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1 Introduction

In the previous Bucharest 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 configurations
In the past meetings, three configurations are discussed:
· non-MBSFN ABS configuration with non-colliding CRS
· MBSFN ABS configuration with colliding CRS
· non-MBSFN ABS configuration with colliding CRS 
According to current conclusion, all these configurations will be considered in the UE demodulation requirement and tests. Consider different interference level, i.e., 2 levels are set, we have 6 combinations for all the channels under test. In order to reduce the test cases, we can select subset of combinations for performance requirement and test definition. i.e., we only select some of them for test. 
Proposal 1: All the three ABS configurations shall be considered for performance requirement definition, since all scenarios will occur in real network deployments. 

2.2 Scenarios for UE demodulation
Three scenarios for scheduling allocation and ABS pattern are under discussion:
· Scenario 1: UE is scheduled in restricted CSI measurement subframe aligned with aggressor ABS subframes

· Scenario 2: UE is scheduled in restricted CSI measurement subframe aligned with aggressor non-ABS subframe

· Scenario 3: UE is scheduled in unrestricted CSI measurement subframe aligned with aggressor ABS subframes

According to the current discussion status, the group agrees performance requirement for scenario 1 shall be defined, scenario 2 need further verrification, and scenario 3 is FFS. For scenario 2, [2] provide further simulation results to justify whether it is necessary to define the performance requirement for it. It is concluded that it may not be necessary to define the performance requirement for scenario 2, since it is expected to have the similar performance as Rel8/Rel9 and it is a duplication of Rel8/Rel9 tests.
For scenario 3, a few companies can see the necessarities to define the performance requirement for it.  As observed by most of the companies, the only difference of scenario 1 and scenario 3 is in CSI feedback. In practical systems, these two scenarios may have some performance difference, since it will impact the link adaptation. However, no performance difference is expected if FRC channel is used, which is a typical in RAN4 for demodulation performance. Hence, it seems to be difficult to justify defining requirements for scenario 3. 
Proposal 2: Considering the number of test cases, performance requirements are defined only for scenario 1. Scenario 3 shall be not be considered for performance tests. 
2.3 ABS and CSI_1/CSI_2 pattern 

2.3.1 ABS and CSI_1/CSI_2 pattern for FDD

For non-MBSFN ABS, two pattern options are under discussion for FDD [7]: 
Option 1: [10000000, …]

Option 2: [11000000,  …]
Note that earlier e.g. in [7] it has been clarified that the notation above notation refers to a set of patterns, not a single pattern, for the reason being that the final requirements are to be specified in a generic way with respect to the blanking rate, not tied to a particular pattern - this approach has been followed e.g. for RRM requirements.

In [7], system level simulation results are provided to justify the blanking rate. It shows that 1/8 is more preferable in the practical network for FDD. Hence, we propose to use only option 1 for FDD. It is, however, understood that an example pattern needs to be chosen for tests.
In Bucharest meeting, one concern is raised for the ABS pattern using repetition of the 8-bit pattern for FDD. For example, if option 1 started e.g. from SFN=0 is used, the relation between the ABS pattern, HARQ process, SIB1 and paging is shown in Figure 1. Here, paging is assumed to be transmitted every second radio frame. From Figure 1, we can see the important system information in subframe 5 of frame 0 and subframe 5 of frame 2 cannot be protected by ABS with option 1. Without being able to receive reliable system information, may cause problems even for the test. 
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Figure 1:  The timing relationship between the ABS pattern, scheduling, HARQ process, SIB1 and paging
In order to avoid the above problems, we propose to use the ABS pattern shown in Figure 2. Next we use (m,n) to denote the m-th subframe of the n-th radio frame. In Figure 2, we add one ABS subframe in subframe (5,2). With the proposed ABS pattern, the SIB1 and paging can be protected. Different from option 1, non-ABS subframe is used in aggressor cell in subframe 0. It doesn’t harm the performance. In subframe 0, PSS/SSS/MIB is transmitted. However, with/without ABS, PSS/SSS/MIB is always transmitted according to current assumption. It does not make much difference to configure the subframe 0 with ABS subframe or without ABS subframe. 
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Figure 2: The timing relationship between the ABS pattern, scheduling subframes, HARQ process, SIB1 and paging
In Rel-8/9, subframe 0 and subframe 5 are typically reserved (not used in scheduling downlink transmission) in PDSCH performance test due to the presence of other common channels and physical signals. With eICIC, however, not transmitting PDSCH in both the aggressor cell and the serving cell may significantly degrade system performance. It is therefore proposed to allocate some PRBs in FRC channel also for the 5th subframe.  
For CSI_1/CSI_2, the pattern is shown in Figure 3. CSI_1 is used for CSI feedback in the subframe when the aggressor uses ABS subframe, and CSI_2 is used for CSI feedback in the subframe when the aggressor uses non-ABS subframe. The pattern configuration for eICIC FDD demodulation requirements is summarized in 
Table 1
.
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Figure 3: The relationship of CSI_1/CSI_2 pattern with ABS pattern.
Table 1: Proposed patterns for eICIC demodulation requirements (FDD)

	
	Non-MBSFN ABS Configuraion

	FDD


	P_CSI1
	[00000100, 00000100, 00000100, 01000100, 00000100]

	
	P_CSI2
	[10000000, 10000000, 10000000, 10000000, 10000000] 

	
	P_ABS
	[00000100, 00000100, 00000100, 01000100, 00000100]

	
	Scheduling subframes
	[00000100, 00000100, 00000100, 01000100, 00000100]


2.3.2 ABS and CSI_1/CSI_2 pattern for TDD

For non-MBSFN ABS, there are two main ABS pattern options for TDD:

Option 1: [0000000001, …]

Option 2: [0000011000, …]

As discussed in [10], option 1, if started e.g. from SFN=0, can be applicable for all UL/DL allocations but configuration 0. Futher, the pattern has considered the system information protection. Moreover, the blanking rate 1/10 is reasonable. Hence, we propose use option 1 as the ABS pattern for TDD. The relationship of CSI and scheduling allocation to the ABS pattern is shown in Figure 4. The pattern configuration for eICIC TDD demodulation requirements are summarized in Table 2. 
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Figure 4: The relationship between ABS pattern, scheduling allocation and CSI patterns.
Table 2: Proposed patterns for eICIC demodulation requirements (TDD)
	
	Non-MBSFN ABS Configuraion

	TDD


	P_CSI1
	[0000000001, 0000000001]

	
	P_CSI2
	[1000000000, 1000000000]

	
	P_ABS
	[0000000001, 0000000001]

	
	Scheduling subframes
	[0000000001, 0000000001]


Proposal 3: Use the ABS and CSI patterns proposed in Table 1(FDD) and Table 2 (TDD). 
2.4 Interference level setting
In [14], link level simulation results have been provided to justify the interference SNR. It shows that it is really challenging for the UE in cell range extension to achieve good performance under high interferer SNR. In [15], system level simulation results are provided to justify the typical interference SNR and serving cell SNR. It shows that 1 dB interference SNR is the typical interference SNR, which is also the agreed assumption for RRM requirements in 36.133. Based on these results, we propose:
Proposal 4: Interferer SNR =1 dB (aggressor cell) as a baseline, higher SNR may be studied.Interferer SNR>10 dB shall not be considered. 
2.5 Consideration for data/control channel

In ABS subframe, the performance for all channels, including PDSCH, PDCCH/PCFICH, PHICH and PBCH, are different from that of Rel8/Rel9. Hence, we it is reasonable to have test cases for all the channels. In the companion paper [11], we provide the detail test cases for different channels. Here, we highlight rationales for selecting some parameters used in the test cases defined in [11]. 
2.5.1 PDSCH
· Transmission mode

According to the current discussion, TM1 is excluded for test, TM2 shall be tested, and TM3 are FFS. In the Bucharest meeting, different companies provide simulation results for TM3 [3]-[6]. Although simulation results have minor difference, the basic observation is very similar. The switch point of TM2 and TM3 is about serving cell SNR=10 dB when the aggressor cell SNR is 5 dB. In order to achieve significant gain over TM2, more than 20 dB SNR is needed for moderate aggressor SNR. This large serving cell SNR is not considered as a reasonable SNR in the cell range extension area which benefit the eICIC. In the cell center, there is no need to restrict scheduling the UEs to the non-ABS subframe. Furthermore, a resource efficient network aiming to achieve capacity gains with eICIC will not use more ABS subframes than needed, otherwise network performance loss may be expected. For non-ABS subframe conditions, the performance has been tested in Rel8/Rel9. Therefore, it is hard to motivate defining test cases for TM3 for eICIC in Rel-10 scenarios, given a large number of other test cases that are really necessary to ensure good performance with eICIC. 

Proposal 5-1: Only TM2 shall be used for test in Rel10 eICIC.
· UE category

According to the discussion, the requirements are defined for UE category [1]-8. To cover category 1, we need a separate new reference channel, other than R.11 reference channel, for defining tests for the PDSCH performance. According to [9], the number of maximum bits for category 1 is 10296 bits. But if R.11 channel is used, the number of bits per TTI is 12960 bits. It is over the maximum supported bits. For simplicity, we can only test categories 2-8. 

Proposal 5-2: Initial PDSCH requirements should be defined for UE categories 2– 8 for 10 MHz.
· Reference channel
For the reference channel, R.11 is widely mentioned in the related contributions and also used for Rel8/Rel9. However, R.11 reference channel is not targeted for the UE in the cell range extension. According to simulation results [12], in order to achieve 70% of maximum throughput with R.11, the target SNR shall be about 4.5 dB and 5 dB when the inteferenc SNR is 1 dB and 5 dB, respectively. In other words, the SIR is 3.5 dB and 0 dB, respectively. These SNRs are not the typical SNRs in the cell range extension zone. Hence, a new reference channel shall be defined for the PDSCH performance requirements. The new reference channel is TBD.

Proposal 5-3: Reference channel for PDSCH shall be decided for the cell range extension UEs, it is TBD. 

2.5.2 PDCCH/PCFICH

· DCI format

As discussed in the past meetings, TM2 will be used for the cell range extension UE. For TM2, DCI format 1 will be used. Hence, it is appropriate to set DCI format 1 as the test format in the PDCCH/PCFICH test. 
· Aggregation level

For PDCCH/PCFICH, two aggregation levels have been discussed: 4 CCEs and 8 CCEs. Assume 6 dB RSRP bias is set and the interference SNR is 1, the typical SNR of serving cell is approximately -4 dB in the cell range extension zone. With this serving SNR and interference SNR, only 8 CCEs can meet the 1% BLER target based on the simulation results provided in [13]. As a result, 8 CCEs shall be used in the PDCCH/PCFICH performance requirements.  
Proposal 6: 8 CCEs and DCI format 1 are used for PDCCH/PCFICH test. 
2.5.3 PHICH

For PHICH, we have extended PHICH and normal PHICH. They have impact on the PDCCH/PCFICH performance. However, with regard to PHICH performance, the normal duration sets a lower bound in eICIC scenario. Hence, we propose to select only normal PHICH for testing. 
Proposal 7: Normal PHICH shall be considered for testing.
2.5.4 PBCH

In [1], it is agreed to define initial requirements for UE categories [1]-8 for 10 MHz. But this agreement does not fully capture the PBCH test. For PBCH test, since it is only a normative test, 1.4MHz is used as the bandwidth in Rel8/Rel9. If we can reuse the bandwidth of Rel8/Rel9, it may simplify the test. 
Proposal 8: For PBCH requirements, 1.4 MHz shall be used. 
3 Summary
In this contribution, we propose:

Proposal 1: All the three ABS configurations shall be considered for performance requirement definition, since all scenarios will occur in real network deployments.
Proposal 2: Considering the number of test cases, performance requirements are defined only for scenario 1. Scenario 3 shall be not be considered for performance tests.
Proposal 3: Use the ABS and CSI patterns proposed in Table 1(FDD) and Table 2 (TDD).
Proposal 4: Interferer SNR =1 dB (aggressor cell) as a baseline, higher SNR may be studied.Interferer SNR>10 dB shall not be considered.
Proposal 5: 
1) Only TM2 shall be used for test in Rel10 eICIC.
2) Initial PDSCH requirements should be defined for UE categories 2– 8 for 10 MHz.
3) Reference channel for PDSCH shall be decided for the cell range extension UEs, it is TBD.
Proposal 6: 8 CCEs and DCI format 1 are used for PDCCH/PCFICH test.
Proposal 7: Normal PHICH shall be considered for testing.
Proposal 8: For PBCH requirements, 1.4 MHz shall be used.
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