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1 Introduction

In the previous Barcelona meeting, demodulation assumptions have been discussed during the meeting [1]. In this contribution, we further discuss the unresolved assumptions for the demodulation assumptions for eICIC.
2 Assumptions for performance requirements
2.1 ABS pattern, scheduling pattern, and CSI pattern 
For eICIC in Rel10, the purpose of the PDSCH performance test is to verify the UE with proper interference averaging behaviour and UE detection performance with strong interference in the extended cell range. For the UE outside the extended cell range, the performance is expected to be similar to the Rel8/Rel9. For these UEs, it is not necessary to duplicate the requirements in Rel8/Rel9.
In Rel8/Rel9, fixed reference channel (FRC) is used to define PDSCH performance requirement. With FRC, the performance requirement has no relationship with CSI feedback and scheduling algorithm. In practical systems, PDSCH performance has close relationship with the CSI feedback and scheduling algorithm. However, combining PDSCH performance with CSI feedback configuration and scheduling algorithm makes the test of PDSCH performance itself unnecessarily complex. Different UE have different accuracy for CSI feedback, and there are usually separate CSI tests specified. As a result, linking the PDSCH performance to the CSI feedback blurs the result of what is actually tested, e.g., demodulation performance or link adaptation/scheduling algorithms. With FRC, the PDSCH performance test is isolated from the CSI feedback and scheduling algorithm. It makes the PDSCH performance test simple and easy to converge. Hence, we propose to use the same methodology as in Rel8/Rel9 for PDSCH performance test in Rel10 eICIC. 

Currently, different patterns are discussed for PDSCH performance test. There are ABS pattern, scheduling pattern, and CSI pattern. As discussed before, for FRC, there are no CQI, PMI, and RI needed for feedback. Hence, a CSI pattern is not necessary to define for this FRC test. 
For scheduling pattern, in general, a UE can be scheduled in ABS subframes and non-ABS subframes. In Rel10, eICIC is mainly used for range extension. It is with less probability to schedule a UE in the range extension in a non-ABS subframe. In practical networks deploying eICIC, some UE outside the extended cell range can be scheduled in non-ABS subframe, but for the UE outside the extension range, the UE behaviour is very similar to the behaviour of the traditional Rel8/Rel9 UEs. Hence, it is with lower priority for these UE’s performance test. Considering the work load, we propose to start with the performance test in the ABS subframe. As a result, we propose to use the same pattern, e.g., 10000000, for the scheduling pattern and ABS pattern. 
With this pattern, which defines both ABS and scheduling, we can verify the UE behaviour for interference averaging. For example, if the UE averages the interference across the clean subframe and unclean subframe, the performance will become worse and may not meet the performance requirements. At the same time, we can verify the UE behaviour with strong CRS interference and control channel interference. With this scheduling pattern, the test effort is minimized and a reasonable test coverage is maintained. 
Proposal 1. The following patterns are proposed for FDD PDSCH performance requirement definition: 
ABS pattern:                            10000000
Scheduling pattern:                  10000000
For TDD, the patterns can be:

ABS pattern:                            0000100000

Scheduling pattern:                  0000100000 

2.2 Interference level setting
For Rel10 eICIC performance requirement, we need to define a reasonable interference level, justified from the system point of view [2]. Given the interference level, control channel, synchronization channel and PDSCH channel shall work in a reasonable SNR range. 
In ABS, the PBCH of serving cell is always interfered by the aggressor cell. The performance of PBCH is given in Figure 1. It can be seen that with colliding CRS at a 15 dB interference level [3], the SNR of serving cell shall be about 10 dB. This large SNR of serving cell is not a reasonable SNR in the extended cell range. Even in the non-colliding case, the required serving cell SNR is still about 6 dB, which is outside the scope of the intended test case.
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Figure 1: PBCH performance in EVA5 2x2 low

The performance for PDSCH with the reference channel model R.11 is given in Figure 2. Form Figure 2, we can see that with 15 dB interference, almost 10 dB is needed to achieve 70% maximum throughput. Again, this range of SNR is out of the extension area. 
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Figure 2: PDSCH throughput performance with R.11 in EVA5 2x2 Low channel
Futher, based on this curve, we can see that with moderate interference level, the target SNR in collision and non-collision cases is very similar. Based on this, we can reduce the number of test cases for different configurations. 
Besides PBCH and PDSCH, interference level can not be set too high in order to enable UE be in-sync in the reasonable SNR range. The RLM simulation result in ETU70 is given in Figure 3. The detail simulation assumption is given in [4]. If the serving cell SNR is set -4 dB, as given in synchronization side condition, the 2% BLER target is difficult to meet when SNR of aggressor cell interference is larger than 5 dB. Hence, we can see that it is appropriate to set 1 dB SNR for aggressor cell interference level. 
[image: image3.emf]-14 -12 -10 -8 -6 -4 -2 0

10

-4

10

-3

10

-2

10

-1

10

0

SNR (dB)

BLER

RLM 4-1

 

 

Colliding CRS, INR 0dB

Colliding CRS, INR 1dB

Colliding CRS, INR 5dB

Colliding CRS, INR 10dB

Non-Colliding CRS, INR 0dB

Non-Colliding CRS, INR 1dB

Non-Colliding CRS, INR 5dB

Non-Colliding CRS, INR 10dB


Figure 3: ETU70, in-sync scenario with PCFICH decoding
As it is desirable to keep consistence with the setting of RLM and PDSCH with regard to interference level, we suggest adopting 1 dB interference level as one baseline. For the interference levels of more than 10 dB, a Rel8/Rel9 UE does not meet the performance requirement in a reasonable SNR range. Hence, we propose: 

Proposal 2: 1dB interference SNR of aggressor cell is taken as one baseline, although the inteferecne SNR between 1 dB and 10 dB can be studied, and more than 10dB interference SNR will not be considered. 
2.3 Demodulation of PDSCH

For the demodulation performance, we propose to reuse R.11 as the reference channel, and the channel model is EVA5 with 2x2 low correlations. In principle, we need to test performance for different scenarious, i.e., collision CRS for MBSFN ABS configuration (case 1), collision CRS with non-MBSFN ABS configuration (case 2) and non-collision CRS with non-MBSFN ABS configuration (case 3).  However, just as shown in Figure 2, the performance for case 2 and case 3 has very similar performance with the configratuion. Hence, it is suggested only case 1 and case 2 are defined for performance test. The test case is defined as Table 1. 
Table 1: Test case for PDSCH performance test

	Test
	Band-width
	FRC
	Propagation Condition
	Corr. Matrix and Ant. Config.
	Reference Value
	UE Cat.

	
	
	
	Serving cell
	Interfering cell 
	
	Fraction of max. Througput [%]
	Serving cell SNR [dB] @ Interfering Cell SNR = 1 dB
	

	
	
	
	
	
	
	
	case 1
	case 2
	

	1
	10 MHz
	R.11
	EVA5
	EVA5
	2x2 low
	70
	TBD
	TBD
	1 – 5 


2.4 Demodulation of PDCCH/PCFICH
Table 2: PDCCH/PCFICH performance test
	Test
	Band-width
	Aggregation level
	Reference channel
	Propagation Condition
	PHICH Duration
	Case
	Corr. Matrix and Ant. Config.
	Reference Value

	
	
	
	
	Serving cell
	Interfering cell
	
	
	
	Pm-an [%]
	Serving Cell SNR [dB] @ Interfering Cell SNR = 1 dB

	2
	10 MHz
	4 CCE
	R.16 FDD
	EVA 5
	EVA 5
	extened
	Case 1
	2x2 low
	1
	TBD

	1
	10 MHz
	4 CCE
	R.16 FDD
	EVA5
	EVA 5
	Normal
	Case 2
	2x2 low
	1
	TBD


2.5 Demodulation of PHICH 
The performance of PHICH shall be redefined in eICIC since the interference level is different from Rel8/Rel9. 
2.6  Demodulation of PBCH 
For PBCH, the performance of CRS collision case is worse than that of the non-collision case. To reduce work load and determine minimum performance, we propose to test only the performance of in the case of colliding CRS.
3 Summary
In this contribution, we discuss different aspects of demodulation performance in eICIC. For PDSCH performance test, FRC is used and no CSI pattern is needed to be defined. We propose to use the same pattern for ABS pattern and scheduling pattern. 
Proposal 1. The following patterns are proposed for FDD PDSCH performance requirement definition: 

ABS pattern:                            10000000

Scheduling pattern:                  10000000
For TDD, the patterns can be:

ABS pattern:                            0000100000

Scheduling pattern:                  0000100000 

Proposal 2: 1dB interference SNR of aggressor cell is a baseline, although the aggressor SNR between 1 dB and 10 dB can also be studied; aggressor SNR levels higher than 10 dB shall not be considered. 

Proposal 3: Specify PHICH test case. The performance of PHICH shall be redefined in eICIC since the interference level is different from Rel8/Rel9. 
Proposal 4: Specify PDCCH, PDSCH, and PBCH test case.
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