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Discussions 
1 Introduction 
The Relay specifications effort in RAN1 is now near completion with a newly approved technical specification in TS36.216 [1]. Relay-specific advancements are introduced by relay nodes, especially when the relay nodes act as the UE physical layer entity communicating with the donor eNB. When the Relay is communicating with the eNB, Relay-specific enhancements have been incorporated into the backhaul link between the eNB and Relay node.
This paper summarizes the new enhancements in the backhaul link and analyzes the possible impacts on the backhaul performance requirements. 
2 Discussion
The backhaul link between the eNB and Relay has the following characteristics:


· PDSCH with modified symbols allocation

· A new control channel R-PDCCH

· Backhaul link without R-PHICH and R-PCFICH

The Physical downlink shared channel (PDSCH) has the following exceptions:
-
the PDSCH shall only be mapped to resource elements in OFDM symbols configured according to Table 5.4-1 and Table 5.4-2 of [1]
-
the PDSCH shall not be mapped to any resource element in the first slot of an RB pair when the first slot of the RB pair is used for R-PDCCH transmission
Both Table 5.4-1 and 5.4.-2 are reproduced in Table 1 and 2, respectively below. A new physical downlink control channel, R-PDCCH has been defined to carry the downlink control information for the Relay node. The structure of R-PDCCH is different in the first and second slot resulting in possible impact to the test scenario and performance requirements.
Since PCFICH which is used for indicating the control region size is not supported in the backhaul link, the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg) of PDCCH as defined in [2] would need to be adapted. In Rel-8, PDCCH and PCFICH are jointly detected as a miss detection of PCFICH implies a miss detection of PDCCH. 

Considering that DL grant and UL grant of R-PDCCH are placed in the first slot and the second slot, respectively, the Pm-dsg may need to be tested for DL grant and UL grant separately. 
Table 1: OFDM symbols for eNB-to-RN transmission in the first slot 

	Configuration
	DL-StartSymbol
	End symbol index

	0
	1
	6

	1
	2
	6

	2
	3
	6


Table 2: OFDM symbols for eNB-to-RN transmission in the second slot

	Configuration
	Start symbol index
	End symbol index

	0
	0
	6

	1
	0
	5


R-PDCCH starts at OFDM symbol #3 (the fourth symbol) and the starting point of PDSCH is configured by high layer signalling in the PRB(s) not containing R-PDCCH. In another word, the ranges of DL grant and UL grant are Symbol #3~Symbol #6 and Symbol #7~Symbol #13 for nomal CP.
Proposal 1: DL grant and UL grant are tested seperately for Pm-dsg in the respective range of Symbol #3~Symbol #6 and Symbol #7~Symbol#13 for normal CP
Because R-PDCCH and PDSCH are multiplexed for backhaul in the data region, on the symbols carrying the R-PDCCH transmission of a certain RN, the radio resources (e.g., PRBs in the non-interleaving R-PDCCH case) left by this RN would be used for other virtual RNs as well as macro UEs, either transmitting R-PDCCH or PDSCH. So the downlink power allocation parameters for both R-PDCCH and PDSCH need to be redefined. Candidate test parameter configurations are proposed in Table 3 and Table 4 below. 
Table 1: Test Parameters for R-PDCCH (DL grant)
	Parameter
	Unit
	Single antenna port
	Transmit diversity
	

	Number of R-PDCCH symbols
	symbols
	4
	4
	

	Cell ID
	
	0
	0
	

	Downlink power allocation
	R-PDCCH_RA

PDSCH_ρA
	dB
	0
	-3
	

	
	
	
	0
	0
	

	
	R-PDCCH_RB

PDSCH_ρB
	dB
	0
	-3
	

	
	
	
	0
	0
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Table 2: Test Parameters for R-PDCCH (UL grant)

	Parameter
	Unit
	Single antenna port
	Transmit diversity
	

	Number of R-PDCCH symbols
	symbols
	7
	7
	

	Cell ID
	
	0
	0
	

	Downlink power allocation
	R-PDCCH_RA

PDSCH_ρA
	dB
	0
	-3
	

	
	
	
	0
	0
	

	
	R-PDCCH_RB

PDSCH_ρB
	dB
	0
	-3
	

	
	
	
	0
	0
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Both CRS and DM-RS are supported for R-PDCCH demodulation. In the case of CRS, both the R-PDCCH formats with and without cross interleaving are supported. So when deciding the performance requirments of demodulating R-PDCCH, we may need to consider the impacts of reference signal and interleaving.

Proposal 2: The impacts of reference signal and interleaving shall be considered for the test of R-PDCCH performance requirements. RAN4 requirements should reflect RAN1 latest agreements.  
It is expected that the backhaul link to be in relatively better geometry compared to the access link. Support of aggregation level 8 may not be necessary. The performance requirement for aggregation level 8 can therefore be de-prioritized for the single antanna case. 
Proposal 3: The performance requirements of R-PDCCH are prioritized for aggregation level 1, 2 and 4 over aggregation level 8. 
As stated earlier, R-PHICH is not supported for backhaul link i.e. HARQ acknowledgement for uplink transmission is merely provided by the new data indicator in the R-PDCCH. Synchronous retransmission is still assumed for backhaul uplink transmission (i.e., fixed RTT). The probability of miss-detecting an ACK for a NACK (Pm-an) in [1] is applicable when the new data indicator which resides in R-PDCCH. Therefore, testing Pm-an would not be necessary as Pm-dsg has been expected to be tested, i.e., a miss detection of R-PDCCH implies a miss-detection of an ACK for a NACK.
Proposal 4: Pm-an requirements can be removed for the backhaul link.

3 Conclusions

In this contribution, we consider the impacts of the new features introduced by relay on the backhaul link performance test. In conclusion, we propose: 
Proposal 1: DL grant and UL grant are tested seperately for Pm-dsg in the respective range of Symbol #3~Symbol #6 and Symbol #7~Symbol#13 for normal CP
Proposal 2: The impacts of reference signal and interleaving shall be considered for the test of R-PDCCH performance requirements. RAN4 requirements should reflect RAN1 latest agreements.   
Proposal 3: The performance requirements of R-PDCCH are prioritized for aggregation level 1, 2 and 4 over aggregation level 8.
Proposal 4: Pm-an requirements can be removed for the backhaul link
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