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1. Introduction
One remaining issue for Rel-10 is the TDD ACK/NAK transmission on PUSCH. In general, there are two approaches for this topic:
· Approach 1: ACK/NAK codebook size on PUSCH is the same as the ACK/NAK codebook size on PUCCH, and the DAI in UL grant is used to determine the number of REs used for ACK/NAK transmission on PUSCH [1].
· Approach 2: ACK/NAK codebook size on PUSCH is different from the ACK/NAK codebook size on PUCCH, and the DAI in UL grant is used to determine the ACK/NAK codebook size as well as the number of Res used for ACK/NAK transmission on PUSCH [2].

In this contribution, we compare the above two approaches. We show that approach 1 leads to less ACK/NAK overhead when transmitted on PUSCH. Hence, our preference is approach 1. A corresponding draft CR is presented in [6][7].

2. Discussion
In this section, we compare the two approaches from the following aspects:

· ACK/NAK overhead on PUSCH

· DL throughput loss due to spatial bundling

· eNB implementation on utilizing the prior scheduling information
2.1. ACK/NAK overhead on PUSCH
The key difference between approach 1 and approach 2 is that with approach 1, the eNB can utilize the prior scheduling information to reduce the number of required REs for ACK/NAK transmission on PUSCH. 

Tables A-1 – A-4 in Appendix I show the PUSCH ACK/NAK overhead comparison of these two approaches, assuming two configured CCs with SIMO transmission mode, for M = 2, 3, 4, and 9 respectively. It is observed that for all possible scheduling decisions, approach 1 yields the same or less PUSCH ACK/NAK overhead compared to approach 2. In particular, it is observed that the savings on PUSCH ACK/NAK overhead occurs especially when the UE is scheduled in more subframes on one CC compared to the other. This is because approach 2 determines the ACK/NAK codebook size and the required REs by the maximum number of scheduled subframes on all configured CCs. A CA configured UE can get scheduled in more subframes on a subset of configured CCs due to the following reasons:
· The channel or interference condition on some configured and activated CCs are not suitable for scheduling data transmission.
· A UE is deactivated on a subset of configured CCs due to less required data rates for the time being.
Table 1 shows the probability of all possible scheduling decisions, collected from system level simulations with the assumptions listed in Appendix II. It is observed that with a high probability (~24%), a UE is getting scheduling on one CC, due to unfavorable channel/interference condition on the other CC. Table 2 shows the relative PUSCH ACK/NAK overhead with approach 1, approach 2, and a scheme with fixed codebook size, assuming the scheduling probability shown in Table 1. The scheme with fixed codebook size assumes the PUSCH ACK/NAK codebook size is the same as PUCCH and the number of ACK/NAK REs on PUSCH is not adjusted by DAI in UL grant. It is seen that with the scheduling probability in Table 1, approach 2 only obtains 6% of PUSCH ACK/NAK overhead saving compared to the non-optimized fixed codebook scheme. On the other hand, the relative PUSCH ACK/NAK overhead saving with approach 1 compared to approach 2 is ~15%. 
Table 1: M = 4, C = 2, C2 = 0, PUSCH A/N overhead and scheduling probability 
	Max # of scheduled subframes per CC
	Scheduling
	Approach 2 [2]
	Approach 1 [1]
	Overhead

Approach 1 over

Approach 2
	Scheduling probability

(UMI)
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	1
	1 0 0 0

0 0 0 0
	1
	T/4
	1
	T/4
	100%
	1.52%

	1
	1 0 0 0

1 0 0 0
	1
	T/4
	1
	T/4
	100%
	0.92%

	2
	1 1 0 0

0 0 0 0
	2
	2T/4
	1
	T/4
	50%
	2.01%

	2
	1 1 0 0

1 0 0 0
	2
	2T/4
	2
	2T/4
	100%
	1.82%

	2
	1 1 0 0

1 1 0 0
	2
	2T/4
	2
	2T/4
	100%
	1.35%

	3
	1 1 1 0

0 0 0 0
	3
	3T/4
	2
	2T/4
	67%
	2.18%

	3
	1 1 1 0

1 0 0 0
	3
	3T/4
	2
	2T/4
	67%
	1.40%

	3
	1 1 1 0

1 1 0 0
	3
	3T/4
	3
	3T/4
	100%
	2.37%

	3
	1 1 1 0

1 1 1 0
	3
	3T/4
	3
	3T/4
	100%
	1.29%

	4
	1 1 1 1

0 0 0 0
	4
	T
	2
	2T/4
	50%
	18.10%

	4
	1 1 1 1

1 0 0 0
	4
	T
	3
	3T/4
	75%
	5.01%

	4
	1 1 1 1

1 1 0 0
	4
	T
	3
	3T/4
	75%
	8.43%

	4
	1 1 1 1

1 1 1 0
	4
	T
	4
	T
	100%
	10.35%

	4
	1 1 1 1

1 1 1 1
	4
	T
	4
	T
	100%
	43.25%


Table 2: Relative PUSCH ACK/NAK overhead comparison
	Scheme
	Relative overhead

Compared to fixed codebook size
	Relative overhead compared to approach 2

	Fixed codebook size
	100%
	106%

	Approach 2
	94%
	100%

	Approach 1
	80%
	85%


It is further noted that CC activation/deactivation is adopted in Rel-10. One of the main motivations to introduce CC activation/deactivation is that a UE can be configured with multiple CCs but only activated on a subset of them depending on the current traffic needs. Figure 1 shows an example where a UE is configured with more than one CC but the number of activated CCs varies along time [8]. For the time instance where the number of activated CCs is less than the number of configured CCs, approach 1 can lead to far more significant PUSCH ACK/NAK overhead saving, since the number of REs required for ACK/NAK transmission can be adjusted by the DAI in UL grant and the overhead for ACK/NAK transmission corresponding to deactivated CCs can be completely saved. Table 3 shows the scheduling probability on one CC for different scheduling decisions, derived from Table 1. Hence, for the time instance where a UE is configured with 2 CCs but only activated with 1 CC, the relative PUSCH ACK/NAK overhead with approach 1 over approach 2 is around 52%.
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Figure 1: Example of CC activation/deactivation along time [8]
Table 3: M = 4, C = 2, C2 = 0, scheduling decision on one CC and the corresponding probability 
	Number of scheduled subframes
	Probability (%)
	Relative overhead of 
approach 1 to approach 2

	1
	6.38
	100%

	2
	8.44
	50%

	3
	9.16
	67%

	4
	76.02
	50%


Table 4 shows the overhead comparison of approach 1 and approach 2, for different percentage of time instances with 1 activated CC and 2 configured CCs. It is observed that the PUSCH ACK/NAK overhead saving with approach 1 ranges from 15% to 40%.
Table 4: M = 4, C = 2, C2 = 0, PUSCH ACK/NAK overhead saving with 1 activated CC and 2 configured CCs 
	Percentage of time instance with 1 activated CC and 2 configured CCs
	Relative overhead of approach 1 over approach 2

	0%
	85%

	20%
	78%

	40%
	72%

	60%
	65%

	80%
	59%


The above PUSCH ACK/NAK overhead analysis is on a relative basis comparing approach 1 and approach 2. The absolute PUSCH ACK/NAK overhead depends on the operating BLER for PUSCH and the associated setting of beta factor for ACK/NAK transmission on PUSCH. From a UE perspective, a maximum of 4 out of 14 SC-FDMA symbols can be used for ACK/NAK transmission on PUSCH with normal CP, i.e. the maximum absolute PUSCH ACK/NAK overhead is 4/14 = 29%. If such a maximum overhead is assumed, the absolute ACK/NAK overhead saving with approach 1 compared to approach 2 is 4% – 12% from Table 4. In practice, the absolute overhead saving with approach 1 is less than that, since it is not expected that all UEs shall use 4 SC-FDMA symbols for ACK/NAK transmission on PUSCH. It is further noted that ACK/NAK transmission on PUSCH directly punctures UL-SCH. Hence, with a high PUSCH ACK/NAK overhead, the allocated resources for UL-SCH shall be increased in order not to reduce its coding rate and hence still achieve its target BLER, which in turn requires more UL resources.
2.2. DL throughput loss due to spatial bundling

For Rel-10 TDD ACK/NAK transmission, a UE can feed back at most 20 ACK/NAK bits; otherwise, spatial bundling is required in order to limit the maximum number of ACK/NAK feedback bits to be 20. Hence, one potential benefits of approach 2 is that the less ACK/NAK spatial bundling is required, since DAI in UL grant can be used to control the ACK/NAK codebook size with approach 2.

For approach 1, the maximum number of ACK/NAK feedback bits on PUSCH is the same as on PUCCH, and is determined by the number of configured CCs and the configured transmission modes. Table 5 shows the PUCCH ACK/NAK codebook size, assuming MIMO transmission mode on each configured CC, where M is the number of DL subframes associated with a single UL subframe for ACK/NAK transmission and N is the number of configured CCs. The highlighted entries indicate ACK/NAK spatial bundling is required, while the other entries do not require ACK/NAK spatial bundling. In other words, the potential benefits of approach 2 in terms of less spatial bundling can only occur for the highlighted combinations.
Table 5: ACK/NAK codebook size on PUCCH, assuming MIMO transmission mode on each CC
	
	M=2
	M=3
	M=4
	M = 9

	N = 1
	4
	6
	8
	18

	N = 2
	8
	12
	16
	18

	N = 3
	12
	18
	12
	N/A

	N = 4
	16
	12
	16
	N/A

	N = 5
	20
	15
	20
	N/A


Table 6 shows more detailed analysis for the highlighted combinations in Table 5, where ACK/NAK spatial bundling is not required with approach 2 for ACK/NAK transmission on PUSCH. It is observed that ACK/NAK spatial bundling is avoided with approach 2 only when the UE is scheduled on a subset of subframes on each of the configured CCs. The scheduling probability in Table 1 indicates that with a very high probability (~85%), a UE is scheduled on all subframes of a CC. Hence, with a high probability, approach 2 would require the same ACK/NAK spatial bundling as approach, even for the highlighted combinations in Table 5. 
Table 6: Cases where ACK/NAK spatial bundling is not required for approach 2
	
	Maximum number of scheduled subframes on any configured CC

	
	ACK/NAK spatial bundling not required
	ACK/NAK spatial bundling required

	N = 2, M = 9
	{1, 2, 3, 4, 5}
	{6, 7, 8, 9}

	N = 3, M = 4
	{1, 2, 3}
	{4}

	N = 4, M = 3
	{1, 2}
	{3}

	N = 4, M = 4
	{1, 2}
	{3, 4}

	N = 5, M = 3
	{1, 2}
	{3}

	N = 5, M =4
	{1, 2}
	{3, 4}


The above analysis indicates that approach 2 can, compared to approach 1, marginally reduce the probability of ACK/NAK spatial bundling when transmitted on PUSCH for a limited set of combinations as highlighted in Table 5. The absolute DL throughput loss due to ACK/NAK spatial bundling ranges from less than 1% [3][4] to 8% [5]. It seems that different evaluations lead to different estimates on the DL throughout loss due to ACK/NAK spatial bundling. On the other hand, for ACK/NAK transmission on PUCCH, it is agreed that spatial bundling is applied in all subframes if the ACK/NAK payload size would be larger than 20. Overall, it is observed that the potential DL throughput gain with approach 2 only occurs for a limited set of combinations and with limited performance gain.
2.3. eNB implementation on utilizing the prior scheduling information

In order to utilizing the scheduling information to reduce the PUSCH ACK/NAK overhead with approach 1, it is necessary that the eNB utilize the scheduling information when decoding ACK/NAK transmitted on PUSCH. For ACK/NAK transmission on PUCCH, the UE shall determine the PUCCH transmit power based on the number of received TBs, which is equivalent to eNB scheduling information. Hence, it is already required that the eNB utilizes the scheduling information when decoding ACK/NAK transmitted on PUCCH. Otherwise, the PUCCH ACK/NAK detection performance can be significantly reduced. In essence, utilizing the eNB scheduling information during ACK/NAK decoding is an already taken assumption and aligned with previous decisions, which shall not be viewed as an extra requirement for approach 1.
It shall also be noted that approach 1 does not mandate the eNB to utilize the scheduling information when decoding ACK/NAK on PUSCH. For such eNB implementation, a relatively larger beta offset value shall be used, which requires higher ACK/NAK overhead on PUSCH. 
3. Conclusions

In this contribution, we compare the two solutions for ACK/NAK transmission on PUSCH in [1] and [2]. It is concluded that the approach in [1] can always lead to PUSCH ACK/NAK overhead savings, which clearly outweighs the potential DL throughput gain with approach 2 in a limited set of combinations. Hence, it is proposed that approach 1 in [1] is adopted as the TDD ACK/NAK transmission scheme on PUSCH and a corresponding CR is provided in [6][7].
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5. Appendix I
Table A-1: M = 2, C = 2, C2 = 0

	Max # of scheduled subframes per CC
	Scheduling
	Approach 2 [2]
	Approach 1 [1]
	Overhead

(%)
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	1
	1 0

0 0
	1
	T/2
	1
	T/2
	100%

	1
	1 0

1 0
	1
	T/2
	1
	T/2
	100%

	2
	1 1

0 0
	2
	T
	1
	T/2
	50%

	2
	1 1

1 0
	2
	T
	2
	T
	100%

	2
	1 1

1 1
	2
	T
	2
	T
	100%


Table A-2: M = 3, C = 2, C2 = 0

	Max # of scheduled subframes per CC
	Scheduling
	Approach 2 [2]
	Approach 1 [1]
	Overhead

(%)
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	1
	1 0 0

0 0 0
	1
	T/3
	1
	T/3
	100%

	1
	1 0 0

1 0 0
	1
	T/3
	1
	T/3
	100%

	2
	1 1 0

0 0 0
	2
	2T/3
	1
	T/3
	50%

	2
	1 1 0

1 0 0
	2
	2T/3
	2
	2T/3
	100%

	2
	1 1 0

1 1 0
	2
	2T/3
	2
	2T/3
	100%

	3
	1 1 1

0 0 0
	3
	T
	2
	2T/3
	67%

	3
	1 1 1

1 0 0
	3
	T
	2
	2T/3
	67%

	3
	1 1 1

1 1 0
	3
	T
	3
	T
	100%

	3
	1 1 1

1 1 1
	3
	T
	3
	T
	100%


Table A-3: M = 4, C = 2, C2 = 0

	Max # of scheduled subframes per CC
	Scheduling
	Approach 2 [2]
	Approach 1 [1]
	Overhead

(%)
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	1
	1 0 0 0

0 0 0 0
	1
	T/4
	1
	T/4
	100%

	1
	1 0 0 0

1 0 0 0
	1
	T/4
	1
	T/4
	100%

	2
	1 1 0 0

0 0 0 0
	2
	2T/4
	1
	T/4
	50%

	2
	1 1 0 0

1 0 0 0
	2
	2T/4
	2
	2T/4
	100%

	2
	1 1 0 0

1 1 0 0
	2
	2T/4
	2
	2T/4
	100%

	3
	1 1 1 0

0 0 0 0
	3
	3T/4
	2
	2T/4
	67%

	3
	1 1 1 0

1 0 0 0
	3
	3T/4
	2
	2T/4
	67%

	3
	1 1 1 0

1 1 0 0
	3
	3T/4
	3
	3T/4
	100%

	3
	1 1 1 0

1 1 1 0
	3
	3T/4
	3
	3T/4
	100%

	4
	1 1 1 1

0 0 0 0
	4
	T
	2
	2T/4
	50%

	4
	1 1 1 1

1 0 0 0
	4
	T
	3
	3T/4
	75%

	4
	1 1 1 1

1 1 0 0
	4
	T
	3
	3T/4
	75%

	4
	1 1 1 1

1 1 1 0
	4
	T
	4
	T
	100%

	4
	1 1 1 1

1 1 1 1
	4
	T
	4
	T
	100%


Table A-4: M = 9, C = 2, C2 = 0
	Max # of scheduled subframes per CC
	Scheduling
	Approach 2 [2]
	Approach 1 [1]
	Overhead

(%)
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	1
	1 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
	1
	T/9
	1
	T/9
	100%

	1
	1 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0
	1
	T/9
	1
	T/9
	100%

	2
	1 1 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
	2
	2T/9
	1
	T/9
	50%

	2
	1 1 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0
	2
	2T/9
	2
	2T/9
	100%

	2
	1 1 0 0 0 0 0 0 0

1 1 0 0 0 0 0 0 0
	2
	2T/9
	2
	2T/9
	100%

	3
	1 1 1 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
	3
	3T/9
	2
	2T/9
	67%

	3
	1 1 1 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0
	3
	3T/9
	2
	2T/9
	67%

	3
	1 1 1 0 0 0 0 0 0

1 1 0 0 0 0 0 0 0
	3
	3T/9
	3
	3T/9
	100%

	3
	1 1 1 0 0 0 0 0 0

1 1 1 0 0 0 0 0 0
	3
	3T/9
	3
	3T/9
	100%

	4
	1 1 1 1 0 0 0 0 0

0 0 0 0 0 0 0 0 0
	4
	4T/9
	2
	2T/9
	50%

	4
	1 1 1 1 0 0 0 0 0

1 0 0 0 0 0 0 0 0
	4
	4T/9
	3
	3T/9
	75%

	4
	1 1 1 1 0 0 0 0 0

1 1 0 0 0 0 0 0 0
	4
	4T/9
	3
	3T/9
	75%

	4
	1 1 1 1 0 0 0 0 0

1 1 1 0 0 0 0 0 0
	4
	4T/9
	4
	4T/9
	100%

	4
	1 1 1 1 0 0 0 0 0

1 1 1 1 0 0 0 0 0
	4
	4T/9
	4
	4T/9
	100%

	5
	1 1 1 1 1 0 0 0 0

0 0 0 0 0 0 0 0 0
	5
	5T/9
	3
	3T/9
	60%

	5
	1 1 1 1 1 0 0 0 0

1 0 0 0 0 0 0 0 0
	5
	5T/9
	3
	3T/9
	60%

	5
	1 1 1 1 1 0 0 0 0

1 1 0 0 0 0 0 0 0
	5
	5T/9
	4
	4T/9
	80%

	5
	1 1 1 1 1 0 0 0 0

1 1 1 0 0 0 0 0 0
	5
	5T/9
	4
	4T/9
	80%

	5
	1 1 1 1 1 0 0 0 0

1 1 1 1 0 0 0 0 0
	5
	5T/9
	5
	5T/9
	100%

	5
	1 1 1 1 1 0 0 0 0

1 1 1 1 1 0 0 0 0
	5
	5T/9
	5
	5T/9
	100%

	6
	1 1 1 1 1 1 0 0 0

0 0 0 0 0 0 0 0 0
	6
	6T/9
	3
	3T/9
	50%

	6
	1 1 1 1 1 1 0 0 0

1 0 0 0 0 0 0 0 0
	6
	6T/9
	4
	4T/9
	67%

	6
	1 1 1 1 1 1 0 0 0

1 1 0 0 0 0 0 0 0
	6
	6T/9
	4
	4T/9
	67%

	6
	1 1 1 1 1 1 0 0 0

1 1 1 0 0 0 0 0 0
	6
	6T/9
	5
	5T/9
	83%

	6
	1 1 1 1 1 1 0 0 0

1 1 1 1 0 0 0 0 0
	6
	6T/9
	5
	5T/9
	83%

	6
	1 1 1 1 1 1 0 0 0

1 1 1 1 1 0 0 0 0
	6
	6T/9
	6
	6T/9
	100%

	6
	1 1 1 1 1 1 0 0 0

1 1 1 1 1 1 0 0 0
	6
	6T/9
	6
	6T/9
	100%

	7
	1 1 1 1 1 1 1 0 0

0 0 0 0 0 0 0 0 0
	7
	7T/9
	4
	4T/9
	57%

	7
	1 1 1 1 1 1 1 0 0

1 0 0 0 0 0 0 0 0
	7
	7T/9
	4
	4T/9
	57%

	7
	1 1 1 1 1 1 1 0 0

1 1 0 0 0 0 0 0 0
	7
	7T/9
	5
	5T/9
	71%

	7
	1 1 1 1 1 1 1 0 0

1 1 1 0 0 0 0 0 0
	7
	7T/9
	5
	5T/9
	71%

	7
	1 1 1 1 1 1 1 0 0

1 1 1 1 0 0 0 0 0
	7
	7T/9
	6
	6T/9
	86%

	7
	1 1 1 1 1 1 1 0 0

1 1 1 1 1 0 0 0 0
	7
	7T/9
	6
	6T/9
	86%

	7
	1 1 1 1 1 1 1 0 0

1 1 1 1 1 1 0 0 0
	7
	7T/9
	7
	7T/9
	100%

	7
	1 1 1 1 1 1 1 0 0

1 1 1 1 1 1 1 0 0
	7
	7T/9
	7
	7T/9
	100%

	8
	1 1 1 1 1 1 1 1 0

0 0 0 0 0 0 0 0 0
	8
	8T/9
	4
	4T/9
	50%

	8
	1 1 1 1 1 1 1 1 0

1 0 0 0 0 0 0 0 0
	8
	8T/9
	5
	5T/9
	63%

	8
	1 1 1 1 1 1 1 1 0

1 1 0 0 0 0 0 0 0
	8
	8T/9
	5
	5T/9
	63%

	8
	1 1 1 1 1 1 1 1 0

1 1 1 0 0 0 0 0 0
	8
	8T/9
	6
	6T/9
	75%

	8
	1 1 1 1 1 1 1 1 0

1 1 1 1 0 0 0 0 0
	8
	8T/9
	6
	6T/9
	75%

	8
	1 1 1 1 1 1 1 1 0

1 1 1 1 1 0 0 0 0
	8
	8T/9
	7
	7T/9
	87%

	8
	1 1 1 1 1 1 1 1 0

1 1 1 1 1 1 0 0 0
	8
	8T/9
	7
	7T/9
	87%

	8
	1 1 1 1 1 1 1 1 0

1 1 1 1 1 1 1 0 0
	8
	8T/9
	8
	8T/9
	100%

	8
	1 1 1 1 1 1 1 1 0

1 1 1 1 1 1 1 1 0
	8
	8T/9
	8
	8T/9
	100%

	9
	1 1 1 1 1 1 1 1 1

0 0 0 0 0 0 0 0 0
	9
	T
	5
	5T/9
	56%

	9
	1 1 1 1 1 1 1 1 1

1 0 0 0 0 0 0 0 0
	9
	T
	5
	5T/9
	56%

	9
	1 1 1 1 1 1 1 1 1

1 1 0 0 0 0 0 0 0
	9
	T
	6
	6T/9
	67%

	9
	1 1 1 1 1 1 1 1 1

1 1 1 0 0 0 0 0 0
	9
	T
	6
	6T/9
	67%

	9
	1 1 1 1 1 1 1 1 1

1 1 1 1 0 0 0 0 0
	9
	T
	7
	7T/9
	78%

	9
	1 1 1 1 1 1 1 1 1

1 1 1 1 1 0 0 0 0
	9
	T
	7
	7T/9
	78%

	9
	1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 0 0 0
	9
	T
	8
	8T/9
	89%

	9
	1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 0 0
	9
	T
	8
	8T/9
	89%

	9
	1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 0
	9
	T
	9
	T
	100%

	9
	1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1
	9
	T
	9
	T
	100%


6. Appendix II: System simulation assumptions

	Parameter
	Assumption

	Channel model
	ITU UMi

	eNB antenna configuration
	8 cross-polarized Tx antennas 
Columns with ± 45° linearly polarized antennas
Columns separated 0.5  wavelengths

	UE antenna configuration
	2 ULA Rx antennas with 0.5 wavelengths separation at UE

	Subframe configuration
	TDD UL-DL configuration 2

	Number of UEs per cell
	10

	Traffic model
	Full Buffer

	Scheduler algorithm
	Proportional fairness
Per subframe scheduling

Independent scheduling per CC

	CC Configuration
	2 continuous component carriers of 10MHz each

	Transmission scheme
	SVD based beamforming, port7 (SIMO)

	Link adaptation scheme
	Inner loop control based on CSI enabled

Outer loop control based on ACK/NAK enabled

	HARQ scheme
	Chase combining

	Feedback configuration
	Perfect feedback with SRS
SRS periodicity 5 ms, SRS latency 5 ms
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