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1.
Introduction
In [5] we discussed the proposal for splitting RAN5 CA PDSCH Demodulation test cases per duplex mode and CA capability. It was also discussed to keep the 2Rx/4Rx requirements under single section. But making that change would require RAN4 to restructure the sections in 38.101-4 spec. In this contribution we discuss the Ran5 test case structure for the CA PDSCH Demodulation scenarios in light of the RAN4 decision in recently concluded RAN4 meeting.
2.
Discussion

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

Option1:

RAN5 proposal of splitting based on duplex mode keeping CA capability, number of NR CC, 2Rx/4Rx under single sub clause would cause misalignment with RAN4 clause 
· FDD CA 

· Covers any number of CC

· Covers all CA capability (intra-band contiguous, intra-band non contiguous, inter-band)
· Covers 2Rx only, 4Rx only, combination of 2Rx and 4Rx CC

· TDD CA 

· Same as FDD CA

· TDD FDD CA

· TDD FDD CA with TDD Pcell (2DL CA)

· TDD FDD CA with TDD Pcell (3DL CA)

· TDD FDD CA with FDD Pcell (2DL CA)

· TDD FDD CA with FDD Pcell (3DL CA)

Providing example of how RAN5 clause structure will look
<All RAN4 requirements for 2Rx, 4Rx goes under .0 section>
5.2A                   PDSCH Demodulation requirements for CA

5.2A.0                Minimum requirements

5.2A.0.1            1RX requirements (Void)

5.2A.0.2            2RX requirements 

5.2A.0.2.1         Minimum requirements (normal PDSCH)

5.2A.0.2.2         Minimum requirements for carrier aggregation with power imbalance

5.2A.0.3            4RX requirements 

5.2A.0.3.1         Minimum requirements (normal PDSCH)

5.2A.0.3.2         Minimum requirements for carrier aggregation with power imbalance

<Actual test case with clause numbering different from RAN4>
5.2A.1                PDSCH Demodulation requirements for CA

5.2A.1_1           PDSCH Demodulation requirements for CA (2CC)
5.2A.2                Carrier aggregation with power imbalance

5.2A.2_1           carrier aggregation with power imbalance (2CC)

5.2A.3                Void

Option2: 
Another option is to cross reference 4Rx requirements under 2Rx sub clause and similarly cross reference 2Rx requirements under 4Rx sub clause.

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)

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

5.2A.2.1_2    2Rx Normal PDSCH Demodulation Performance for CA (3 DL CA)
· Similar issue as 2DLCA

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    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    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
In option2, RAN4<>RAN5 clause mapping is retained. But requires cross referencing of requirements which is not desired. 
Also for UE supporting a combination of 2Rx on one CC and 4Rx on another, there will be redundant test cases. This redundancy can be avoided by having appropriate applicability conditions. 
In the above mentioned clause structure, if a UE has been tested for 5.2A.2.1_1, then skip TC 5.2A.3.1_1.
Option3:  
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 option3, 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.
Option4a: 

A variant of option 2 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
Option4b: 

Another variant of option2 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
Compared to option1 and option2, option3 looks to be a better compromise in terms of retaining majority of RAN4<>RAN5 clause mapping and eliminating test case duplication.
3.
Conclusions

Proposal1: Option 3 is preferred.
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