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1 Introduction

It has recently been discovered that UL CA transmitter testing is affected by a 3GPP RAN1 rule that UE may prioritize PCell when being power limited. This means that the usual method of test for UL CA to ramp up UE power with TPC until the UE transmit with full power on all CC does not work as intended.

An LS was sent to RAN4 about the issue and the response was received in R5-210020 [1] at RAN5-90-e.

[image: image1.emf]In particular,  RAN4 has been made aware of a problem in conformance testing that  Rel - 15 FR2 UE s   stop  transmitting UL signals of NR SCC when it is set to  transmit   UL signals   at   maximum power   (by R4 - 2009656,  “ NR SCC UL power drop behaviour with   EN - DC UE in FR2 ”, Anritsu Corp).  The se  UE s   stopped transmitting UL  signals of NR SCC   also   during   intra - band contiguous CA operation.   To this end, RAN4 has  discussed the  following two options for verification of the CA test cases:   1.   Option 1: Equal PSD betwe en CCs.   2.   Option 2: Measure the UE as is even SCC output may be scaled down under CA mode.       RAN4 considers that e qual PSD is a preferred test condition   to   ver ify the UL CA  requirements .  However,  considering the  actual UE behaviour in the field , which is  subject to the   prioritization rules in 38.213 ,  RAN4  recogni z es that testing details (config ur e s/procedures) are ultimately up to RAN5 .       RAN4 recognizes that the prioritization rules in 38.213 also applies to  the corresponding  FR1 CA scenarios,  and that testing details (configs/procedures) are ultimately up to RAN5.  


Options for how to perform testing were listed in R5-211941[2] (final of R5-211227):
Option 1: No change in RAN 5: Continue testing field condition only with PCC prioritization enabled => no power being allocated to SCC. Thus, all FR1 and FR2 UL CA test cases that require configuring maximum power for all CCs (worst case) do not get tested as intended. 

Option 2: Non test mode based: Implement equal PSD test point for all FR1 and FR2 UL CA test cases that require configuring maximum power for all CCs. One such method can be based on TE <-> UE closed loop feedback on PCC & SCC power levels and multiple iterative adjustments to achieve PCC/SCC balanced power. Such a method is unsuitable due to complexities introduced in test procedure of UL CA FR1 & FR2 tests.   

Option 3: Test mode based: Implement equal PSD test point for all FR1 and FR2 UL CA test cases that require configuring maximum power for all CCs. An alternative to method in option 2, can be based on a new dedicated test mode signaling that can be used in the test procedure of UL CA FR1 & FR2 tests to allow disabling of PCC prioritization in a test mode. This provides a stable and clean test environment.      

The RAN5 agreement was summarised in the endorsed proposal to:

 Proposal 1: RAN 5 to bring discussion papers proposing various ideas for FR2 (based on option 2 or option 3) to implement PCC/SCC (equal PSD preferred and recognizing prioritization rules in 38.213) for applicable UL CA FR2 test cases to agree on a method in May 2021 Ran 5#91 e-meet. Unequal PSD is not precluded from evaluation.
The agreed proposal was also put in an action point AP#90e.23.

	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#90e.23
	RF
	Propose FR2 test procedure update to ensure UE transmit at FR2 UL CA status for UL CA FR2 test cases
	Qualcomm, Oppo, VzW, E///, Anritsu, Apple, Huawei, R&S
	R5-211227
	RAN5#91e
	Open


This paper addresses the action point with a proposal on how to perform FR2 UL CA testing.

2 Discussion

The goal with UE conformance testing is both to ensure that UEs are fulfilling core requirements, and that the UEs perform well in real networks/in the field. It is therefore very important for RAN5 to ensure that the testing is performed in a way that is as close as possible to real network operation. Any testing that does not translate well to any real network performance is of lesser value. If RAN5 decides to go for option 3 from R5-211941[2] to add a new test mode for bypassing RAN1 prioritization rules, the test result cannot be used to predict the UE performance in the field. 
Even if RAN4 have answered the LS saying it is up to RAN5 to decide, RAN4 are still discussing the issue since it is a real problem in the field and not just a test problem, see [3] and [4]. It is possible that RAN4 will come up with new requirements that will solve the problem in real networks. If this happens, it would be very unfortunate if RAN5 have selected to test using a test mode implementation mandated in the UE. It would be of more value for a UE to implement a solution that can be controlled by gNB and therefore beneficial in the field than one that will only be used in conformance testing. 

Observation 1: If RAN5 solves the test issue with a new test mode function in the UE, it will still take a long time until this mandatory function is implemented in the UEs. It might not be until Rel-17 UEs this can be ensured.  

Observation 2: Even if RAN4 may not solve the Scell dropping problem until Rel-17, this will not necessarily delay testing compared to test mode implementation in the UE

Observation 3: If it comes to the choice of implementing a change in the UE that is of benefit in real networks, or implementing a change only useful in conformance test, the former is preferred. 

Observation 4: Many FR2 UL CA Tx test cases currently suffer from severe testability issues anyway (e.g. MPR, ACLR, OBW), meaning the test cases will not add much value due to large relaxations.

Proposal 1: RAN5 to test FR2 UL CA tx test cases as current test procedure but assuming Scell will be dropped. This will enable at least some test coverage for UL CA until the real network problem is addressed in RAN4 and it has the additional benefit from testability point of view that only PCell is transmitting (lower BW meaning less testability problems)
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