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Discussion
1 
Introduction
In RAN4 #62bis meeting several new test cases for TDD CA were proposed to verify the soft buffer limitation issues [1] in addition to FDD cases [2]. In this contribution, firstly we give a further analysis when considering other TDD UL/DL configuration. Then some corresponding simulation results for these cases are provided.
2 Discussion for the different TDD UL/DL configuration
In [1] only UL/DL configuration1 was applied for this soft buffer testing. However, according to the physical layer spec CRs [2] , the soft buffer size is :
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This parameter is highly related to the number of DL maximum HARQ processes 
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 which is partly determined by UL/DL configuration in case of TDD. So, before we move forward with these test cases, we should investigate whether the test cases based on UL/DL configuration 1 is a proper choice, when compared to other UL/DL configurations with more HARQ processes which has more stringent soft buffer limitation. In this section we gave a theoretical analysis on whether the CA soft buffer limitation can happen when other UL/DL configurations are applied. 

Table 1 and 2 [3] below show whether the soft buffer issue happens or not in all TBS cases for UL/DL configuration 1 and 2 respectively. From these two tables, we can conclude that the cases for UL/DL configuration 1 to have the soft buffer limitation issue  are almost same as these of UL/DL configuration 2. Therefore UL/DL configuration 1 is a proper choice of test scenarios. 
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100 0 2 0 2 2792 1 7 1 2816 3 1237248 1 88374 8448 44187 27200 0

100 1 2 1 2 3624 1 7 1 3648 3 1237248 1 88374 10944 44187 27200 0

100 2 2 2 2 4584 1 7 1 4608 3 1237248 1 88374 13824 44187 27200 0

100 3 2 3 2 5736 1 7 1 5760 3 1237248 1 88374 17280 17280 27200 1

100 4 2 4 2 7224 1 7 2 3612 3 1237248 1 88374 10836 22094 13600 0

100 5 2 5 2 8760 1 7 2 4404 3 1237248 1 88374 13212 22094 13600 0

100 6 2 6 2 10296 1 7 2 5172 3 1237248 1 88374 15516 22094 13600 0

100 7 2 7 2 12216 1 7 2 6132 3 1237248 1 88374 18396 22094 13600 0

100 8 2 8 2 14112 1 7 3 4728 3 1237248 1 88374 14184 14184 9067 0

100 9 2 9 2 15840 1 7 3 5280 3 1237248 1 88374 15840 14729 9067 0

100 10 4 9 2 15840 1 7 3 5304 3 1237248 1 88374 15912 14729 18134 1

100 11 4 10 2 17568 1 7 3 5880 3 1237248 1 88374 17640 14729 18134 1

100 12 4 11 2 19848 1 7 4 4986 3 1237248 1 88374 14958 11047 13600 1

100 13 4 12 2 22920 1 7 4 5754 3 1237248 1 88374 17262 11047 13600 1

100 14 4 13 2 25456 1 7 5 5091 3 1237248 1 88374 15274 8837 10880 1

100 15 4 14 2 28336 1 7 5 5692 3 1237248 1 88374 17076 8837 10880 1

100 16 4 15 2 30576 1 7 5 6140 3 1237248 1 88374 17674 8837 10880 1

100 17 6 15 2 30576 1 7 5 6140 4 1827072 1130505 18420 13051 16320 1

100 18 6 16 2 32856 1 7 6 5500 4 1827072 1130505 16500 10875 13600 1

100 19 6 17 2 36696 1 7 6 6116 4 1827072 1130505 18348 10875 13600 1

100 20 6 18 2 39232 1 7 7 5629 4 1827072 1130505 16887 9322 11658 1

100 21 6 19 2 43816 1 7 8 5501 4 1827072 1130505 16313 8157 10200 1

100 22 6 20 2 46888 1 7 8 5885 4 1827072 1130505 16313 8157 10200 1

100 23 6 21 2 51024 1 7 9 5694 4 1827072 1130505 14500 7250 9067 1

100 24 6 22 2 55056 1 7 9 6117 4 1827072 1130505 14500 7250 9067 1

100 25 6 23 2 57336 1 7 10 5758 4 1827072 1130505 13050 6525 8160 1

100 26 6 24 2 61664 1 7 11 5630 4 1827072 1130505 11864 5932 7419 1

100 27 6 25 2 63776 1 7 11 5822 4 1827072 1130505 11864 5932 7419 1

100 28 6 26 2 75376 1 7 13 5823 4 1827072 1130505 10038 5019 6277 1
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Table 1. Soft buffer size for UL/DL configuration 1

[image: image4.emf]UE

cat Nsoft

Nprb Qm NL

N_

ha

rq C

size of

systemat

ic bits Kc Nir

100 0 2 0 2 2792 2 8 1 2816 3 1237248 1 77328 8448 38664 27200 0

100 1 2 1 2 3624 2 8 1 3648 3 1237248 1 77328 10944 38664 27200 0

100 2 2 2 2 4584 2 8 1 4608 3 1237248 1 77328 13824 38664 27200 0

100 3 2 3 2 5736 2 8 1 5760 3 1237248 1 77328 17280 17280 27200 1

100 4 2 4 2 7224 2 8 2 3612 3 1237248 1 77328 10836 19332 13600 0

100 5 2 5 2 8760 2 8 2 4404 3 1237248 1 77328 13212 19332 13600 0

100 6 2 6 2 10296 2 8 2 5172 3 1237248 1 77328 15516 19332 13600 0

100 7 2 7 2 12216 2 8 2 6132 3 1237248 1 77328 18396 19332 13600 0

100 8 2 8 2 14112 2 8 3 4728 3 1237248 1 77328 14184 12888 9067 0

100 9 2 9 2 15840 2 8 3 5280 3 1237248 1 77328 15840 12888 9067 0

100 10 4 9 2 15840 2 8 3 5304 3 1237248 1 77328 15912 12888 18134 1

100 11 4 10 2 17568 2 8 3 5880 3 1237248 1 77328 17640 12888 18134 1

100 12 4 11 2 19848 2 8 4 4986 3 1237248 1 77328 14958 9666 13600 1

100 13 4 12 2 22920 2 8 4 5754 3 1237248 1 77328 17262 9666 13600 1

100 14 4 13 2 25456 2 8 5 5091 3 1237248 1 77328 15274 7733 10880 1

100 15 4 14 2 28336 2 8 5 5692 3 1237248 1 77328 15465 7733 10880 1

100 16 4 15 2 30576 2 8 5 6140 3 1237248 1 77328 15465 7733 10880 1

100 17 6 15 2 30576 2 8 5 6140 4 1827072 1114192 18420 11419 16320 1

100 18 6 16 2 32856 2 8 6 5500 4 1827072 1114192 16500 9516 13600 1

100 19 6 17 2 36696 2 8 6 6116 4 1827072 1114192 18348 9516 13600 1

100 20 6 18 2 39232 2 8 7 5629 4 1827072 1114192 16313 8157 11658 1

100 21 6 19 2 43816 2 8 8 5501 4 1827072 1114192 14274 7137 10200 1

100 22 6 20 2 46888 2 8 8 5885 4 1827072 1114192 14274 7137 10200 1

100 23 6 21 2 51024 2 8 9 5694 4 1827072 1114192 12688 6344 9067 1

100 24 6 22 2 55056 2 8 9 6117 4 1827072 1114192 12688 6344 9067 1

100 25 6 23 2 57336 2 8 10 5758 4 1827072 1114192 11419 5710 8160 1

100 26 6 24 2 61664 2 8 11 5630 4 1827072 1114192 10381 5191 7419 1

100 27 6 25 2 63776 2 8 11 5822 4 1827072 1114192 10381 5191 7419 1

100 28 6 26 2 75376 2 8 13 5823 4 1827072 1114192 8784 4392 6277 1
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Table 2. Soft buffer size for UL/DL configuration 2

3 Simulation results
In the table below, the testing configurations are given. And the other main simulation parameters could be also found in [1].
Table 3 Testing scenarios and parameters
	Parameter
	　Test 1
	Test 2
	Test 3

	UE category
	3
	3
	4

	Channel Model
	EVA5
	EVA70
	EVA5

	MIMO configuration
	TM3 (rank 2)
	TM3 (rank 2)
	TM3 (rank 2)

	IMCS
	14 (16QAM)
	14 (16QAM)
	17 (64QAM)

	Transport block size
	25456
	25456
	30576

	Number of transport blocks per CC
	2
	2
	2

	Redundancy version coding  sequence
	{0, 1, 2, 3}
	{0, 1, 2, 3}
	{0, 0, 1, 2}

	Soft buffer implementation
	With & w/o instantaneous buffer
	With & w/o instantaneous buffer
	With & w/o instantaneous buffer
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Fig 2. Test 1 with UL/DL config 1               Fig 3. Test 2 with UL/DL config 1
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Fig 4. Test 3 with UL/DL config 1
From the results above, we can see the performance degradation under all these test configurations [1] are large enough to test the improper instantaneous soft buffer implementation issue. However, in order to reduce the testing efforts further, only 1 test case for each UE category is preferable. 
4 
Conclusion
In this contribution, CA soft buffer limitation issue in the other TDD UL/DL configuration beside configuration 1 was analyzed from the theoretical perspective firstly. Then some simulation results were also provided to verify the proposed testing case configuration.

Proposal 1: The test case for CA soft buffer limitation for UE cat3 can be under EVA70 only.
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