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1. Introduction

To assess the potential impact by introducing relay into the macro cell different coexistence scenarios have been analyzed during the past several months. As the traffic models have been approved in RAN4 #58AH meeting the relay coexistence assessment results from different participants converges and the results are aligned in [4]. In this contribution the aligned results are discussed and ACIR requirements (for 5% throughput loss) for backhaul link are summarized. By taking into BS ACLR/ACS in TS 36.104 [3] consideration ACLR and ACS for relay are proposed accordingly as the text proposal. With the results ACLR and ACS for local area BS in TS 36.104 [3] could fulfil the requirements and thus proposed to be reused for relay backhaul link.
2. Discussion

In [1] eight coexistence cases (A~H) are defined for outdoor and thruwall relay. After a long time discussion in RAN4 the coexistence results are well aligned in [4]. In this contribution the throughput loss of different cases are summarized in the excel file by averaging the results from different contributors in [4]. Fatherly, in this section ACIR requirements for 5% throughput loss are discussed based on the alignment and ACLR/ACS are proposed for backhaul link. 
Since backhaul link is between relay and BS and some of UE specifications have been leveraged. In this section ACLR/ACS in TS 36.101 and TS 36.104 are compared based on the ACIR requirements collected from alignments. In table 1 ACIR is derived from UE and BS ACLR/ACS for further comparison.
Table 1 Derived ACIR comparison between local area BS and UE ACLR/ACS
	
	ACLR (dB)
	ACS (dB)
	Backhaul DL (BS->RN) ACIR (dB)
	Backhaul UL (RN->BS) ACIR (dB)

	Macro BS
	45
	46
	NA
	NA

	For comparison
	Local Area BS
	45
	46
	42.46
	42.46

	
	UE
	30
	33
	32.73
	29.89


2.1. Outdoor relay

In [1] coexistence simulation case A, C, E and G are defined for outdoor relay. Based on the alignment in [4] the ACIR requirements for 5% throughput loss are summarized as in table 2. In this table “Average case” means the throughput loss of all users in the coverage and “Average + 5% case” will be the maximum requirements among average case and cell edge case. Take ISD=500, RN deployment 6.2.1 case as an example, “Average case” is maximum ACIR requirements between average case of case A2-1 and A2-2 in [1] and “Average + 5% case” is maximum ACIR requirements among average case and cell edge case (5%) of case A2-1 and A2-2. Since “Average + 5% case” contains the requirements of cell edge user that endures more interference, it will be stricter than “Average case”. 
Table 2 Outdoor relay ACIR requirements (dB)
	Outdoor RN
	RN deployment
	Backhaul UL (relay to BS) 
	Backhaul DL (BS to relay)

	
	
	Average + 5% case
	Average case
	Average + 5% case
	Average case

	ISD=500
	6.2.1
	32.59
	31.94
	31.71
	22.60

	
	6.2.2
	34.81
	32.39
	27.46
	20.00

	ISD=1732
	6.2.1
	39.67
	36.82
	31.72
	22.75

	
	6.2.2
	40.54
	37.90
	29.83
	20.00


2.1.1 ACLR

In backhaul uplink relay ALCR needs to be specified according to the ACIR requirements. 

As relay backhaul ACLR requirement the uplink should be considered in table 2. Maximum ACIR for “Average + 5% case” is 40.54dB and 37.90dB for “Average case”. As the investigation in table 1 ACIR is 29.89dB when reusing UE ACLR and 42.46dB when reusing local area BS’s. It’s clear that UE ACLR is not enough for backhaul uplink either for “Average + 5% case” nor “Average case” and local area BS’s ACLR is ok for both cases. As a result local area BS ACLR (45dB) is proposed for relay backhaul link.
2.1.2 ACS

In table 2 backhaul DL results could be used to specify relay backhaul link ACS. The maximum ACIR for “Average + 5% case” is 31.72dB and 22.75dB for “Average case”. As the investigation in table 1 ACIR is 32.73dB when reusing UE ACS and 42.46dB when reusing local area BS’s. ACIR from both UE and BS ACS seems ok for relay backhaul link. For simplicity UE ACS is preferred. 
2.1.2 Summary
According the above analysis the ACIR requirements for relay backhaul link could be satisfied by leveraging local area BS ACLR/ACS where UE ACLR is not ok for relay backhaul. From the intention of simplicity and cost reduction, local area BS ACLR and ACS are proposed for relay backhaul.

2.2. Thruwall relay
In [1] coexistence simulation case B, D, F and H are defined for thruwall relay at both access link and backhaul link. Based on the alignment in [4] mean ACIR requirements for 5% throughput loss are summarized as in table 3. The term “Average + 5% case” and “Average case” have same meaning as in table 2. 
Table 3 Thruwall relay ACIR requirements (dB)

	Outdoor RN
	RN deployment
	Backhaul UL (relay to BS) 
	Backhaul DL (BS to relay)

	
	
	Average + 5% case
	Average case
	Average + 5% case
	Average case

	ISD=500
	6.2.1
	32.961
	32.961
	24.20
	20.00

	
	6.2.2
	37.292
	29.952
	26.12
	20.00

	ISD=1732
	6.2.1
	38.58
	38.58
	28.39
	20.00

	
	6.2.2
	38.84
	38.84
	30.25
	20.00

	Note 1
	No consensus is achieved in case B2-1 among results from different companies and the results are from B2-2.

	Note 2
	No consensus is achieved in case F2-1 among results from different companies and the results are from F2-2.


2.2.1 ACLR
In table 3 throughput loss for thruwall relay is presented and from note 1 and 2 no consensus is achieved among the results from different contributors for case B2-1 and F2-1. However some hints could be found from the ACIR requirements of outdoor results as larger cell (ISD=1732) needs stricter ACIR compared with small cell (ISD=500). Here results for large cell could be used for thruwall backhaul ACLR discussion. 
From the ACIR requirements in table 3 maximum ACIR for “Average + 5% case” is 38.84dB for both “Average case”. As the investigation in table 1 ACIR is 29.89dB when reusing UE ACLR and 42.46dB when reusing local area BS’s. It’s clear that UE ACLR is not enough for backhaul uplink either for “Average + 5% case” nor “Average case” and local area BS’s ACLR is ok for both cases. As a result local area BS ACLR (45dB) is proposed for relay backhaul link.

2.2.2 ACS
In table 2 backhaul DL results could be used to specify relay backhaul link ACS. The maximum ACIR for “Average + 5% case” is 30.25dB and 20dB for “Average case”. As the investigation in table 1 ACIR is 32.73dB when reusing UE ACS and 42.46dB when reusing local area BS’s. ACIR from both UE and BS ACS seems ok for relay backhaul link. For simplicity local area BS ACS is preferred. 

2.2.3 Summary

According the above analysis the ACIR requirements for relay backhaul link could be satisfied by leveraging local area BS ACLR/ACS where UE ACLR is not ok for relay backhaul. From the intention of simplicity and cost reduction, local area BS ACLR and UE ACS are proposed for relay backhaul.

3. Conclusion

In this contribution relay backhaul ACIR requirements for both outdoor and thruwall relay have been collected and discussed. Two different potential options are compared as one is leveraging UE ACLR/ACS and the other is local area BS ACLR/ACS. Since UE ACLR is not enough for relay backhaul local area BS ACLR is proposed. Meanwhile for simplicity UE ACS is proposed as well.

Corresponding text proposal could be found below.
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8
Backhaul link requirements

<Text will be added>

8.1
Transmitter

8.1.1 Frequency error

The modulated carrier frequency of Relay Node backhaul link shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to [the carrier frequency received from the Donor eNode B]. Although the reference frequency source of backhaul and access link could be the same and the same frequency error requirements could be applied for both the access link and the backhaul link, it is adequate to keep this requirement of RN backhaul link aligned with that of UE.

<Text will be added>

8.1.X Adjacent Channel Leakage power Ratio (ACLR)

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.

8.1.X.A Relative value
Relay coexistence results are aligned in R4-112637 and ACIR requirement for less than 5% throughput loss is evaluated in R4-11XXXX. Eight simulation cases are evaluated for outdoor relay and thruwall relay and among all the cases the throughput loss at backhaul link could be kept less than 5% with ACIR 41dB. 
ACIR defines the protection against adjacent channel interference. In the backhaul uplink, ACIR is the function of relay ACLR and BS ACS as follows:
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BS ACS is 46dB from TS 36.104 [7]. UE ACLR in TS 36.101 [6] is 30dB and local area BS ACLR is 45dB in TS 36.104 [7]. ACIR comparison between reusing UE ACLR and local area BS ACLR is presented in Table 8.1.2.1-1. From the ACIR in the table and analysis above UE ACLR is not enough for ACIR requirements derived from the coexistence analysis and local area ACLR (45dB) is proposed for relay backhaul link.

Table 8.1.2.1-1 Relationship between ACIR and ACLR
	Relay ACLR (dB)
	BS ACS (dB)
	ACIR (dB)

	45
	46
	42.46

	30
	46
	29.89


8.1.X.B Absolute value
The character for local area BS in TS 36.104 [7] is suggested and the absolute limit of -32dBm/MHz shall apply.
<Unchanged sections are skipped >
8.2.Y
Adjacent Channel Selectivity (ACS)
Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive an E-UTRA signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s). 
Relay backhaul ACS should not depend on operating band and be defined in a similar way as in TS 36.101 [6] subclause 7.5. 
The relay backhaul shall fulfil the minimum requirement specified in Table 8.2.Y-1 for all values of an adjacent channel interferer up to –25 dBm. However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 8.2.Y-2 and Table 8.2.Y-3 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1). 

Table 8.2.Y-1: Adjacent channel selectivity

	
	
	Channel bandwidth

	Rx Parameter
	Units
	1.4 MHz 
	3
MHz
	5
MHz
	10 MHz
	15 MHz
	20 MHz

	ACS
	dB
	33.0
	33.0
	33.0
	33.0
	30
	27


Table 8.2.Y-2: Test parameters for Adjacent channel selectivity, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	[TBD]

	PInterferer
	dBm
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	BWInterferer 
	MHz
	1.4
	3
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	1.4+0.0025
/

-1.4-0.0025
	3+0.0075
/

-3-0.0075
	5+0.0025
/

-5-0.0025
	7.5+0.0075
/

-7.5-0.0075
	10+0.0125
/

-10-0.0125
	12.5+0.0025
/

-12.5-0.0025

	Note:

1. The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration which is TBD
2. The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1 




Table 8.2.Y-3: Test parameters for Adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	PInterferer
	dBm
	[TBD]

	BWInterferer 
	MHz
	1.4
	3
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	1.4+0.0025
/

-1.4-0.0025
	 3+0.0075
/

-3-0.0075
	5+0.0025
/

-5-0.0025
	7.5+0.0075
/

-7.5-0.0075
	10+0.0125
/

-10-0.0125
	12.5+0.0025
/

-12.5-0.0025

	Note:

1. The transmitter shall be set to 24dB below PCMAX_L at the minimum uplink configuration which is TBD.
2. The interferer consists of the Reference measurement channel specified in Annex 3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1
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