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1. Introduction

To assess the potential impact by introducing relay node into the macro cell different coexistence scenarios have been analysed 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 relay access link are summarized. By taking into UE ACLR/ACS in TS36.101 [2] 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 access 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 access link.

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 1. 

Table 1 Outdoor relay ACIR requirements (dB)

	Outdoor RN
	RN deployment
	Access DL (relay to UE)
	Access UL (UE to relay)

	ISD=500
	6.2.1
	31.29
	32.672

	
	6.2.2
	29.54
	31.102

	ISD=1732
	6.2.1
	201
	33.332

	
	6.2.2
	20.71
	36.942

	Note 1
	From the mean performance ACIR req. for 5% case is larger than 50 dB and it is the ACIR req. for average case. 

	Note 2
	The ACIR for average case is less than 25dB and it’s the ACIR req. for 5% case.


The access link is between relay and UE and similar as DL/UL between BS and UE. In [2] ACLR and ACS for UE are specified as 30dB and 33dB respectively and in [3] ACLR and ACS for local area BS are 45dB and 46dB. Therefore ACIR for DL and UL is 32.73 and 29.89. 

2.1.1 ACLR

In access downlink relay ALCR needs to be specified according to the ACIR requirements. 

From the note 1 in table 1 to ensure less than 5% throughput loss in the cell edge case ACIR should be larger than 50dB. However, from the definition in equation 1 we could find that in access downlink ACIR is dominated by UE ACS (33dB) and it’s impossible to provide an ACIR larger than 33dB without modification of UE ACS character.
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In table 2 the relation between ACLR and ACIR is shown and we could find that the increasing of ACLR only leads to marginal increasing of ACIR. 

Table 2 Relation between ACLR and ACIR

	Relay ACLR (dB)
	UE ACS (dB)
	ACIR (dB)

	45
	33
	32.73

	50
	33
	32.91

	55
	33
	32.97


Without the extreme case the maximum ACIR requirement for access downlink is 31.29dB which could be satisfied by leveraging the local area BS ACLR 45dB for relay. 
From the analysis above access downlink ACIR is dominated by UE ACS1 and tightening the BS ACLR1 only leads marginal increasing of ACIR. Meanwhile the relative ACLR1 of 45dB is enough to ensure the throughput loss under a reasonable value. There is no need to tightening the relay access link relative ACLR and 45dB for local area BS in TS 36.104 [3] is proposed. From the same reason absolute value for local area BS is also suggested. 
2.1.2 ACS

For access uplink the ACIR is required to be larger than 36.94dB. From the equation 1 access uplink ACIR is dominated by UE ACLR (30dB) and couldn’t be larger than 30dB without modification of UE ACLR. Table 3 shows the relation between ACS and ACIR. As the UE ACLR dominates the ACIR, increasing of BS ACS only leads to marginal increasing of ACIR. 
Table 3 Relation between ACS and ACIR

	UE ACLR (dB)
	BS ACS (dB)
	ACIR (dB)

	30
	46
	29.89

	30
	50
	29.96

	30
	55
	29.99


Meanwhile from the note 2 in the table we find that ACIR for average case is less than 25dB which should be satisfied by leveraging local area BS relative ACS (46dB) for relay. 

Based on the reference sensitivity in [1], following ACS is proposed for relay access link.

Table 9.2.3-1: Adjacent channel selectivity 
	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre frequency offset from  the channel edge of the wanted signal [MHz]
	Type of interfering signal

	
	
	PRAT=24dBm
	PRAT=30dBm
	
	

	1.4
	PREFSENS + 11dB*
	-44
	[TBD]
	0.7025
	1.4MHz E-UTRA signal

	3
	PREFSENS + 8dB*
	-44
	[TBD]
	1.5075
	3MHz E-UTRA signal

	5
	PREFSENS + 6dB*
	-44
	[TBD]
	2.5025
	5MHz E-UTRA signal

	10
	PREFSENS + 6dB*
	-44
	[TBD]
	2.5075
	5MHz E-UTRA signal

	15
	PREFSENS + 6dB*
	-44
	[TBD]
	2.5125
	5MHz E-UTRA signal

	20
	PREFSENS + 6dB*
	-44
	[TBD]
	2.5025
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 9.2.2.1-1.


2.1.2 Summary
According the above analysis the ACIR requirements for relay access link could be roughly satisfied by leveraging local area BS ACLR/ACS. In some extreme case the cell edge (5%) case, ACIR is dominated by the UE ACLR or ACS and it’s impossible to satisfy the ACIR requirement by specify an unreasonable high relay ACLR or ACS without updating the UE ACLR/ACS. However we still want keep the current UE ACLR/ACS since the update will cause extra cost to both manufacturers and operators.
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 4.

Table 4 Thruwall relay ACIR requirements (dB)

	Outdoor RN
	RN deployment
	Access DL (relay to UE)
	Access UL (UE to relay)

	ISD=500
	6.2.4
	28.21
	27.972

	
	6.2.5
	29.20
	27.98

	ISD=1732
	6.2.4
	201
	20.00

	
	6.2.5
	201
	20.00

	Note 1
	The ACIR req. for average case is 20dB and from the mean performance ACIR req. for 5% case is 44.17 and 34.29 respectively.

	Note 2
	No consensus is achieved in case B4-2 5% among results from different companies and the result is from B4-1 (average, 5%) and B4-2 average. 

	Note 3
	No consensus is achieved in case B2-1 and F2-1 among results from different companies and the results are from B2-2 and F2-2 respectively.


As stated above access link is between relay and UE and UE ACS/ACLR dominates ACIR for access DL. Without modification of UE ACS/ACLR ACIR requirements could be satisfied except cell edge case in large cell (Note 1 in Table 4). Therefore, from the intention of the cost reduction it’s also proposed to reuse the BS ACLR/ACS characters for access link.

From the above analysis similar results are observed as outdoor relay: 
1. UE ACS/ACLR dominates relay access downlink ACIR and it’s impossible to fulfil cell edge (5%) ACIR requirements without modification UE ACS/ACLR;

2. No consensus is achieved in some power control sets (B2-1, B4-2 and F2-1) but the results for rest power control sets (B2-2, B4-1 and F2-2) could be fulfilled by leveraging BS’s ACLR/ACS 
3. In most cases thruwall relay could reuse local area BS ACLR/ACS characters in [3] at both access and backhaul link.

3. Conclusion

In this contribution ACIR requirements for both outdoor and thruwall relay have been discussed and it’s proposed to reuse the local area BS ACLR/ACS in [3] for relay access link. Corresponding text proposal could be found below.
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9
Access link requirements

<Text will be added>

9.1
Transmitter

9.1.1
Frequency error

Frequency error is the measure of the difference between the actual transmitting frequency of Relay access link and the assigned frequency. The modulated carrier frequency of Relay access link shall be accurate to within the accuracy range of [±0.1] PPM observed over a period of one subframe(1ms).

<Text will be added>
9.1.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.

9.1.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. For all the cases for ISD = 500m and average performance for ISD = 1732m the throughput loss at backhaul link could be kept less than 5% with ACIR 32dB. However throughput loss for cell edge user requires larger ACIR for less than 5% loss according to the simulation results. 
ACIR defines the protection against adjacent channel interference. In the downlink, ACIR is the function of BS ACLR and UE ACS as follows:
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ACS of MUE is assumed to be 33 dB 3GPP TS 36.101 [6], the relationship between ACIR and ACLR is provided in Table 8.1.X.A-1. It is observed that the ACIR is mainly dominated by the UE ACS performance and tightening the BS ACLR only would marginally improve the overall ACIR.
Table 8.1.X.A-1 Relationship between ACIR and ACLR
	Relay ACLR (dB)
	UE ACS (dB)
	ACIR (dB)

	45
	33
	32.73

	50
	33
	32.91

	55
	33
	32.97


Based on the above analysis, a relative ACLR value of 45 dB could ensure relay access downlink throughput loss to an acceptable level. There is no need to tighten the relative ACLR requirements for the relay access link from requirements used for general purpose BS.
9.1.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 >
9.2.Y
Adjacent Channel Selectivity (ACS)
Adjacent channel selectivity (ACS) is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system. The interfering signal shall be an E-UTRA signal as specified in Annex C in TS 36.104 [7]. 
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.

For relay access link, the wanted and the interfering signal coupled to the BS antenna input are specified in Table 9.2.Y-1 for ACS. The reference measurement channel for the wanted signal is identified in Table 9.2.2-1 for each channel bandwidth and further specified in Annex A in TS 36.104 [7]. 
Table 9.2.Y-1: Adjacent channel selectivity 
	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre frequency offset from  the channel edge of the wanted signal [MHz]
	Type of interfering signal

	
	
	PRAT=24dBm
	PRAT=30dBm
	
	

	1.4
	PREFSENS + 11dB*
	-44
	[TBD]
	0.7025
	1.4MHz E-UTRA signal

	3
	PREFSENS + 8dB*
	-44
	[TBD]
	1.5075
	3MHz E-UTRA signal

	5
	PREFSENS + 6dB*
	-44
	[TBD]
	2.5025
	5MHz E-UTRA signal

	10
	PREFSENS + 6dB*
	-44
	[TBD]
	2.5075
	5MHz E-UTRA signal

	15
	PREFSENS + 6dB*
	-44
	[TBD]
	2.5125
	5MHz E-UTRA signal

	20
	PREFSENS + 6dB*
	-44
	[TBD]
	2.5025
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 9.2.2 -1.


<End of TP>
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