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Introduction

The WF [1] in RAN4 #108 on CA test procedures includes the following options.
Issue 1-4-3: CA test procedure 
· Proposals
· Option 1: Review and endorse the CA test procedure in Appendix of R4-2311056. 
· Option 2: Test procedure similar to EN-DC TRP/TRS test can be adopted for FR1 2-band CA as starting point. 
· [bookmark: _Hlk143884774]Option 3: Discuss the rationale for CA TRP/TRS test under different scenario

This contribution is based on R4-2311056 with CA TRP/TRS test rationale added to address option 3.
In fact, the rationale for CA TRP/TRS test is given in WID [2] and is copied below. 
The baseline test method (anechoic-chamber based system) of FR1 TRP TRS was introduced in Rel-17 for FR1 TRP TRS. However, the specified test method is only applicable to UE with NR 1Tx capability, the advanced UE features with more Tx chains such as TxD, UL MIMO, and CA are not testable. Enhancement of test methodologies to support the verification of above features is required to ensure the radiated performance of the devices.
[bookmark: _Hlk126747574]Besides, there are more and more CA combinations requested by operators in every RAN4 meeting and operators are interested in TRP/TRS performances under CA configurations.
It is recognised that CA TRP/TRS test is second priority in this work item. However, as a minimum, we should develop and agree on CA TRP/TRS test procedure within the timeframe of this work item.
The test procedures are limited to 2CC in this contribution. Once the proposed test procedure is approved, 3 to 6 CC test cases can be included by following the same approach.
CA test procedure
The editor’s note in clause 6.2A.1.1 in TS 38.521-1 [5] states the following.
No test points are defined for intra-band contiguous UL CA and intra-band non-contiguous UL CA since there is no configuration satisfying MPR=0dB requirements in RAN4. Testing with lowest value of MPR will be covered in 6.2A.2.
Namely non-zero MPR or power reduction would be applied to some RBs. However, such reduction would reflect the field conditions.
Proposal 1: use CA configurations in TS 38.521-1 regardless of MPR=0 or not as non-zero MPR reflects field conditions. 
CA configurations in TS 38.521-1 also include dual Tx, possibly with two power amplifiers. The antennas under dual Tx in CA transmit at different frequencies, e.g. in inter-band CA, one antenna covers one band while the other antenna radiates in another band. In other words, the two antennas are independent and do not interfere with each other.
Proposal 2: include dual Tx configurations in CA tests
There are many NR CA combinations. At the initial stage, it is prudent to limit the scope of CA tests to two UL and two DL CA combinations.
Proposal 3: limit the scope of CA tests to two UL and two DL CA combinations.
Appendix in this contribution provides a draft test procedure for CA TRP and TRS in TR 38.870.
Proposal 4: Review and endorse the CA test procedure in Appendix of R4-2315158.
Conclusions
This contribution makes the following proposals and observations.
Proposal 1: use CA configurations in TS 38.521-1 regardless of MPR=0 or not as non-zero MPR reflects field conditions. 
Proposal 2: include dual Tx configurations in CA tests
Proposal 3: limit the scope of CA tests to two UL and two DL CA combinations.
Proposal 4: Review and endorse the CA test procedure in Appendix of R4-2315158.
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Appendix: Text proposal on CA test procedure in TR 38.870
[bookmark: _Toc97741377][bookmark: _Toc106114458][bookmark: _Toc114134418]7.4 TRP test procedure
[bookmark: _Toc97741379][bookmark: _Toc106114460][bookmark: _Toc136355457][bookmark: _Toc114134420]7.4.4		TRP test procedure for NR CA configuration
7.4.4.1	UE configurations
For UE radiated conformance testing P-MPRc shall be 0 dB.
FR1 TRP and TRS radiated conformance testing shall be performed with the UE consistently operating at maximum power level, e.g., Time-Averaged Algorithm (TAA) and other power back-off functions should be disabled. The above functions OFF should be based on manufacturer declaration, if declared, then the manufacturer is required to provide a mechanism for the test lab to enable/disable the function.
The NR SS should send continuous uplink power control “up” commands to the DUT to ensure the DUT’s transmitter is at maximum output power during the CA TRP and TRS test.
For devices containing multiple Tx antennas, the Tx Antenna Switching (TAS), the guidelines specified in Clause 7.4.2 of TR 38.870 shall be used. However, devices supporting dual Tx in CA mode, without TAS, it can be tested as normal, namely no special handling of the Tx antennas is needed.
For CA, the SS and DUT shall be configured per TS 38.521-1 [5], Section 6.2A.1 (UE Maximum Output Power for CA) using the default settings specified in TS 38.521-1 [7] and TS 38.508-1 [5] as applicable. The measurement should be carried out based on the detailed test parameters for each band, as defined in Table 4.3.3-1 in TR 38.870.
The channel ranges for Intra-band and inter-band CA combinations with two Component Carriers (CC) are given in Table 7.4.4.1 with Low, Mid and High ranges as defined in Table 4.3.3-1. Only inter-band CA combinations are tested for Supplementary Uplink (SUL).
Table 7.4.4.1 Assignment of component carriers in CA TRP tests
	CA combination to test
	CC1 / CC2
	CC1 / CC2
	CC1 / CC2

	Intra-band
	Low / Mid
	Low / High
	NA

	Inter-band
	Low / Low
	Mid / Mid
	High / High



7.4.4.2	Test procedure
For UE configured with CA, the measurement procedure includes the following steps:
1)  Place the DUT inside the QZ following the positioning guideline defined in Clause 6.
2)  Connect the SS with the DUT through the link antenna following steps 1 and 2 in section 6.2A.1.1.4.2 of TS 38.521-1 [5] and ensure the DUT transmits with its maximum power.
3)  Measure the power for each UL CC at each measurement point, and calculate EIRP(θ,ϕ) by adding the composite loss of the entire transmission path separately per CC.
The TRP value per CC is calculated using the TRP integration approaches outlined in Clause 5.1.1.

7.5 TRS test procedure
[bookmark: _Toc136355468][bookmark: _Toc97741380][bookmark: _Toc106114461][bookmark: _Toc114134421]7.5.4		TRS test procedure for NR CA configuration
7.5.4.1	UE configurations
The CA SS and DUT shall be configured per section 7.3A.1 (Reference sensitivity power level for 2DL CA without exception) of TS 38.521-1 [5], using the defaults specified in TS 38.521-1 [5] and TS 38.508-1 [7], as applicable. The measurement should be carried out based on the detailed test parameters for each band, as defined in Table 4.3.3-2  
The channel ranges for Intra-band and inter-band CA combinations with two Component Carriers (CC) are given in Table 7.5.4.1 with Low, Mid and High ranges as defined in Table 4.3.3-2. Only inter-band CA combinations are tested for Supplementary Downlink (SDL).
Table 7.5.4.1 Assignment of component carriers in CA TRP tests
	CA combination to test
	CC1 / CC2
	CC1 / CC2
	CC1 / CC2

	Intra-band
	Low / Mid
	Low / High
	NA

	Inter-band
	Low / Low
	Mid / Mid
	High / High



7.5.4.2	Test procedure
For UE configured with CA mode, the measurement procedure includes the following steps:
1)  Place the DUT inside the QZ following the positioning guideline defined in Clause 6.
2)  Connect the SS with the DUT through the link antenna following steps 1 and 2 in section 7.3A.1.4.2 of TS 38.521-1 [5] and ensure the DUT transmits with its maximum power.
3)  Follow steps 1 through 4 in section 7.3A.1.4.2 of TS 38.521-1 [5], with the following exception: determine each EIS per CC, i.e., by adjusting the downlink signal level until the minimum power level at which the throughput exceeds or equal to 95% of the maximum throughput of the specified RMC, at each sampling point. The downlink power step size shall be no more than 0.5 dB when the RF power level is near the NR sensitivity level.
The TRS value per CC is calculated using the equation outlined in Clause 5.2.2.
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