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1
Introduction
In the last RAN WG1#54-bis meeting, based on the discussion in [1],[2], a decision was made to use a single HS-DPCCH code for DC-HSDPA. The ACK/NACK codebook in [3] was chosen based on Format 3 in Section 6.4 in [2].  The criteria for this choice were the following:

· This codebook has a minimum distance equal to 4 compared to a minimum distance of 3 in [1].
· As in [1]

· The ACK/DTX, DTX/NACK code words are the same as in Release 5.

· The PRE and POST code words are the same as in Release 6.

· The distance between ACK/DTX and NACK/DTX is 10 (as in Release 5).

· The distance between DTX/ACK and DTX/NACK is 10.

· The distance between NACK/ACK and ACK/NACK is 10.

· The distance between ACK/ACK and NACK/NACK is 10.
In [4], two more ACK/NACK code books (still using a single HS-DPCCH) are proposed. An analysis based on RLC retransmissions was performed to compare these 2 code books with the agreed code book in [3]. In this contribution, we point out some inconsistencies in the analysis in [4] and perform a similar analysis comparing the 3 schemes.
2
Code word Distance Analysis
In the following, we analyze the distance properties of the 3 coding schemes i.e the Ericsson scheme as agreed in [3] and the 2 Huawei schemes as proposed in [4]. Tables 1 through 3 list the distance between all pairs of codewords for each of these schemes. Table 4 compares the distance spectrum for all the code words that result in a NACK being decoded as an ACK and Table 5 compares the distance spectrum for all the code words that result in a DTX being decoded as an ACK.
Table 1: Distance property of Ericsson Coding Scheme as agreed in [3]

	
	PRE
	POST
	A_D
	N_D
	D_A
	D_N
	N_A
	A_N
	A_A
	N_N

	PRE
	0
	6
	7
	3
	6
	4
	5
	5
	4
	6

	POST
	6
	0
	7
	3
	4
	6
	5
	5
	6
	4

	A_D
	7
	7
	0
	10
	5
	5
	4
	6
	5
	5

	N_D
	3
	3
	10
	0
	5
	5
	6
	4
	5
	5

	D_A
	6
	4
	5
	5
	0
	10
	5
	5
	4
	6

	D_N
	4
	6
	5
	5
	10
	0
	5
	5
	6
	4

	N_A
	5
	5
	4
	6
	5
	5
	0
	10
	5
	5

	A_N
	5
	5
	6
	4
	5
	5
	10
	0
	5
	5

	A_A
	4
	6
	5
	5
	4
	6
	5
	5
	0
	10

	N_N
	6
	4
	5
	5
	6
	4
	5
	5
	10
	0


Table 2: Distance property of Huawei Coding Scheme 1 as proposed in [4]

	
	PRE
	POST
	A_D
	N_D
	D_A
	D_N
	A_A
	N_N
	N_A
	A_N

	PRE
	0
	6
	7
	3
	6
	4
	5
	5
	4
	6

	POST
	6
	0
	7
	3
	4
	6
	5
	5
	6
	4

	A_D
	7
	7
	0
	10
	5
	5
	4
	6
	5
	5

	N_D
	3
	3
	10
	0
	5
	5
	6
	4
	5
	5

	D_A
	6
	4
	5
	5
	0
	10
	5
	5
	4
	6

	D_N
	4
	6
	5
	5
	10
	0
	5
	5
	6
	4

	A_A
	5
	5
	4
	6
	5
	5
	0
	10
	5
	5

	N_N
	5
	5
	6
	4
	5
	5
	10
	0
	5
	5

	N_A
	4
	6
	5
	5
	4
	6
	5
	5
	0
	10

	A_N
	6
	4
	5
	5
	6
	4
	5
	5
	10
	0


Table 3: Distance property of Huawei Coding Scheme 2 as agreed in [3]

	
	A_D
	N_D
	D_A
	D_N
	A_A
	A_N
	N_A
	N_N
	PRE
	POST

	A_D
	0
	10
	5
	5
	5
	5
	5
	5
	7
	7

	N_D
	10
	0
	5
	5
	5
	5
	5
	5
	3
	3

	D_A
	5
	5
	0
	6
	6
	6
	6
	6
	6
	4

	D_N
	5
	5
	6
	0
	6
	6
	6
	6
	6
	4

	A_A
	5
	5
	6
	6
	0
	6
	6
	6
	6
	4

	A_N
	5
	5
	6
	6
	6
	0
	6
	6
	6
	6

	N_A
	5
	5
	6
	6
	6
	6
	0
	6
	2
	4

	N_N
	5
	5
	6
	6
	6
	6
	6
	0
	4
	8

	PRE
	7
	3
	6
	6
	6
	6
	2
	4
	0
	6

	POST
	7
	3
	4
	4
	4
	6
	4
	8
	6
	0


Table 4: Distance Spectrum for the case when NACK is detected as ACK

	
	Ericsson [3]
	Huawei 1 [4]
	Huawei 2 [4]

	4
	2
	0
	0

	5
	8
	8
	4

	6
	2
	4
	12

	10
	5
	5
	1


Table 5: Distance Spectrum for the case when DTX is detected as ACK

	
	Ericsson [3]
	Huawei 1 [4]
	Huawei 2 [4]

	4
	2
	2
	0

	5
	8
	8
	8

	6
	2
	2
	4


3
Inconsistencies in R1-084179
RLC Probabilities (States 1 and 2):

In [4], Table 4 pasted below, represents the RLC retransmission probabilities for State 1, 2, 3
Table 5: Retransmission Probability in State1~State3
	Schemes
	Ericsson

(×10-5)
	Scheme 1

(×10-5)
	Scheme 2

(×10-5)
	Performance gain(Scheme 1 vs Scheme in[1])
	Performance gain(Scheme 2 vs Scheme in[1])

	PRLC1
	1.175
	1.175
	1.175
	1
	1

	PRLC2
	1.175
	1.175
	1.18
	1
	1.0004

	PRLC3
	11.1
	7.3
	4.0
	66%
	36%


Furthermore, in [4], the following equations are given:
PRLC1 = PNP21’+ PD P91’
PRLC2 = PNP43’’+ PD P93’’
However, if we substitute PD = 0.01, P91=0.01 and P93 = 0.01 as assumed in [4], we get 
PRLC1 = PNP21’+ 1e-4

PRLC2 = PNP43’’+ 1e-4

So both PRLC1 and PRLC2 are lower bounded by 1e-4. However, Table 4 [4] lists all the probabilities for states 1 and 2 to be of the order of 1e-5 (order of magnitude lower) which is inconsistent with the above result.
Minimum Distance with PRE/POST
Table 3 in [4] claims that the minimum distance for the Schemes 1 and 2 equals 4 when PRE/POST is used. However, both schemes 1 and 2 as proposed in [3] actually have a minimum distance = 3, since both schemes used the code words [0 0 1 0 0 1 0 0 1 0] and [0 1 0 0 1 0 0 1 0 0] for PRE and POST respectively which have a Hamming distance of 3 with respect to the all zero code word (NACK+DTX).
Assumption of Probability of False Alarm
In [4], the assumption of false alarm rate = 0.01 for each code is very high. This leads to an overall false alarm rate = 0.08 which is quite a high operating point.

PRLC3 formula

In [4], in the formula for PRLC3, we found a slight error. 

PRLC3 = PDPA (P13 + P15+ P17 + P31 + P35+ P36) +   PD PN (P21 +P23+ P25+P26 +P27+ P41 + P43 + P45 +P46+P47) +  PA PN (P63 + P65+ P67+ P71 + P75+ P76) + PNPN(P81+P83+ P85+ P86+ P87) + PDPD(P91+P93+ P95+ P96+ P97) 
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4
RLC Retransmission Analysis

In the following, based on the following assumptions, we plot below the RLC retransmission probabilities for each of the states 1, 2, and 3.
Table 6: Simulation Assumptions

	Parameter
	Value

	Channel Type
	AWGN

	PACK (at UE)
	0.9

	PNACK (at UE)
	0.09

	PDTX (at UE)
	0.01

	Total PFA (at NodeB)
	0.01

	PMD (at NodeB)
	0.01
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Figure 1: RLC 1 Retransmission Probability
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Figure 2: RLC 2 Retransmission Probability
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Figure 3: RLC 3 Retransmission Probability
3
Observations
From Figures 1, 2, and 3 we observe the following:
· For State 1, when the UE is only scheduled on the anchor carrier, we observe no difference in RLC retransmission probability between the Ericsson scheme and the 2 Huawei schemes. This can be explained by the fact that 
· 
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 is observed to be very low and equal in all 3 schemes (since the distance between ACK+DTX and NACK_DTX = 10 in all 3 schemes).
· For State 2, when the UE is served on the secondary carrier
·  The RLC retransmission probability of the Huawei scheme 2 is the worst amongst all the schemes due to the inferior distance between DTX+NACK and DTX+ACK.
· The RLC retransmission probability of the Huawei scheme 1 and Ericsson scheme are the same. This is again due to the fact that
· 
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· For State 3, when the UE is served on both carriers,
· The RLC retransmission probability of Huawei scheme 2 is superior to both the Ericsson and Huawei scheme 1 by ~0.4dB around Es/No = 0dB.
· Again, there is no difference in performance between Huawei Scheme 1 and the Ericsson scheme in this case.
4
Conclusions

In this contribution, we highlighted a few inconsistencies in [4]. Furthermore, using the same methodology as in [4], we evaluated the RLC retransmission probability as in [4] to compare the Ericsson scheme as agreed in [3] and the 2 proposed Huawei schemes [4]. We conclude the following:

· No difference in performance was observed between the Huawei Scheme 1 and Ericsson scheme in any of the states (1, 2, 3).

· For the Huawei Scheme 2

·  There is no performance advantage in State 1. 

· In fact in State 2 it offers a loss in performance due to inferior minimum distance between DTX+NACK and DTX+ACK as compared to Huawei Scheme 1 and the Ericsson scheme. 

· In State 3, there is a slight performance advantage of the order of 0.4 dB when the UE is scheduled on both carriers. Given that the beta ratios on HS-DPCCH are quantized in units of 2dB, this advantage may be lost due to the quantization of the ratios.

· The performance of the residual HS-PDSCH BLER probability after the maximum number of H-ARQ transmissions should also be considered when making a final determination of the overall impact to RLC retransmissions. For example if the residual BLER = 1e-3, then adding additional error events due to NACK(ACK or DTX(ACK that occur at the rate of 1e-4 or 1e-5 may be quite insignificant.

As a result,  based on the above, due to the loss in performance in State 2, we propose to stick to the ACK/NACK coding scheme as agreed in [1].
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