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1   Introduction
In last RAN4 meeting, during the discussion of TDD CA Demodulation Performance requirements [1], it was pointed out by ST-Ericsson that current value of “Number of HARQ processes per component carrier” is not compatible with the UL/DL configuration in SDR tests. 
Since the test parameters are reused from Release 9 tests, this problem should be discussed in release 9 scope. This contribution tries to summarize this problem and give some options and preference.
2   Discussion
The current test parameters for TDD CA SDR tests are extended from Release 9 SDR tests. The common test parameters are as following:

Table 8.7.2-1: Common Test Parameters (TDD)

	Parameter
	Unit
	Value

	Uplink downlink configuration (Note 1)
	
	5

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	1

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [4]

Note 2:
as specified in Table 4.2-1 in TS 36.211 [4]


With UL/DL configuration 5, the number of HARQ processes here is smaller than the maximum number of downlink HARQ processes per serving cell as defined in 36.213 as in the following table:
Table 7-1: Maximum number of DL HARQ processes for TDD

	TDD UL/DL configuration
	Maximum number of HARQ processes

	0
	4

	1
	7

	2
	10

	3
	9

	4
	12

	5
	15

	6
	6


This will be problematic since the DL process number is calculated to ensure that the all the downlink resources could be used. In case the configured Number of HARQ processes is smaller, some DL subframes may not be useable because the exhaustion of distributable HARQ process. Based on the minimum feedback time processing time of 3ms, the following picture reflecting the feedback timing was given as an example, to show that 15 HARQ processes are needed in UL/DL configuration 5 if all the DL subframes are used. 
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Picture 1: Downlink HARQ Timing in UL/DL configuration 5
Here is a brief history of introducing this problem: When SDR tests are introduced in [2], the test configuration is the same to other demodulation tests, and the UL/DL configuration 1 and HARQ process No. of 7 fits each other as defined in 36.213. In order to maximize the downlink throughput by maximizing the DL subframes, the suggestion to change UL/DL configuration from 1 to 5 for TDD is agreed as documented in [3] based on the discussion in [4], and the final CR [5] was approved later incorporating this revision. 

Unfortunately, the HARQ process number was not changed accordingly and the original intention of maximsing DL throughput will be undermined with insufficient HARQ number process. So two possible options were given below:
Option 1: Keep current UL/DL configuration 5, and revise the HARQ number to 15 as the maximum value defined in 36.213.
This is a slightly preferred option. With this option, all the downlink subframes could be used and the original intention to minimising testing time could be fulfilled. However, some kind of verification might be needed since the bundling operation might bring some performance degradation. 
Note: Although UL/DL configuration 5 is not supported for more than 2 CCs in Release 10 in RAN1, this problem is not likely to be still exist in future releases. So, the extension of this test configuration in future releases for more than 2 CCs is not likely to be a serious problem. 
In addition, the special subframes were not used in SDR tests so the required process may be less than 15, however, using the value 15 is still a simple and reliable choice.
Option 2: Revise UL/DL configuration to 1, keep the HARQ number 7.
This is the configuration used for other demodulation tests. The performance degradation brought by bundling will not be as serious as in UL/DL configuration 5, however, the DL thoughput would not be maximized.
3   Conclusion
In this document, we discussed the inconsistency of UL/DL configuration and HARQ process number in TDD SDR tests. Two revision options were given for consideration.
Option 1: Keep current UL/DL configuration 5, and revise the HARQ number to 15 as the maximum value defined in 36.213.

Option 2: Revise UL/DL configuration to 1, keep the HARQ number 7.

Currently we have a slight preference of Option 1.
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