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1 Introduction

In RAN4 #56 meeting, text proposal [1] which modifies the relay co-existence ACIR model from the previous version was approved. This contribution presents our comments and suggestions on the value of ACIR offset. 

2 Discussion
In RAN4 #56 meeting it was agreed that RN in aggressor network, no RN in victim network, Symmetric deployments and no RN in aggressor network, RN in victim network, Symmetric deployments are for first priority. RN in aggressor network, RN in victim network, Symmetric deployments is for second priority. So all the elements in the tables of ACIR model, i.e. Table 6.8-1 and Table 6.8-2 in [1], should be discussed, and some of them have been discussed in [2]. The elements include downlink ACIR of link eNB->RN(backhaul side), eNB->UE, RN(access side)->RN(backhaul side) and RN(access side)->UE and uplink ACIR of link RN(backhaul link)->eNB, RN(backhaul side)->RN(access side), UE->eNB and UE->RN(access side). 

In Table 6.8-1 and Table 6.8-2 of [1], ‘X’, ‘Y’, ‘A’ and ‘B’ are ACIR offsets, and related to RN_DL_ACS, RN_DL_ACLR, RN_UL_ACLR and RN_UL_ACS, respectively. The intervals of ‘X’, ‘Y’, ‘A’ and ‘B’ will affect the simulation results accuracy of RN_DL_ACS, RN_DL_ACLR, RN_UL_ACLR and RN_UL_ACS. 
2.1  eNB->RN(backhaul side)

The eNB ACLR is specified as 45 dB in 36.104 [4], so the ACIR of eNB->RN(backhaul side) link is given by 45 - X = -10log( RN_DL_ACS-1 + 10-45/10). The relationship between RN_DL_ACS and X is listed in Table 1.

Table 1
	RN_DL_ACS (dB)
	21
	24
	27
	30
	33
	36
	39
	42

	45-X
	21.0
	24.0
	26.9
	29.9
	32.7
	35.5
	38.0
	40.2

	X
	24.0
	21.0
	18.1
	15.1
	12.3
	9.5
	7.0
	4.8


Table 1 shows that the ACIR offset value X varies with unequal intervals while the RN_DL_ACS varies with equal interval.
Proposal 1: In order to get more accurate value of RN_DL_ACS, the ACIR offset of the eNB->RN(backhaul side) link shuld be set as X=(24.0, 21.0, 18.1, 15.1, 12.3, 9.5, 7.0, 4.8).
2.2  RN(access side)->UE

The UE ACS is specified as 33 dB in 36.101 [3], so the RN(access side)->UE link ACIR is given by 33 – Y = -10log(RN_DL_ACLR-1+ 10-33/10). The relationship between RN_DL_ACLR and Y is listed in Table 2.

Table 2
	RN_DL_ACLR (dB)
	25
	30
	35
	40
	45
	50

	33-Y
	24.4
	28.2
	30.9
	32.2
	32.7
	32.9

	Y
	8.6
	4.8
	2.1
	0.8
	0.3
	0.1


Table 2 shows that the ACIR offset value Y varies with unequal intervals while the RN_DL_ACLR varies with 5 dB interval, 
Proposal 2: In order to get more accurate value of RN_DL_ACLR, the ACIR offset of the RN(access side)->UE link should be set as Y=(8.6, 4.8, 2.1, 0.8, 0.3, 0.1).
2.3  RN(backhaul side)->eNB

The ACS of the BS is specified as 46 dB in [5]. For adjacent blocks, the RN(backhaul side)->eNB link ACIR is given by 46 - A(adjacent)= -10log ( RN_UL_ACLR(adjacent)-1+ 10-46/10) and for non-adjacent blocks the RN(backhaul side)->eNB link ACIR is given by 46 – A’(non-adjacent)= -10log ( RN_UL_ACLR(non-adjacent)-1+ 10-46/10). The relationships between RN_UL_ACLR(adjacent) and 46-A(adjacent), and RN_UL_ACLR(non-adjacent) and 46-A’(non-adjacent) are listed Table 3. Because RN operates similarly as a UE in RN(backhaul side)->eNB link and the ACS of UE is specified as 30(adjacent)/43 dB(non-adjacent), we select RN_UL_ACLR value as centered by 30/43 dB with 3/3 dB interval.

Table 3
	RN_UL_ACLR (dB)

(adjacent / non-adjacent)
	24/37
	27/40
	30/43
	33/46
	36/49

	46-A(adjacent)
	24.0
	26.9
	29.9
	32.8
	35.6

	A
	22.0
	19.1
	16.1
	13.2
	10.4

	46-A’(non-adjacent)
	36.5
	39.0
	41.2
	43.0
	44.2

	A’
	9.5
	7.0
	4.8
	3.0
	1.8


Proposal 3: In order to get more accurate value of RN_UL_ACLR, the ACIR(adjacent) offset of the RN(backhaul side)->eNB link shuld be set as A=(22.0, 19.1, 16.1, 13.2, 10.4), and the ACIR(non-adjacent) offset can be set as A’=(9.5, 7.0, 4.8, 3.0, 1.8).
2.4  UE->RN(access side)

The ACLR of the UE is 30(adjacent)/43 dB [3]. For UE transmissions in adjacent blocks the value in Table 4 marked “adjacent” apply, otherwise the other value applies. So if the UE transmissions in adjacent blocks, the UE->RN(access side) link ACIR is given by 30 - B(adjacent)= -10log ( RN_UL_ACS-1+ 10-30/10), and if the UE transmissions in non-adjacent blocks the UE-> RN(access side) link ACIR is given by 43 – B’(non-adjacent)= -10log ( RN_UL_ACS-1+ 10-43/10). The relationships between RN_UL_ACS, 30-B(adjacent) and 43-B’(non-adjacent) is listed Table 4. In the UE->RN(access side) link, RN operates as a eNB to UE, and it is assumed that RN_UL_ACS may not be better than eNB. As the ACLR of eNB is specified as 46dB, we choose RN_UL_ACS values which are centered by 45dB with 5dB interval.

Table 4
	RN_UL_ACS (dB)
	35
	40
	45
	50

	30-B(adjacent)
	28.8
	29.6
	29.9
	30.0

	B
	1.2
	0.4
	0.1
	0

	43-B’(non-adjacent)
	34.4
	38.2
	40.9
	42.2

	B’
	8.6
	4.8
	2.1
	0.8


It can be seen that the ACIR offset value B and B’ vary in unequal intervals with equal interval of RN_UL_ACS variation.

Proposal 4: In order to get more accurate value of RN_UL_ACS, the ACIR(adjacent) offset of the UE->RN(access side) link can be set as B=(1.2, 0.4, 0.1, 0), and the ACIR(non-adjacent) offset can be set as B’=(8.6, 4.8, 2.1, 0.8).
2.5 RN(access side)->RN(backhaul side)

RN(access side)->RN(backhaul side) link ACIR is used in the scenario of RN in both aggressor network and victim network, Symmetric deployments. It is calculated by f(X,Y) = -10log (RN_DL_ACLR-1 + RN_DL_ACS-1 ). The RN_DL_ACLR and RN_DL_ACS are both not specified currently, so we could only select some values which seem reasonable. It is rational to assume RN_DL_ACLR will be a little worse than eNB_ACLR, which is 45 dB, and RN_DL_ACS will be a little better than UE_ACS, which is 33 dB. Then we choose 40 dB and 35 dB as RN_DL_ACLR and RN_DL_ACS respectively. The relationship of RN_DL_ACLR, RN_DL_ACS and f(X,Y) is listed in Table 5 with either RN_DL_ACLR or RN_DL_ACS is fixed.

Table 5

	RN_DL_ACLR(dB)
	37
	40
	43
	40
	40
	40

	RN_DL_ACS
	35
	35
	35
	33
	36
	39

	f(X,Y) 
	32.9
	33.8
	34.4
	32.2
	34.5
	36.5


Proposal 5: With some reasonable values of RN_DL_ACLR and RN_DL_ACS, the ACIR values of the RN(access side)->RN(backhaul side) link shuld be set as f(X,Y)=(32.9, 33.8, 34.4, 32.2, 34.5, 36.5).
2.6  RN(backhaul side)->RN(access side)
The ACIR of RN(backhaul side)->RN(access side) link is used in the scenario of RN in both aggressor and victim network, symmetric deployments. It is calculated by F(A,B) (adjacent) = -10log (RN_UL_ACLR(adjacent)-1 + RN_UL_ACS-1 ) and F(A’,B’) = -10log (RN_UL_ACLR (non-adjacent)-1 + RN_UL_ACS-1 ). Since RN_UL_ACLR and RN_UL_ACS are neither specified currently, so we could only select some values seemingly reasonable. We assume RN_UL_ACLR maybe a little better than UE_ACLR, which is 30(adjacent)/43 dB, and RN_UL_ACS maybe a little worse than eNB_ACS, which is 46 dB. We select 33(adjacent)/46 dB and 43 dB for them. The relationship of RN_UL_ACLR, RN_UL_ACS, F(A,B) (adjacent) and F(A’,B’) is listed in Table 6 with the value of either RN_UL_ACLR or RN_UL_ACS is fixed.

Table 6

	RN_UL_ACLR(dB)

(adjacent / non-adjacent)
	33 /46
	33 /46
	33 /46
	30 /43
	33 /46
	36 /49

	RN_UL_ACS
	40
	43
	46
	43
	43
	43

	F(A,B) (adjacent)
	32.2
	32.6
	32.8
	29.8
	32.6
	35.2

	F(A’,B’)
	39.0
	41.2
	43.0
	40.0
	41.2
	42.0


Proposal 6: With some reasonable values of RN_UL_ACLR and RN_UL_ACS, the ACIR(adjacent) values of the RN(backhaul side)->RN(access side) link can be set as F(A,B)=(32.2, 32.6, 32.8, 29.8, 32.6, 35.2), and the ACIR(non-adjacent) values of the RN(backhaul side)->RN(access side) link shoul be set as F(A’,B’)=(39.0, 41.2, 43.0, 40.0, 41.2, 42.0).
3 Conclusion
Based on the analysis on the value of ACIR offset, the following proposal can be obtained.
Proposal 1: In order to get more accurate value of RN_DL_ACS, the ACIR offset of the eNB->RN(backhaul side) link should be set as X=(24.0, 21.0, 18.1, 15.1, 12.3, 9.5, 7.0, 4.8).
Proposal 2: In order to get more accurate value of RN_DL_ACLR, the ACIR offset of the RN(access side)->UE link should be set as Y=(8.6, 4.8, 2.1, 0.8, 0.3, 0.1).
Proposal 3: In order to get more accurate value of RN_UL_ACLR, the ACIR(adjacent) offset of the RN(backhaul side)->eNB link can be set as A=(22.0, 19.1, 16.1, 13.2, 10.4), and the ACIR(non-adjacent) offset should be set as A’=(9.5, 7.0, 4.8, 3.0, 1.8).
Proposal 4: In order to get more accurate value of RN_UL_ACS, the ACIR(adjacent) offset of the UE->RN(access side) link can be set as B=(1.2, 0.4, 0.1, 0), and the ACIR(non-adjacent) offset should be set as B’=(8.6, 4.8, 2.1, 0.8).
Proposal 5: With some reasonable values of RN_DL_ACLR and RN_DL_ACS, the ACIR values of the RN(access side)->RN(backhaul side) link should be set as f(X,Y)=(32.9, 33.8, 34.4, 32.2, 34.5, 36.5).
Proposal 6: With some reasonable values of RN_UL_ACLR and RN_UL_ACS, the ACIR(adjacent) values of the RN(backhaul side)->RN(access side) link can be set as F(A,B)=(32.2, 32.6, 32.8, 29.8, 32.6, 35.2), and the ACIR(non-adjacent) values of the RN(backhaul side)->RN(access side) link should be set as F(A’,B’)=(39.0, 41.2, 43.0, 40.0, 41.2, 42.0).
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