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1 Introduction
In RAN4 #68 meeting, one way forward on CA test point clarification for soft buffer management and sustained data rate performance tests was agreed [1]. The clarification approaches will be further discussed in this contribution. Besides the related issue on 15MHz single carrier sustained data rate test will be discussed too.
2 Discussion
The proposed approach in [1] is to introduce the following tables in the specification: 

· Soft buffer management for inter-band Carrier Aggregation:
Table 8.2.1.3.1-3: Test points for different UE categories for Large Delay CDD (FRC)

	UE category
	Applicable test points

	
	Non CA tests
	Inter-band CA tests
	Intra-band contiguous CA tests

	
	CA capability

	
	-
	CL_A_A
	CL_C

	
	Bandwidth [MHz]
	Maximum aggregated bandwidth
[MHz] (Note 1)
	Bandwidth (MHz)

	
	10
	20
	25
	30
	35
	40
	40

	Category 2
	1,7
	-
	-
	-
	-
	-
	-

	Category 3
	1,7
	1A
	1A, 4
	1A, 5
	1A, 5
	1A, 2
	2

	Category 4
	1,7
	1A
	1A 
	1A, 6
	1A, 6
	1A, 3
	3

	Category 5
	1,7
	1A
	1A 
	1A 
	1A 
	1A 
	2

	Category 6
	1,7
	1A
	1A 
	1A 
	1A 
	1A 
	2

	Category 7
	1,7
	1A
	1A 
	1A 
	1A 
	1A 
	2

	Category 8
	1,7
	1A
	1A 
	1A 
	1A 
	1A 
	2

	Note 1:      Maximum over all supported CA configurations and bandwidth combination sets according to Table 5.4.2A.1-2.

Note 2:
Test 1 may not be executed for UE-s for which Test 1A is applicable.


· Sustained data rate for inter-band Carrier Aggregation

Table 8.7.1-4: Test points for different UE categories for sustained data rate (FRC)

	UE category
	Applicable test points

	
	Non CA tests
	Inter-band CA tests
	Intra-band contiguous CA tests

	
	CA capability

	
	-
	CL_A_A
	CL_C

	
	Bandwidth [MHz]
	Maximum aggregated bandwidth
[MHz] (Note 1)
	Bandwidth (MHz)

	
	10
	20
	20
	25
	30
	35
	40
	40

	Category 1
	1
	-
	-
	-
	-
	-
	-
	-

	Category 2
	2
	-
	-
	-
	-
	-
	-
	-

	Category 3
	3A
	3
	3B
	3B 
	3B 
	3B 
	3B 
	3

	Category 4
	-
	4
	4A
	4A 
	4A 
	4A 
	4A 
	4

	Category 6
	-
	6
	4A 
	6B
	6C
	6D
	6A
	6A

	Category 7
	-
	6
	4A 
	6B
	6C
	6D
	6A
	6A

	Note 1:      Maximum over all supported CA configurations and bandwidth combination sets according to Table 5.4.2A.1-2.


The purpose of the proponents was to introduce those tables into RAN4 specification 36.101. After consideration, we are basically OK with this idea to further clarify the application rules. But we want to further discuss the following issues:

· First, in the Table for LD-CDD (Table 8.2.1.3.1-3), the normal CA tests and soft buffer tests are mixed together. But the different applicability rules were agreed for them in RAN4. To use one table may be confusing on what rule should be used for each test. Different from RAN5, RAN4 as “RAN5’s core specification” should make the application rule clear instead of just making test procedure clear.

· Second, if we agree to introduce the Table for LD-CDD (Table 8.2.1.3.1-3), which include TM3 normal CA test case, should we have the similar tables for other normal CA test cases?
· Third, the proposed table for sustained data rate, i.e., Table 8.7.1-4, include both single carrier SDR test and CA SDR test. But the agreed RAN5 CR might only include CA SDR test cases. In RAN5 when the applicability is clarified, the maximum bandwidth is used, while in Table 8.7.1-4 “Bandwidth” is used for Non CA tests.
Based on the above observations, we propose

· Proposal 1: RAN4 should clarify the rule of applicability for the soft buffer test cases separately from TM3 test cases, because their rules are different. 

· Proposal 2: We propose to change “bandwidth” to “maximum bandwidth” for Non CA tests and change “bandwidth” to “maximum aggregated bandwidth” for intra-band contiguous CA tests.
Although the introduction of such tables into RAN4 was proposed in the last meeting, we think that the alternative way using the note, like the test case corresponding to the maximum bandwidth or aggregated bandwidth will be applied, could also work well.
3 15MHz sustained data rate test

The other remaining issue is whether we should introduce 15MHz sustained data rate test based on the single carrier, since some bands only support bandwidths up to 15MHz and the applicability rule is to select the maximum bandwidth.

In our opinion, the idea would be OK. In this section, we will provide some simulation results for 15MHz sustained data rate test in Figure 1 for UE category 3 and Figure 2 for UE category 4. And the TBS used are listed in the FRC table 2 with R.31-3B FDD for UE category 3 and R.31-5 FDD for UE category 4 respectively.
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Figure 1: Simulation results for UE category 3 15MHz sustained data rate test
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Figure 2: Simulation results for UE category 4 15MHz sustained data rate test

Table 2: Fixed Reference Channel for sustained data-rate test (FDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.31-3B FDD
	R.31-5 FDD
	
	
	
	

	Channel bandwidth
	MHz
	15
	15
	
	
	
	

	Allocated resource blocks (Note 8)
	
	Note 9
	Note 9
	
	
	
	

	Allocated subframes per Radio Frame
	
	10
	10
	
	
	
	

	Modulation
	
	64QAM
	64QAM
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.72
	0.85
	
	
	
	

	  For Sub-Frame 5
	
	0.78
	0.87
	
	
	
	

	  For Sub-Frame 0
	
	0.75
	0.88
	
	
	
	

	Information Bit Payload (Note 8)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	[46888]
	[55056]
	
	
	
	

	  For Sub-Frame 5
	Bits
	[46888]
	[52752]
	
	
	
	

	  For Sub-Frame 0
	Bits
	[46888]
	[55056]
	
	
	
	

	Number of Code Blocks
(Notes 3 and 8)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	8
	9
	
	
	
	

	  For Sub-Frame 5
	Bits
	8
	9
	
	
	
	

	  For Sub-Frame 0
	Bits
	8
	9
	
	
	
	

	Binary Channel Bits (Note 8)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	64800
	64800
	
	
	
	

	  For Sub-Frame 5
	Bits
	60480
	60480
	
	
	
	

	  For Sub-Frame 0
	Bits
	62352
	62352
	
	
	
	

	Number of layers
	
	2
	2
	
	
	
	

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	[46.888]
	[54.826]
	
	
	
	

	UE Categories
	
	≥ 3
	≥ 3
	
	
	
	

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit). 

Note 4:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 5:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all sub-frames.

Note 6:
Resource blocks 
nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 7:
Resource blocks 
nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 8: 
Given per component carrier per codeword.
Note 9:
Resource blocks 
nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..74 in sub-frames 0,1,2,3,4,6,7,8,9.


· Proposal 3: introduce 15MHz single carrier sustained data rate test.

And the other related issue is whether we should apply 10MHz sustained data rate Test 3A to UE category 4 when the RF capability is limited. We propose that:
· Proposal 4: apply Test 3A for UE category 4.
4 Conclusions

In this paper, we firstly discuss the approach to clarify the applicability of CA test cases for RAN4 and secondly discuss the related open issues on the sustained data rate tests. The proposals are as follows:

· Proposal 1: RAN4 should clarify the rule of applicability for the soft buffer test cases separately from TM3 test cases, because their rules are different. 

· Proposal 2: We propose to change “bandwidth” to “maximum bandwidth” for Non CA tests and change “bandwidth” to “maximum aggregated bandwidth” for intra-band contiguous CA tests.
· Proposal 3: introduce 15MHz single carrier sustained data rate test.

· Proposal 4: apply Test 3A for UE category 4.
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