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1. Introduction
At the last RAN4 meeting in Athens, there have been intensive discussions about changing the requirements and applicability statements for the SDR TCs. Since this will also largely impact the RAN5 specifications and the corresponding TC structure an overview over the current status and the planned changes from RAN4 is given. RAN4 is also informing RAN5 about these changes in an LS [1].
2. Discussion

2.1 Current status in the RAN5 specification
In the current version of the specification of the TCs for SDR testing there are multiple TCs specified in section 8.7, depending on the number of CCs in CA configurations. For each number of CCs, from single carrier to 5 CC, one TC is specified, either for TDD, FDD or joint operation. Additionally more TCs exist for UEs supporting 256 QAM in DL.
Example for current FDD SDR TCs in the spec:

	TC Number
	TC Name

	TC 8.7.1.1
	FDD sustained data rate performance

	TC 8.7.1.1_1
	FDD sustained data rate performance (Rel 10 and forward)

	TC 8.7.1.1_A.1
	FDD Sustained data rate performance for CA (2DL CA)

	TC 8.7.1.1_A.2
	FDD Sustained data rate performance for CA (3DL CA)

	TC 8.7.1.1_A.4
	FDD Sustained data rate performance for CA (4DL CA)

	TC 8.7.1.1_A.5
	FDD Sustained data rate performance for CA (5DL CA)

	TC 8.7.1.1_H.1
	FDD sustained data rate performance for 256QAM in DL (Single Carrier)

	TC 8.7.1.1_H.2
	FDD Sustained data rate performance for CA (2DL CA) for 256QAM in DL

	TC 8.7.1.1_H.3
	FDD Sustained data rate performance for CA for 256QAM in DL (3DL CA)


Then for each number of CCs a rule is defined in section 8.1 of the specification on how to select the appropriate test point(s) for each UE.
Table 8.1.2.3-3: Applicability and test rules for CA UE demodulation tests with 4 DL CCs

	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capability where the tests apply
	CA Bandwidth combination to be tested in priority order

	CA tests with 4CCs in Clause 8.2.1.1.1_A.4, 8.2.1.4.2_A.3, 8.7.1.1_A.4
	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported FDD CA configurations with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 4CCs in Clause 8.2.1.3.1_A.3
	Each supported CA capability
	Any one of the supported FDD CA configurations in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 4CCs in Clause 8.2.2.1.1_A.3, 8.2.2.4.2_A.3, 8.7.2.1_A.3
	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported TDD CA configurations with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 4CCs in Clause 8.2.2.3.1_A.3
	Each supported CA capability
	Any one of the supported TDD CA configurations in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	Note 1:
The applicability and test rules are specified in this table, unless otherwise stated.

Note 2:
Number of the supported bandwidth combinations to be tested from each selected CA configuration is 1.

Note 3:
A single Uplink CC is configured for all tests.


In addition to these rules only the maximum number of CCs supported by the UE needs to be tested according to section 8.1.2.4:

“For FDD CA tests specified in 8.2.1.1.1_A, 8.2.1.4.2_A, and 8.7.1.1_A, among all supported CA capabilities, if corresponding CA tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the CA tests with less than the largest number of CCs supported by the UE.”
2.2
Changes made by RAN4

According to the LS [1] sent by RAN4 and the included CRs RAN4 has made several changes to the above mentioned requirements in their latest version of the spec in Release 13 and 14.
In a first step RAN4 has removed the applicability statements in section 8.1.2.3 of the spec and replaced it with a new formula describing how to derive the correct test point/CA configuration to test.

8.1.2.3C
Applicability and test rules for SDR tests for different CA/DC configurations and bandwidth combination sets

For FDD CA, UE is required to fulfill SDR tests specified in section 8.7.9. For TDD CA, UE is required to fulfill SDR tests specified in section 8.7.10. For TDD-FDD CA, UE is required to fulfill SDR test in section 8.7.11. 

For FDD DC, UE is required to fulfill SDR tests specified in section 8.7.13. For TDD DC, UE is required to fulfill SDR tests specified in section 8.7.14. For TDD-FDD DC, UE is required to fulfill SDR test in section 8.7.15.  

For CA SDR tests, CA configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure. 

· Select one CA bandwidth combination among all supported CA configurations with bandwidth combination and MIMO layer on each CC that leads to largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as 
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· When there are multiple sets of {CA configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 4 layer CCs. 

For DC SDR tests, DC configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure. 

· Select one DC bandwidth combination among all supported DC configurations with bandwidth combination and MIMO layer on each CC that leads to largest equivalent aggregated bandwidth among all DC bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as 
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· When there are multiple sets of {DC configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 4 layer CCs. 

However this newly implemented rule creates several problems in the specification that need to be solved.

Observation 1:
The applicability rules for 2Rx TCs have been removed from the spec. It is unclear how those are supposed to be tested now, since the new requirements only apply to 4Rx CA configurations, although they also consider 2Rx bands.

Observation 2:

Up to now, the applicability statements of the different SDR tests have been consistent across all releases of the specification. So for RAN5 this typically means the creation of new release dependent TCs.
Observation 3:

Depending on the CA configurations supported by the UE, test coverage could potentially be lost when the highest “Equivalent aggregated bandwidth” is reached with less than the maximum number of supported CCs. Here it needs to be checked whether some necessary test coverage is lost.

Observation 4:

Up to now the tests points to be selected were defined by the number of CCs supported by the UE and the UE (DL) category. The information on the UE (DL) category is no longer required for the new applicability statements and requirements. It should be checked if all UEs can fulfil the requirements for their UE (DL) category with their applicable highest “Equivalent aggregated bandwidth”, since in the past for certain categories the number of CCs for a test needed to be reduced to match the limitations of certain UE (DL) categories (see blue highlight in table below).
Table 8.7.1.1_H.3.3-3: Test points for sustained data rate (FRC 256QAM)

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 11, 12
	DL Cat. 13
	DL Cat. 15
	
	
	
	

	
	
	DL Cat. 11, 12
	
	
	
	
	
	

	CA with 3CCs
	3x20
	8
	7
	8
	
	
	
	

	
	15+20+20
	9
	7
	9
	
	
	
	

	
	10+20+20
	10
	7
	10
	
	
	
	

	
	15+15+20
	11
	6
	11
	
	
	
	

	
	10+15+20
	12
	6
	12
	
	
	
	

	
	10+10+20
	13
	13
	13
	
	
	
	

	
	10+15+15
	14
	14
	14
	
	
	
	

	
	5+10+20
	15
	15
	15
	
	
	
	

	
	5+15+20
	15A
	15A
	15A
	
	
	
	


2.3
Possible solutions on how to adapt RAN5 specification

There are a couple of possible solutions on how to change the RAN5 specifications so that the newly defined requirements by RAN4 can be fulfilled. 
The TCs will need to be split for FDD, TDD or TDD FDD CA, however for different numbers of CCs, modulation and number of supported layers the following options can be considered.

Option 1: Keep the current structure for 2Rx TCs and create one new 4Rx TC.

This option does not really improve the specification or solve any issue in particular. The spec will get difficult to read for readers that are not 100% involved with RAN5. We would end up with something like the following:

· TC for 2CC 2Rx ( 2 times: one for 64QAM and one for 256QAM)

· TC for 3CC 2Rx ( 2 times: one for 64QAM and one for 256QAM)
· TC for 4CC 2Rx ( 2 times: one for 64QAM and one for 256QAM)
· TC for 5CC 2Rx ( 2 times: one for 64QAM and one for 256QAM)

· TC for 2CC 4Rx
· TC for 3CC 4Rx
· TC for 4CC 4Rx
· TC for 5CC 4Rx
Different TC structures for 2Rx and 4Rx should be avoided, since it makes no sense and will get confusing over time. To add to this, this solution would not really solve the issue that there are no more clear applicability rules for the 2Rx TCs.

Option 2: Merge all requirements (2Rx and 4Rx) for SDR into one big TC.

This could be a possible solution to the issue, however there are some potential drawbacks to this solution. Generally it should be avoided to create TCs that cover too many different aspects of a UE. While it would be easier to maintain from a specification point of view, this solution can create problems for (re-)validating the TC with GCF or PTCRB. Also from a test system point of view this can become an issue, since the test system would need to be able to support all numbers of CCs all the time, just because of this TC.

Option 3: Define one TC per number of CCs, independent of 4Rx, 2Rx, 256QAM, with a general rule how to select the test point across several TCs.

In our view, this is the preferred option to rework the SDR TCs in general. This solution would align the SDR TC structure with the structure in chapter 7, which would make it easier to read and understand the spec. Also since RAN4 has aligned the SNR and RMCs across the different CA combinations, the minimum requirement could be moved to a common section. This could look something like this:
· 8.7.1 Applicability Rule

· 8.7.2.1 FDD Minimum requirements

· 8.7.2.2 FDD 2CC TC

· 8.7.2.2 FDD 3CC TC

· …..

· 8.7.3.1 TDD Minimum requirements

· 8.7.3.2 TDD 2CC TC

· 8.7.3.2 TDD 3CC TC

· ….

The current issue with this solution is that the new applicability rule is only for 4Rx mobiles, however in an online discussion at the meeting in Athens it was mentioned that the rule could also be applied to all UEs. This was not done so far because of the possible impact on RAN5 specifications and validation of the currently existing TCs. If this was done by RAN4, this would solve Observation 1 and 2.
Proposal 1: Endorse to restructure the SDR TCs for CA according Option 3 above.
3. Conclusion
In this document we discussed the new applicability rules for SDR TCs in RAN4 specifications and the possible impacts on RAN5 specifications. In our view the Option 3 is the preferred solution for restructuring the SDR TCs. 
Proposal 1: Endorse to restructure the SDR TCs for CA according Option 3 above.
Observation 1 and 2 could be solved by adapting the RAN4 specification, so that the new equation is applicable to all UEs. However the potential impact of Observation 3 and 4 is currently unknown and would need to be investigated.

We encourage other companies to share their views on these issues.
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