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1 Introduction
RAN4 is currently working on defining performance requirements for non-MBSFN ABS and has also agreed to define performance requirements for MBSFN ABS [1], but some key parameters are still open for MBSFN ABS configuration. In this contribution, we share our view on how to set these parameters. 
2 MBSFN ABS configuration

According to 36.331 [2], MBSFN cannot be configured in any subframe. For FDD, subframe 0, 4, 5 and 9 can not be configured into MBSFN, and for TDD, subframe 0, 1, 5, and 6 can not be configured into MBSFN. As a result, the ABS pattern used in performance tests with non-MBSFN ABS can not be reused here. In non-MBSFN ABS test setup, in order to protect PHICH transmission, 8 ms periodicity is assumed in the ABS pattern for FDD. Since some subframe is not configurable for MBSFN, 8 ms periodicity is not feasible with MBSFN ABS. 
To solve the above problem, in [3], a mixture of MBSFN ABS configuration and non-MBSFN ABS configuration is proposed, which is shown in Figure 1. With the mixture of MBSFN/non-MBSFN ABS configuration, it can protect all the channels, but the disadvantages are that:

· Receiver has to deal with varying interference conditions even in restricted measurement subframes, which is inconsistent with the conditions in the requirements and the conducted studies,

· Physical channel performance is inconsistent under varying interference conditions. 
As specified in [1], colliding CRS will be assumed for all the channels’ performance test in MBSFN ABS configuration. With colliding CRS and non-MBSFN ABS subfames, CRSs in all OFDM symbols are interfered by CRSs of aggressor cell, whilst in MBSFN ABS subframes only the CRSs in the first OFDM symbol are interfered by the CRSs of aggressor cell in the non-MBSFN region. Hence, the channel estimation in the non-MBSFN ABS subframes is expected to be worse than that in MBSFN ABS subframe. As a result, the performance of PCFICH/PDCCH, PDSCH and PHICH under these two kinds of configuration will be different. Further, for PDSCH, the performance difference is much more obvious, since more data REs will be impacted by the difference of MBSFN/non-MBSFN. Hence, with this setup, the performance is not the same as for MBSFN ABS configuration and it is also not the same as for non-MBSFN ABS configuration. It is also unclear whether colliding or non-colliding CRS should be assumed in such a mixed configuration. 
· The CSI report is difficult to manage

For example, if CSI subframe sets CCSI,0 is configured to be the same as the ABS pattern, as used in the test for non-MBSFN configuration. In principle, UE can conduct some interference average in the CCSI,0. But the interference is totally different for the non-MBSFN subframe and for the MBSFN subframe. Extensive studies are needed to make reasonable configuration. It is not possible in Rel-10 time frame. 
Addressing the first and second issue, one possibility to avoid dealing with varying interference conditions when configuring ABS pattern with 8 ms periodicity could be to provide the UE with a restricted measurement pattern which does not indicate non-MBSFN ABS subframes of the ABS pattern for UE measurements, e.g.

ABS: 
01000000 01000000 01000000 01000000

Measurement resource restriction/CSI_0 pattern: 
01000000 00000000 01000000 00000000,

where the UE could avoid receiving the UL HARQ feedback in non-MBSFN subframes or simply assume a certain feedback without reading the channel. This approach, however, may still not solve all the problems. On the other hand, the pattern would be consistent with e.g. RRM test cases, which reasonable since in practice the network will not configure different ABS patterns for RRM and CSI.
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Figure 1: ABS pattern with mixture of MBSFN and non-MBSFN ABS subframe.

To avoid above issues, tests that are consistent with the MBSFN ABS configuration and requirements as well as with previous agreements are highly preferred.
Proposal 1: Consistent interference conditions for the tested channels should be ensured throughout the tests. 
In order to simplify the test setup discussion, we prefer to use the same pattern for all channels’ performance requirement definition. 
Proposal 2: The same pattern shall be used for all channels’ performance requirement definition. 
The MBSFN ABS pattern details and the corresponding setup targeting ensuring consistent performance and making it possible to use the same pattern are discussed in the following sections. 

3 Demodulation test setup for MBSFN ABS configuration
3.1 FDD setup

3.1.1 Using proper UL HARQ configuration to enable consistent performance under MBSFN ABS configuration
To ensure consistent performance, we propose only MBSFN ABS are configured in aggressor cell. For TDD, HARQ RTT may be followed with 10 ms repetition. In FDD, MBSFN ABS pattern with 8 ms repetition is not feasible, but the network could configure, e.g., TTI bundling which is particularly useful for cell-edge UEs and can be used to ensure that ABS are configured in MBSFN subframes (see e.g. Figure 2). Another possibility for FDD is to limit the number of UL HARQ retransmissions, i.e., set maxHARQ-Tx equal to 1 (see e.g. Figure 3).
For example, if TTI bundling may be assumed, the following example patterns can be used: 

· ABS pattern: 
0100000000 0010000000 0000000010 0000000000
· CSI_0 pattern: 
0100000000 0010000000 0000000010 0000000000

In this case, UL grant is only given in subframe#1 of radio frames for which the SFN mod 4 =0.  PDCCH/PCFICH and PDSCH can be scheduled in any MBSFN ABS subframe, since it has no any periodicity limitation. While the PHICH channel can only be transmitted in subframe#2 of radio frames for which the SFN mod 4 = 0 and subframe#8 of radio frames for which the SFN mod 4 = 2. 

If maxHARQ-TX for UL is limited to 1, the following example patterns can be used:

· ABS pattern: 
0001000000 0100000010 0000001000 0000000000

· CSI_0 pattern: 
0001000000 0100000010 0000001000 0000000000

In this case, UL grant is given in subframe 3 of SFN mod 4= 0 and subframe 8 of SFN mod 4 = 1. As a result, the PHICH channel will be transmitted in subframe 1 of SFN mod 4 =1 and subframe 6 of SFN mod 4 = 2. For other channel, PDCCH/PCFICH and PDSCH channel can be scheduled in any MBSFN ABS subfame, since these channels has no any periodicity limitation. 
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Figure 2: MBSFN ABS pattern when TTI bundling is used
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Figure 3:MBSFN ABS pattern when maxHARQ-Tx = 1
With the above setting, the performance of PCFICH/PDCCH, PHICH and PDSCH is consistent in the whole test procedure, and all ABS subframes have the same interference characteristic. 
3.2 TDD setup
For TDD, HARQ RTT can be followed with ABS configured in MBSFN subframes with 10 ms repetition. The ABS pattern used in non-MBSFN ABS subframe can be reused. In order to avoid the problem of mixture MBSFN ABS configuration and non-MBSFN ABS configuration, we propose not to introduce one extra non-MBSFN ABS subframe to protect SIB-1 transmission. Hence, the example ABS pattern can be:
· ABS pattern: 0000000001 0000000001 0000000001 0000000001

· CSI_0 pattern: 0000000001 0000000001 0000000001 0000000001

and it is shown in Figure 4. 
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Figure 4: MBSFN ABS pattern for TDD
4 Summary 

In the contribution, we share our view for the demodulation test setup for MBSFN ABS configuration. We have the following proposals:
· Proposal 1: Consistent interference conditions for the tested channels should be ensured throughout the tests. 
· Proposal 2:  The same pattern shall be used for all channels’ performance requirement definition.
· Proposal 3: The following pattern options are proposed for performance tests with MBSFN ABS:
·  For FDD

· Option 1: if e.g. TTI bunding configuration may be assumed,  the pattern  can be 

· ABS pattern: 

0100000000 0010000000 0000000010 0000000000
· CSI_0 pattern: 
0100000000 0010000000 0000000010 0000000000
· Option 2: if e.g. maximum UL HARQ retransmission is limited, the pattern can be

· ABS pattern: 

0001000000 0100000010 0000001000 0000000000

· CSI_0 pattern: 
0001000000 0100000010 0000001000 0000000000

· Option 3:  If a mixture of MBSFN/non-MBSFN ABS configuration is used, the pattern can be
· ABS pattern: 

01000000 01000000 01000000 01000000

· CSI_0 pattern: 
01000000 00000000 01000000 00000000
· For TDD
· ABS pattern 0000000001 0000000001 0000000001 0000000001
· CSI_0 pattern: 0000000001 0000000001 0000000001 0000000001
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