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1 Introduction
In RAN4#64bis meetings the discussion about how to improve the test coverage in CA UE demodulation test in Rel-11 was triggered in [1]. In the way forward paper [2] though it was not agreed it provides some ideas on how to increase the coverage.

On the other hand, there are some open issues to be solved as prerequistes in order to properly define the Rel-11 CA UE demodulation test. In this contribution we discuss the prerequistes to be considered for this issue and propose the way forward.
2 Background
In our current specification [3] the CA confirguration and bandwidth combination sets are defined for both intra-band contiguous CA and inter-band CA as the following.
Requirements for intra-band contiguous carrier aggregation are defined for the carrier aggregation configurations and bandwidth combination sets specified in Table 5.6A.1-1. Requirements for inter-band carrier aggregation are defined for the carrier aggregation configurations and bandwidth combination sets specified in Table 5.6A.1-2.

Table 5.6A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA

	CA Configuration / NRB_agg

	CA Configuration
	E-UTRA Band
	50RB+100RB

(10 MHz + 20 MHz)
	75RB+75RB (15 MHz + 15 MHz)
	75RB+100RB

(15MHz + 20 MHz)
	100RB+100RB

(20 MHz + 20 MHz)
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA_1C
	1
	
	Yes
	
	Yes
	40
	0

	CA_7C
	7
	
	Yes
	
	Yes
	
	

	CA_38C
	38
	
	Yes
	
	Yes
	
	

	CA_40C
	40
	Yes
	Yes
	
	Yes
	40
	0

	CA_41C
	41
	Yes
	Yes
	Yes
	Yes
	40
	0

	NOTE 1:
The CA Configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal


Table 5.6A.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA

	CA operating / Channel bandwidth

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-5A
	1
	
	
	
	Yes
	
	
	20
	0

	
	5
	
	
	
	Yes
	
	
	
	

	CA_1A-18A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-19A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-21A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_2A-17A
	2
	
	
	Yes
	Yes
	
	
	
	

	
	17
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-5A
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	
	
	20
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-7A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_3A-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	20
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-12A
	4
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-13A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	13
	
	
	
	Yes
	
	
	
	

	CA_4A-17A
	4
	
	
	Yes
	Yes
	
	
	20
	0

	
	17
	
	
	Yes
	Yes
	
	
	
	

	CA_7A-20A
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	20
	
	
	Yes
	Yes
	
	
	
	

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For each band combination, all combinations of indicated bandwidths belong to the set

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal


And there are more band combinations from [4] which will come into Table 5.6A.1-2 within Rel-11 timeframe.

3 Discussion and proposal

Before we come to any detailed discussions on how to improve the coverage of the CA UE demodulation test with more bandwidth combinations for Rel-11, there are several important aspects as following to be considered.
· Bandwidth combination set. 
This is defined in [1] as “For each carrier aggregation configuration, requirements are specified for all bandwidth combinations contained in a bandwidth combination set, which is indicated per supported band combination in the UE radio access capability. A UE can indicate support of several bandwidth combination sets per band combination. Furthermore, if the UE indicates support of a bandwidth combination set that is a superset of another applicable bandwidth combination set, the latter is supported by the UE even if not indicated.” 
The purpose of such bandwidth combination set is to give indication to different UE capabilities for network configuration of CA test so that both from operators and UE vendors have more flexibility on different sets of band combinations. For each set, all bandwidth combination or a subset thereof may be conformance tested. Even though by default all the band combinations are in Set 0 unless it’s indicated according to Table 5.6A.1-1 and Table 5.6A.1-2, increasing number of  sets with smaller number of CA band combinations are foreseen in near future in order to support such flexibility. Therefore, before the bandwidth combination sets for each band combination are well defined, it’s challenging and time consuming to have a good coverage to test different UE capabilities supporting different CA bandwidth combination sets.
Proposal 1: As prerequisite Step 1, define more Bandwidth Combination Sets with smaller number of CA band combinations for each CA band combination based on operators and UE vendors input.
· RAN5 conformance test.

In Rel-8 LTE single carrier and Rel-10 LTE CA the conformance test is done with band independence. This is applicable for CA for Rel-10 since the most bandwidth combination is rather fixed such as 20+20MHz for intra-band CA and 10+10MHz for inter-band CA. On performance test aspect it’s enough to only test one band combination to cover all in order to verify the demodulation functionality with CA configured But from Rel-11 the bandwidth combinations have much more numbers than in Rel-10, so we need the input from RAN5 on how to conduct such test in case the UE is indicated by the Bandwidth Combination Set on which bandwidth combinations to be supported. For example with CA Configuration CA_1A-19A in case of Set 0 it can support the bandwidth combinations such as 5+5MHz, 10+10MHz, 15+15MHz, etc. up to 15+10MHz. In our understanding it should be enough to only test the most common case as 10+10MHz for performance test purpose. In case this can be confirmed by RAN5 then the same methodology as band agnostic test can be reused in Rel-11 CA UE demodulation test. So we propose to send LS to RAN5 to check it.
Proposal 2: As prerequisite Step 2, send LS to RAN5 to check in case the Bandwidth Combination Set is indicated for certain CA Configuration: is it enough to test only one most common bandwidth combination? In case it is, can the same methodology as band agnostic test be reused for Rel-11 CA UE demodulation conformance test?

Before the 2 prerequisites above are provided it’s unlikely to push for any further discussion on how to extend the CA UE demodulation test for more bandwidth combinations for Rel-11.

On the other hand, different tests serving different purposes are defined in the current CA UE demodulation/CSI scope in Rel-10 as summarized in [1] as well listed as following.
1. Normal UE demodulation performance test

2. Soft buffer test

3. Power imbalance test

4. Sustained data rate test

5. CA periodic CQI test
Also another aspect we should always keep in mind is to try to keep the number of test low by reusing what we have already defined from legacy release if it’s possible. Among all the above tests only the sustained data rate tests are related to the CA capability so in our view all the other tests applied to one CA bandwidth combination defined in Rel-10 can be reused for all the other CA bandwidth combination in Rel-11. Even for sustained data rate besides what we have now as 20+20MHz test for both FDD and TDD it should be enough to only define one more 10+10MHz test in case the CA configuration doesn’t support 20+20MHz.
Proposal 3: Once the 2 prerequisites above are provided further discuss how to extend the current CA UE demodulation test for more bandwidth combinations for Rel-11 considering keeping the number of test low by reusing what are defined from legacy release if it’s possible.

4 Conclusions

In this contribution we discuss the open issues related to 
Proposal 1: As prerequisite Step 1, define more Bandwidth Combination Sets with smaller number of CA band combinations for each CA band combination based on operators and UE vendors input.
Proposal 2: As prerequisite Step 2, send LS to RAN5 to check in case the Bandwidth Combination Set is indicated for certain CA Configuration: is it enough to test only one most common bandwidth combination? In case it is, can the same methodology as band agnostic test be reused for Rel-11 CA UE demodulation conformance test?

Proposal 3: Once the 2 prerequisites above are provided further discuss how to extend or reuse the CA UE demodulation test for more bandwidth combinations for Rel-11 considering keeping the number of test low by reusing what are defined from legacy release if it’s possible.

5 References

[1] R4-125117, “Bandwidth combination coverage of CA demodulation performance requirements”, Huawei, HiSilicon.
[2] R4-126051, “Way forward on UE demodulation performance under the high speed scenario”, Huawei, HiSilicon, Qualcomm.

[3] 3GPP TS 36.101 v11.2.0
[4] TR 36.850, V.4.0
PAGE  
4

