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1.
Introduction
In [5] and [6] we discussed various proposals for splitting RAN5 CA PDSCH Demodulation test cases CA capability. The group felt the need to look at actual CR implementation of the various proposals to decide on the final structure.
2.
Discussion

To recap, current RAN4 clause numbering for PDSCH CA test cases
5.2A                   PDSCH Demodulation requirements for CA

5.2A.1                1RX requirements (Void)

5.2A.2                2RX requirements 

5.2A.2.1            Minimum requirements (normal PDSCH)

5.2A.2.2            Minimum requirements for carrier aggregation with power imbalance

5.2A.3                4RX requirements 

5.2A.3.1            Minimum requirements (normal PDSCH)

5.2A.3.2            Minimum requirements for carrier aggregation with power imbalance

Following are the 3 shortlisted options.
Option1:  
5.2A                   PDSCH Demodulation requirements for CA

5.2A.1                1RX requirements (Void)

5.2A.2                2RX requirements 

5.2A.2.1            Minimum requirements (normal PDSCH)

5.2A.2.1_1    
2Rx Normal PDSCH Demodulation Performance for CA (2 DL CA) – 2Rx on all CC
5.2A.2.1_2    
2Rx Normal PDSCH Demodulation Performance for CA (3 DL CA) – 2Rx on all CC
5.2A.2.2            Minimum requirements for carrier aggregation with power imbalance

5.2A.2.2_1    
2Rx PDSCH Demodulation Performance for CA with power imbalance (2 DL CA) 

– 2Rx on all CC

5.2A.2.2_2    
2Rx PDSCH Demodulation Performance for CA with power imbalance (3 DL CA)

 – 2Rx on all CC
5.2A.3                4RX requirements 

5.2A.3.1            Minimum requirements (normal PDSCH)

5.2A.3.1_1    
4Rx Normal PDSCH Demodulation Performance for CA (2 DL CA) – 4Rx on all CC
5.2A.3.1_2 
4Rx Normal PDSCH Demodulation Performance for CA (3 DL CA) – 4Rx on all CC
5.2A.3.2            Minimum requirements for carrier aggregation with power imbalance

5.2A.3.2_1    
4Rx PDSCH Demodulation Performance for CA with power imbalance (2 DL CA) 

– 4Rx on all CC

5.2A.3.2_2 
4Rx PDSCH Demodulation Performance for CA with power imbalance (3 DL CA)

 – 4Rx on all CC
5.2A.4                2Rx-4Rx requirements < new section with no corresponding RAN4 clause>
5.2A.4_1.1        Minimum requirements (normal PDSCH) 

( Reference to RAN4 2Rx and 4Rx req table
5.2A.4_1.1_1    2Rx-4Rx Normal PDSCH Demodulation Performance for CA (2 DL CA) 
– 2Rx on one CC and 4Rx on other CC
5.2A.4_1.1_2 
2Rx-4Rx Normal PDSCH Demodulation Performance for CA (3 DL CA) 
-- Any combination of 2Rx and 4Rx on different CC
5.2A.4_1.2        Minimum requirements for carrier aggregation with power imbalance

( Reference to RAN4 2Rx and 4Rx req table

5.2A.4_1.2_1    2Rx-4Rx PDSCH Demodulation Performance for CA with power imbalance (2 DL CA) 

( 2Rx on one CC and 4Rx on other CC

5.2A.3.2_2 
2Rx-4Rx PDSCH Demodulation Performance for CA with power imbalance (3 DL CA)

( Any combination of 2Rx and 4Rx on different CC
With option1, RAN5 can atleast maintain 1:1 mapping with RAN4 requirements for 2Rx only and 4Rx only CA cases. But it requires creating a new section with no corresponding RAN4 clause to include test requirements for CA scenario where UE supports a combination of 2Rx and 4Rx on different CC.

Option2a: 

A variant of option 1 where the 2Rx test case subsection is just a placeholder for having the 2Rx minimum requirements. Actual test case with initial conditions, test procedure, test requirements etc are defined as part of the 4Rx sub-section

Providing example of how RAN5 clause structure will look.

5.2A                   PDSCH Demodulation requirements for CA

5.2A.1                1RX requirements (Void)

5.2A.2                2RX requirements 

5.2A.2.1            Minimum requirements (normal PDSCH)



< Just add 2Rx miniumum requirements>

5.2A.2.1_1    2Rx Normal PDSCH Demodulation Performance for CA (2 DL CA)

· Cross reference 4Rx requirements under 2Rx clause since UE can support 2Rx on one CC and 4Rx on another

5.2A.2.2            Minimum requirements for carrier aggregation with power imbalance

5.2A.3                4RX requirements 

5.2A.3.1            Minimum requirements (normal PDSCH)

5.2A.3.1_1    2Rx-4Rx Normal PDSCH Demodulation Performance for CA (2 DL CA)

· Cross reference 2Rx requirements under 4Rx clause since UE can support 4Rx on one CC and 2Rx on another

5.2A.3.1_2   2Rx-4Rx Normal PDSCH Demodulation Performance for CA (3 DL CA)

· Similar issue as 3DLCA
5.2A.3.2            Minimum requirements for carrier aggregation with power imbalance
Option2b: 

Another variant of option1 is where 2Rx sub-section covers UE supporting 2Rx on all CC.

The 4Rx sub-section covers UE supporting 4Rx only on all CC and also a mix of 2Rx and 4Rx on different CC.

Providing example of how RAN5 clause structure will look.

5.2A                   PDSCH Demodulation requirements for CA

5.2A.1                1RX requirements (Void)

5.2A.2                2RX requirements 

5.2A.2.1            Minimum requirements (normal PDSCH)

5.2A.2.1_1        2Rx Normal PDSCH Demodulation Performance for CA (2 DL CA) – 2Rx on all CC

5.2A.2.1_2        2Rx Normal PDSCH Demodulation Performance for CA (3 DL CA) – 2Rx on all CC

5.2A.2.2            Minimum requirements for carrier aggregation with power imbalance

5.2A.3                4RX requirements 

5.2A.3.1            Minimum requirements (normal PDSCH)

5.2A.3.1_1       2Rx/4Rx Normal PDSCH Demodulation Performance for CA (2 DL CA)

5.2A.3.1_2       2Rx/4Rx Normal PDSCH Demodulation Performance for CA (3 DL CA)

5.2A.3.2            Minimum requirements for carrier aggregation with power imbalance

There is no clear preference among companies on the various options mentioned in this paper. Option1 requires a numbering scheme that will ensure it doesn’t conflict with future RAN4 clause numbering. 

Since each of these options have some disadvantage in terms of moving away from 1:1 RAN4<>RAN5 clause mapping and given it has led to lot of headaches in the past for spec maintenance, draft text proposals are provided in this meeting to finalize which option works better.
Companies are requested to provide their preference based on the draft text proposals.
Pros and cons for the 3 options are summarized below

	Option#
	Pros
	Cons

	Option1: Split test cases into 2Rx only, 4Rx only, 2Rx-4Rx combination
	Clean split with no cross referencing of minimum requirements.

2Rx only and 4Rx only clause have a 1:1 RAN4<>RAN5 clause mapping which was the main intention for starting this discussion in RAN5
	Requires adding a new sub-clause for 2Rx-4Rx combination. 

RAN4 clause numbering can conflict with Ran5 clause numbering.

The proposed clause numbering is such that RAN4 won’t be using that clause number as it is not as per the naming convention Ran4 defines test cases. So that should mitigate one of the concern.

	Option2a: Add placeholder clause for 2Rx min requirements and add all combinations (2Rx only, 4Rx only , 2Rx-4Rx only) in a single section
	Avoid specifying a pure 2Rx test that might seldom be used since assumption is most UEs will have 4Rx in some bands.

With just one test the applicability will be simpler
	Cross referencing 2Rx min requirement

From certification lab point of view since all branches refer to one TC, it will be challenging

	Option2b: 2Rx clause for 2Rx only test scenario.

Use the 4Rx clause for both 4Rx only and 2Rx-4Rx test scenario
	2Rx test case aligns with Ran4 clause.
	Similar as option2a


Company preference wise option1 seems to be preferred slightly above option2a.

Proposal1: Endorse option1
3.
Conclusions

Proposal1:  Endorse option1
4.

References
[1]
38.101-4 spec v16.2.0
[2]
38.521-4 spec v16.5.0
[3]
R4-2015656, Introduction of performance requirements for NR FR1 PDSCH CA with 4Rx


[4]
R4-2014729, Introduction of NR PDSCH FR1 CA 2Rx performance requirements


[5]
R5-205917, Discussion paper on test case structure for CA PDSCH Demodulation test cases

[6]
R5-211942, Test case structure updates for CA PDSCH Demodulation test cases

