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1
Introduction
In previous RAN4 meetings the simulation results for Relay co-existence study were provided by many interested companies. The results are collected in [1] which was supposed to be the final version. In this contribution we provide further analysis on these results. Based on the conclusion corresponding requirements of Relay are also proposed.
2 Discussion

In annex the simulation results provided for the same case are shown in one figure. The deviation of simulation results submitted by different companies for every case is distinct, but it is difficult to simply exclude any curve. Consequently, we give analysis base on the average curve which is indicated in turquoise.
2.1 CASE1: ACLR of access link
Table 1: Access DL results
	scenarios
	A1 average
	A1 5%CDF
	C1 average
	C1 5% CDF

	Throughput loss at ACIR=33dB
	1.67%
	5.26%
	2.79%
	8.5%


The access link ACIR of DL is dominated by UE ACS requirement, so in the access link the interested point is the throughput loss at ACIR=33dB for Relay in downlink transmitting mode. It seems that in case of 5%CDF scenario the 5% throughput loss criteria could not be achieved at the point of 33dB ACIR, but in case1 the interference resulted in Macro eNBs in aggressor system could not be ignored. According to our simulation result the interference impact due to Macro eNB is illustrated in following figure:
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Figure1: Donor eNB interference impact on victim system in caseA1 (results from CATT).
For case A1 5%CDF curve even there is only aggressor eNB in transmission mode the throughput loss of victim is more than 2.8%, the corresponding average figure of interested companies may be around 3%. As the ACIR of BS-UE is fixed at 33dB, the curve does not change with the increase of RN-UE ACIR.
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Figure2: Donor eNB interference impact on victim system in caseC1 (results from CATT).
For case C1 5%CDF curve even there is only aggressor eNB in transmission mode the throughput loss of victim is already near 9%, the corresponding average figure of interested company may be around 6%.
Based on data put forward above, in case1 the interference from donor eNB is ruling. Moreover, the figures in annex show that even the ACIR of RN-UE increases up to 45dB, which is not achievable with the limit of 33dB UE ACS, the criteria of 5% throughput loss still could not be fulfilled. 

So for ACLR requirement of Relay access link reuse 45dB of eNB is reasonable, but for the extreme cases the interference increase may be a normal problem but not a particular case resulted in the introduction of Relay, which should be mitigated by other schemes in implementation, such as, site planning.  
2.2 CASE2: ACLR of backhaul link 
The objective in case2 is deduced the ACLR of Relay backhaul link. Considering the 46dB ACS requirement of BS receiver, the upper limit increases in this case, so it is straightforward to pay attention on the point at which the throughput loss of victim system is 5%.
Table 2: Backhaul UL results

	scenarios
	A2average
	A2 5%CDF
	C2 average
	C2 5% CDF

	ACIR at Throughput loss=5% 
	PC1
	32dB
	32.6 dB
	36.8dB
	40.68dB

	
	PC2
	33.8 dB
	31.5 dB
	37.56dB
	35.31dB


As shown in table2, up to 41dB RN-BS ACIR, which implies the Relay backhaul ACLR around 43dB, could guarantee the victim system normal work with 5% criterion especial in scenarios of large ISD cell.  
2.3 CASE3: ACS of backhaul link 
Table 3: Backhaul DL results
	Scenarios
	A3 average
	A3 5%CDF
	C3 average
	C3 5% CDF

	ACIR at Throughput loss=5% 
	~25dB
	31.53
	~25dB
	31.71


Considering the interesting link is backhaul, the observational point of case3 is the same to case2. It can be seen in table3 when RN-BS DL ACIR is equal or more than 32dB, the interference from other system has neglectable impact on Relay performance. Hence, it is suggested to adopt the UE ACS requirement for Relay backhaul link.
2.4 CASE4: ACS of access link 
Table 4: Access UL results
	scenarios
	A4 average
	A4 5%CDF
	C4 average
	C4 5% CDF

	Throughput loss at ACIR=30dB
	PC1
	~2%
	4.39%
	~1%
	5.318%

	
	PC2
	~2%
	4.78%
	~1%
	3.308%


In this case, the access link ACIR of UL is dominated by UE ACLR requirement, so in the access link the interested point is the throughput loss at ACIR=30dB for Relay in uplink receiving mode. It could be concluded as that reuse the BS ACS requirement for Relay access link could fulfil the criteria of 5% throughput loss in victim system except one large ISC case, which could be mitigated in implementation. Consequently, it is also suggested that the ACS requirement of access link could reuse the corresponding requirement of BS (46dB). 
3 Conclusion

In this contribution we give the proposal for ACLR and ACS requirements for access and backhaul link of relay separately. It is suggested that reuse BS ACLR/ACS requirement for access link of Relay, mitigation scheme should be considered to avoid extremely conditions. For Relay backhaul link 33dB ACS and 43dB ALCR are recommended.
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Annex 

Annex1 Backhaul link
Annex1.1 ACLR
[image: image3.emf]Case A2 PC1 avg backhaul ACLR

0

5

10

15

20

25

30

20 25 30 35 40 45 50

ACIR(dB)

Throughput loss(%)

China Unicom

CMCC

LGE

ZTE

Ericsson

Huawei

CATR

CATT

average


[image: image4.emf]Case C2 PC1 avg backhaul ACLR
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[image: image5.emf]Case A2 PC1 5% backhaul ACLR
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[image: image6.emf]CaseC2 PC1 5% backhaul ACLR
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[image: image7.emf]Case A2 PC2 avg backhaul ACLR
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[image: image8.emf]CaseC2 PC2 avg backhaul ACLR

0

5

10

15

20

25

25 30 35 40 45 50

ACIR(dB)

Throughput loss(%)

China Unicom

CMCC

LG Electronics

ZTE

Ericsson

Huawei

CATR

CATT

average


[image: image9.emf]Case A2 PC2 5% backhaul ACLR
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[image: image10.emf]CaseC2 PC2  5% backhaul ACLR
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Annex1.2 ACS
[image: image11.emf]CaseA3 avg backhaul ACS
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[image: image12.emf]Case C3 avg backhaul ACS
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[image: image13.emf]Case A3 5% backhaul ACS
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[image: image14.emf]CaseC3 5% backhaul ACS
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Annex2 Access link 
Annex2.1 ACLR
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[image: image16.emf]Case C1 avg access ACLR
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[image: image17.emf]Case A1 5% access ACLR

0

10

20

30

40

50

60

20 25 30 35 40 45

ACIR(dB)

Throughput loss(%)

China Unicom

CMCC

LG Electronics

ZTE

Ericsson

Huawei

CATR

CATT

Qualcomm

average


[image: image18.emf]Case C1 5% access ACLR
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Annex2.2 ACS
[image: image19.emf]CaseA4 PC1 avg access ACS
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[image: image20.emf]Case C4 PC1 avg access ACS
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[image: image21.emf]Case A4 PC1 5% access ACS
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[image: image22.emf]Case C4 PC1 5% access ACS
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[image: image23.emf]Case A4 PC2 avg access ACS
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[image: image24.emf]Case C4 PC2 avg access ACS
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[image: image25.emf]Case A4 PC2 5% access ACS
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[image: image26.emf]Case C4 PC2 5% access ACS
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