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1. Introduction & Background
In the last RAN1 meeting, there have been some agreements on backhaul subframe allocation for TDD relay. For different TDD subframe configurations, the agreed backhaul subframe allocations are listed in Table.1 [1] [2] [3].

Table 1: agreed backhaul subframe allocations for TDD relay
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Besides the above allocations, there are several issues will be discussed in this meeting [4].
· The FFS configurations of backhaul subframes listed in [2]
· Reduction of backhaul subframes configurations listed in [2]
In this contribution, we will discuss our considerations on above issues.
2. Discussions on backhaul subframe allocations
· TDD configuration 3

Different backhaul subframes configurations are suitable for different application scenarios. As the assumption in rel.10, the basic application scenario for relay is the coverage improvement. In most of dead spots in coverage, the UEs that attach to RN are few, and the traffic load on the backhaul link is slight. Therefore, the 1:1 DL-UL backhaul subframe configuration is useful for the dead spot deployment. 

For TDD DL-UL configuration 3, only 3:1 DL-UL backhaul subframe allocation is agreed. In the dead spot scenarios, the allocation may be not efficient. Therefore, the 1:1 DL-UL backhaul subframe configuration for TDD configuration 3 should be required. According to the analyses in previous meetings, there are several candidate selections listed in Table.2.
Table 2: 1:1 DL-UL backhaul subframe allocation candidates for TDD configuration 3
	Index
	TDD Subframe Configuration
	Backhaul

DL:UL
	Subframe
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In Table.2, except the configuration index 1, other three allocations are selected to reduce the ACK/NACK blocking at Uu link. As shown in [5], the UL subframe #3 simultaneously feedbacks the ACK/NACK signaling for the DL transmissions at subframe #7 and #8. Therefore, there are two DL HARQ processes that will be blocked for the configuration index 1. For other 3 configurations, there is only one DL HARQ process that will be wasted. Although the configuration index 1 blocks more DL HARQ processes, it can reuse the UL scheduler for Rel.8, which is favorable to reduce the eNB complexity.
According to the above discussion, we suggest RAN1 investigates the scheduler complexity if a new UL scheduling is adopted.
· Other TDD configurations
As uplink-heavy asymmetric UL-DL subframe configurations are not supported in the Un in rel.10 [6], all of possible backhaul subframes allocations for TDD configuration 1 and 6 have been listed in Table.1. For TDD configuration 2 and 4, there are several possible backhaul subframes allocations that have not been agreed.
Table.3 lists the available DL and UL subframes at Uu for each backhaul subframe configuration. For TDD configuration 2, if DL:UL is 2:1 at Un, the DL:UL at Uu  will be 4:1, and there are 2 Uu DL subframes that have not ACK/NACK feedback. The DL subframes at Uu is twice the DL subframes at Un. In order to avoid the packets jam at RN, the spectrum efficiency of Un should be twice the spectrum efficiency of Uu, which may be difficult in some deployment scenarios especially when the deployment position of RN is not very high.
Table 3: backhaul and access subframes proportion for each configuration
	TDD Subframe Configuration
	Backhaul

DL:UL
	Access

DL:UL
	Number of DL Subframe without ACK/NACK feedback at Uu

	1
	1:1
	5:3
	

	
	2:1
	4:3
	

	
	2:2
	4:2
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	1:1
	4:1
	3
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	2

	3
	3:1
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	1:1
	4:1
	3

	6
	1:1
	4:4
	


Based on above consideration, the following allocations are also necessary for TDD configuration 2. Please note that all of these candidates in Table.4 have the same impact on Uu as the agreed 2:1 DL-UL backhaul subframes configurations listed in Table.1.
Table 4: backhaul subframe allocation candidates for TDD configuration 2
	Index
	TDD Subframe Configuration
	Backhaul

DL:UL
	Subframe
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For TDD configuration 4, 1:1 backhaul subframe allocation may only apply to the dead spot scenarios. For other scenarios, such as cell edge performance improvement, other backhaul subframe allocations are also necessary. Our proposals are listed in Table.5.
Table 5: backhaul subframe allocation candidates for TDD configuration 4
	Index
	TDD Subframe Configuration
	Backhaul

DL:UL
	Subframe
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3. Considerations on reduction of backhaul SF configurations
Besides relay technology, there are multiple services or technologies that require the MBSFN subframe such as eMBMS, positioning and so on. If the backhaul subframe configurations for relay are very limited, the MBSFN subframe collision between different technologies or services may cause the network management complexity. For example, assume the DL subframe #9 in TDD configuration 1 has been used for eMBMS, and only the subframe can be configured as the DL backhaul subframe for relay. If operator wants to deploy relay technology, there is not any other selection unless adjusting the eMBMS subframe firstly, which is not convenient to manage the network. Based on above considerations, we require the standard can support multiple configurations for each DL-UL backhaul subframe proportion.
4. Conclusions
The contribution discusses the RAN1 #62 meeting remained issues of backhaul subframe allocations for TDD relay. According to our considerations, there are several proposals as follows.

Proposal 1: For TDD configuration 3, the 1:1 DL-UL backhaul subframe configurations are necessary to match the requirement at dead spots scenarios 
Proposal 2: For TDD configuration 2, the 3:1 DL-UL backhaul subframe configurations are useful for limited backhaul capacity scenarios, and the candidate backhaul subframe configurations are listed in Table.4.
Proposal 3: For TDD configuration 4, the 2:1 and 3:1 DL-UL backhaul subframe configurations are required for cell edge improvement scenarios, and the candidate backhaul subframe configurations are listed in Table.5.

Proposal 4: For each backhaul subframe proportion, multiple configurations are required to avoid the MBSFN subframe collision with other services and technologies, which is convenient to network management and operation.
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Appendix:Rel8 HARQ Timing for TDD
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Fig. 1: rel.8 UL grant timing and UL ACK/NACK timing of TDD configuration 1
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Fig. 2: rel.8 UL grant timing and UL ACK/NACK timing of TDD configuration 2
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Fig. 3: rel.8 UL grant timing and UL ACK/NACK timing of TDD configuration 3
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Fig. 4: rel.8 UL grant timing and UL ACK/NACK timing of TDD configuration 4
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Fig. 5: rel.8 UL grant timing and UL ACK/NACK timing of TDD configuration 6
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