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1 Introduction

Many TX test requirement for intra-band CA  in TS 38.521-1 spec are marked as FFS or incomplete while some intra-bands CA are listed as Rel 15 NR CA (under 5.2A.1 of TS 38.101-1) but there is no minimum requirement are not available for some TCs.  
In recent RAN4 meetings, minimum requirement for intra-band CA are updated in TS 38.101-1 as part of Rel 16 requirement. The minimum requirement is divided into intra-band contiguous and non-contiguous CA. 

It apparently TS 38.101-1 re-uses some of the void sections previous reserved for intra-band CA.
The purpose of this contribution is to review current requirement and propose 1) general consideration of adding intra-band CA testing, and 2) the clause structure to follow in TS 38.521-1
2 Discussion
2.1
Intra-band CA testing 
For comparison, LTE intra-band CA testing is divided by intra-band and inter-band. Example for Max Tx power for CA is shown below:
[image: image1.png]4 62.2A UE Maximum Output Power for CA
62270 Minimum conformance requirements
I 62241 UE Maximum Output Power for CA (intra-band contiguous DL CA and UL CA)
I 6:22A1.3 UE Maximum Output Power for CA and HPUE (intra-band contiguous DL CA and UL CA)
I 62242 UE Maximum Output Power for CA (inter-band DL CA and UL CA)
62273 UE Maximum Output Power for CA (intra-band non-contiguous DL CA and UL CA)
I 62244 UE Maximurm Output Power for CA BUL CA)
622A4.1 Void
622A42Void
b 62.2A.5 UE Mayimum Output Power for CA (4UL CA)




Clearly, both inter-band and intra-band CA with ULCA scenarios are subject to test. Testing for CA with single UL carrier component is not required. 
Follow similar approach for NR CA, for NR intra-band DL CA with single uplink component carrier configured, the assumption is that single UL transmission test requirement applies.  This applies to all types of NR UE release 15 and forward that supports 2DL and single UL.  No additional test is needed.  This is also reflected in TS 38.101-1 specification. 
For NR intra-band DL CA with 2 UL_CA, test requirement from 38.101-1 Rel 16 applies.  This applies to all types of NR UE release 16 and forward that supports 2DL and single 2UL.  The minimum requirement further divided into contiguous and non-contiguous intra-band CA with different requirement.  It makes sense that RAN5 should follow a similar approach when define conformance testing for intra-band CA. 
Proposal 1: No testing is required for intra-band CA with single uplink carrier. The assumption is that single uplink transmission test requirement applies.
Proposal 2: Intra-band CA with 2ULCA testing shall be defined separately for contiguous and non-contiguous UL-CA. 

2.2
Intra-band CA clause structure
Currently, RAN4 spec TS 38.101-1 has following section structures through the whole document:
[image: image2.png]6.2A.1 UE maximum output power for CA
62A1.1 UE maximum output power for Intra-band contiguous CA
62012 Void
62A1.3 UE maximum output power for Inter-band CA
62014 Void
62015 Void
6242 UE maximum output power reduction for CA
62421 UE maximum output power reduction for Intra-band contiguous CA
62022 Void
6223 UE maximum output power reduction for Inter-band CA
62A24Void
6243 UE additional maximum output power reduction for CA
62A31.1 Void
620312 Void
6.2A3.1.3 UE additional maximum output power reduction for Inter-band CA
6244 Configured output power for CA
62A.4.1 Configured transmitted power level
62A.4.1.1 Configured transmitted power for Intra-band contiguous CA
620412 Void
624413 Configured transmitted power fo Inter-band CA
62A.4.1.4 Configured transmitted power or Intra-band contiguous CA




Assuming the intra-band non-contiguous CA will eventually take up the void clause numbers.
In the current TS 38.521-1 spec, most of the section structure follows similar as below
[image: image3.png]4 62A.1 UE maximum output power for CA
b 62A1.0 Minimurm conformance requirements
b 62A1.1 UE marimum output power for CA (2UL CA)
4 6272 UE maiimum output power reduction for CA
b 62A20 Minimurm conformance requirements
b 62721 Maximum Power Reduction (MPR) for CA (2 UL CA)
4 6:2A.3 UE additional maximum output power reduction for CA
b 62A3.0 Minimurm conformance requirements
6.2A.3.1 UE additional maximum output power reduction for CA (2 UL CA)
4 624 Configured output power for CA
b 62A40 Minimurm conformance requirements
b 62A4.1 Configured transmmitted power for CA (2 UL CA)




For most test cases, 6.xA.0 contains the minimum requirement, and 6.xA.1 covers inter-band CA test description.  The issue is that there is no void sections reserved for intra-band CA as TS 38.101-1 does.
Considering some of CA test cases are already marked as 100% complete and some TE vendor might already start implementing them.  Minimum disruption shall be considered.

There are two options that we can adopt for 38.521-1 going forward:

Option 1.  Follow current section structure and add incremental sections for intra-band CA and sections cover more than 3 CCs as shown in below example:

6.2A.1
UE maximum output power for CA



6.2A.1.0  Minimum conformance requirements



6.2A.1.1
 UE maximum output power for Inter-band CA (2UL CA)



6.2A.1.2
 UE maximum output power for Intra-band contiguous CA (2UL CA)

6.2A.1.3
 UE maximum output power for Intra-band non-contiguous CA (2UL CA)

6.2A.1.2
 UE maximum output power for CA (>3CC)

Option 2  Follow similar  section structure as currently used in RAN4 spec as shown in below example:


6.2A.1
UE maximum output power for CA



6.2A.1.0  Minimum conformance requirements



6.2A.1.2
 UE maximum output power for Intra-band contiguous CA (2UL CA)

6.2A.1.3
 UE maximum output power for Intra-band non-contiguous CA (2UL CA)



6.2A.1.1
 UE maximum output power for Inter-band CA (2UL CA)



6.2A.1.2
 UE maximum output power for CA (>3CC)

Overall, Option 1 introduces less changes to TS 38.521-1 as compare to option 2. 
Proposal 3: Propose that Option 1 listed above shall be followed when updating NR CA test cases.

3 Summary
Proposal 1: No testing is required for intra-band CA with single uplink carrier. The assumption is that single uplink transmission test requirement applies.

Proposal 2: Intra-band CA with 2ULCA testing shall be defined separately for contiguous and non-contiguous UL-CA. 

Proposal 3: Propose that Option 1 listed above shall be followed when updating NR CA test cases
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