same subcarriers. Hence, in the worst case the UE has to detect the presence and the strength of the interferer on a PRB level where the interfering signal is guaranteed to be stationary. 

This mainly affects the reliability of some parameters because of limited amount of samples to average across which in turn affect the overall throughput performance.
In principle, in order to have complete information on the PDSCH allocation the UE should read NCs PDCCH and decode NC DCI. But in order to perform NAICS, the UE does not need such precise information.
In the analysis throughout the paper it is shown that some NAICS gains can be achieved with blind detection of the parameters if at least 1 PRB pair is scheduled with the same interference characteristics (signal for the same UE). Of course the reliability of some of the parameter may improve if group of PRB-pairs are scheduled to the same UE (with the same interference characteristics) and the overall throughput performance will improve, however, we think that introducing a hard constraints on the eNB or precise signaling to indicate the exact resource allocation is not needed, and it can be left for UE autonomous detection, i.e. it is up to the UE to determine when the BD reliability is good enough. 
Proposal 6: RAN 4 could consider blind estimation of the parameters by assuming a minimum set of consecutive PRBs (3PRB-pairs could be considered as a reasonable assumption) to be allocated for interferer scheduling purposes in the performance work without requiring any network restriction in terms of PDSCH resource allocation. The UE can autonomously detect when the blind detection reliability is good enough and when the above condition is satisfied.  Note that according to our analysis, 1 PRB pair could still considered as a valid assumption to base the blind detection on in many situations.
3 PDSCH strongest interference

In the results in Section 4 all the performance are provided by assuming that the UE does not have a priori knowledge of the identity of the strongest interferer and it has to estimate it. Note that even if the network provides a signalling to assist the UE receiver, it is likely that the eNodeB will signal information related to a set of candidates neighbour cells and that the UE will need to detect which NC corresponds to the strongest PDSCH interference to be suppressed.

So far a similar behaviour has been considered for the CRS-IC in the context of FeICIC, however, it should be noted that the strongest CRS interferer may not correspond to the strongest PDSCH interferer, because of precoding gain, because of fast fading, scheduling on a limited set of consecutive PRB. Note also that the conditions considered so far in RAN 4 are idealized and may not correspond to realistic network behaviour. Hence, care should be taken when selecting the PDSCH based strongest interferer.

Proposal 7: PDSCH based strongest interferer selection has to be ensured. PDSCH strongest interferer may not correspond to CRS-based strongest interferer.

4 Impact of blind detection of the entire set of parameters on throughput performance 
This section provides the overall throughput results when blind detection of the following parameters is considered:

PMI, RI, PDSCH presence, PDSCH strongest interferer, modulation order (for SLIC), TM, strongest interferer.
The following results are shown in terms of throughput vs serving cell SNR for the following cases:
Figure 9. Case 1.i.a.A.X, 1.i.a.B.X, 1.i.a.C.X, 1.i.a.D.X for SLIC 
Figure 10. Case 1.ii.a.A.X, 1.ii.a.B.X, 1.ii.a.C.X, 1.ii.a.D.X for E-IRC (for E-IRC NC modulation does not matter, [5,14, 14] (case ii)  is used here).

Figure 11. Case 1.ii.a.A.X, 1.ii.a.B.X, 1.ii.a.C.X, 1.ii.a.D.X for SLIC 
Figure 12. Case 1.i.b.A.X, 1.i.b.B.X, 1.i.b.C.X, 1.i.b.D.X for SLIC 



Figure 13. Case 1.iii.a.A.X, 1.iii.a.B.X, 1.iii.a.C.X, 1.iii.a.D.X for E-IRC (for E-IRC modulation does not matter, same results as in Figure 10)

Figure 14. Case 1.iii.a.A.X, 1.iii.a.B.X, 1.iii.a.C.X, 1.iii.a.D.X for SLIC
Figure 15. Case 1.iv.a.A.X, 1.iv.a.B.X, 1.iv.a.C.X, 1.iv.a.D.X for SLIC. Note that for E-IRC modulation does not matter, same results as in Figure 10.

Figure 16. Case 1.iv.b.A.X, 1.iv.b.B.X, 1.iv.b.C.X, 1.iv.b.D.X for SLIC. Note that for E-IRC modulation does not matter).
Figure 17. Case 1.i.a.A.Y, 1.i.a.B.Y, 1.i.a.C.Y, 1.i.a.D.Y for E-IRC
Figure 18. Case 1.i.a.A.Y, 1.i.a.B.Y, 1.i.a.C.Y, 1.i.a.D.Y for SLIC

Figure 19. Case 1.i.b.A.Y, 1.i.b.B.Y, 1.i.b.C.Y, 1.i.b.D.Y for E-IRC

Figure 20. Case 1.i.b.A.Y, 1.i.b.B.Y, 1.i.b.C.Y, 1.i.b.D.Y for SLIC
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Figure 9. Case 1.i.a.A.X, 1.i.a.B.X, 1.i.a.C.X, 1.i.a.D.X for SLIC
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Figure 10. Case 1.ii.a.A.X, 1.ii.a.B.X, 1.ii.a.C.X, 1.ii.a.D.X for E-IRC (for E-IRC NC modulation does not matter, [5,14, 14] (case ii)  is used here).
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Figure 11. Case 1.ii.a.A.X, 1.ii.a.B.X, 1.ii.a.C.X, 1.ii.a.D.X for SLIC
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Figure 12. Case 1.i.b.A.X, 1.i.b.B.X, 1.i.b.C.X, 1.i.b.D.X for SLIC
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Figure 13. Case 1.iii.a.A.X, 1.iii.a.B.X, 1.iii.a.C.X, 1.iii.a.D.X for E-IRC (for E-IRC modulation does not matter and the same results as in Figure 10 are obtained for E-IRC)
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Figure 14. Case 1.iii.a.A.X, 1.iii.a.B.X, 1.iii.a.C.X, 1.iii.a.D.X for SLIC
[image: image22.png]Throughput [Mbps]

SLIC TM4, MCS=[14 5 5] RI=[1 1 1], [1/Noc=7.77dB, 12/Noc=2.29dB
12r

101

—c—IRC
—<— SLIC genie detect |
—&— SLIC 1 RB detect
2t ~— SLIC 3 RB detect
—<— SLIC 6 RB detect
—+— SLIC 15 RB detect

0 ‘
) 0 5 10 15
SNR [dB]




Figure 15. Case 1.iv.a.A.X, 1.iv.a.B.X, 1.iv.a.C.X, 1.iv.a.D.X for SLIC. Note that for E-IRC modulation does not matter and the same results as in Figure 10 are obtained for E-IRC.
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Figure 16. Case 1.iv.b.A.X, 1.iv.b.B.X, 1.iv.b.C.X, 1.iv.b.D.X for SLIC. Note that for E-IRC modulation does not matter, hence the same results are obtained as in Figure 13 for E-IRC.

In Figure 17~20 we also provide results with 4 Tx with the same concept of BD as analysis from chapter 2. So it can be seen the results are comparable to 2 Tx with good reliability even with only 1 PRB pair considered as the BD basis. More details about 4 Tx CRS AP can be found in [15],
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Figure 17. Case 1.i.a.A.Y, 1.i.a.B.Y, 1.i.a.C.Y, 1.i.a.D.Y for E-IRC 
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Figure 18. Case 1.i.a.A.Y, 1.i.a.B.Y, 1.i.a.C.Y, 1.i.a.D.Y for SLIC 
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Figure 19. Case 1.i.b.A.Y, 1.i.b.B.Y, 1.i.b.C.Y, 1.i.b.D.Y for E-IRC 
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Figure 20. Case 1.i.b.A.Y, 1.i.b.B.Y, 1.i.b.C.Y, 1.i.b.D.Y for SLIC 

In addition we provide also phase 2 results in Figures 21 and 22 to  show the impact of blind detection of the parameters mentioned above on the throughput performance for 6PRB, 3PRB and 1PRB-based blind detection (phase 2, Scenario 1, low SINR geometry and I1/Noc@50%tile, with RU=40%) for TM4. 
The results are obtained by considering blind detection of the parameters for demodulation purpose but CQI reports are generated using full parameter knowledge to decouple the two effects.
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Figure 21. The overall throughput for EIRC , 6PRB 3PRB and 1PRB Scenario 1, low SINR geometry and I1/Noc@50%tile, with RU=40%
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Figure 22. The overall throughput for SLIC , 6PRB 3PRB and 1PRB Scenario 1, low SINR geometry and I1/Noc@50%tile, with RU=40%
By considering all the figures above and also the results shown in [1], blind detection of the performance is mainly affected for high serving cell SNR when the serving cell becomes stronger than the interferers and hence it is difficult to estimate with good reliability the parameters. 
In addition, it can be concluded that in general the effect of blind detection of the parameters increases for small PDSCH resource allocation. In certain cases, when the NAICS potential gains are small, small PRB allocation does not allow to achieve significant gains.  However, in many situations when NAICS provide some gains, even for 1PRB the overall throughput degradation is still considered as acceptable. 
Proposal 8: 1 PRB pair is still considered as a valid assumption to base the blind detection on in many situations when some NAICS gains are visible. In other case 3PRB pairs seems a reasonable assumption without the need to introduce any constraints or explicit signalling on the network resource allocation.
5 Conclusions

This paper provides analysis on the blind detection of parameters for NAICS UE. Simulation results have been provided in order to show the impact of blind detection on overall throughput performance.

The following is proposed:

Observation 1: 

The complexity of the PMI+RI blind detection for E-IRC receiver is highly reduced compared to that of SLIC receiver for 2TX ports and for ‘TX ports at full rank.
Proposal 1: Consider blindly detect the PMI and RI for CRS-based TMs. 

Proposal 2: Consider blind detection of the modulation order.
Proposal 3: It can be assumed that TM can be blindly detected by the UE (or inferred from the detection of other parameters).
Proposal 4: Mixture of TMs should be considered in the study/work in order to make sure that NAICS UEs  are able to cancel/suppress DMRS based interferers (when scheduled via a CRS based TM or viceversa) according to NAICS principles, in order to guarantee robust performance.
Proposal 5: Consider blind detection of PDSCH presence for CRS-based TMs. 
Proposal 6. RAN 4 could consider blind estimation of the parameters by assuming a minimum set of consecutive PRBs (3PRB-pairs could be considered as a reasonable assumption) to be allocated for interferer scheduling purposes in the performance work without requiring any network restriction in terms of PDSCH resource allocation. The UE can autonomously detect when the BD reliability is good enough and when the above condition is satisfied.  Note that according to our analysis, 1 PRB pair could still considered as a valid assumption to base the blind detection on in many situations.

Proposal 7: PDSCH based strongest interferer selection has to be ensured. PDSCH strongest interferer may not correspond to CRS-based strongest interferer.
Proposal 8: 1 PRB pair is still considered as a valid assumption to base the blind detection on in many situations when some NAICS gains are visible.  In other case 3PRB pairs seems a reasonable assumption without the need to introduce any constraints or explicit signalling on the network resource allocation.
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