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1.  Introduction

The conformance work item NR_eMIMO-UEContest has been approved in RAN#88e. According to the WID of core/perf part RP-200474, the scope of this WI includes changes on:

•
Enhancements on MU-MIMO support:

o
Specify overhead reduction, based on Type II CSI feedback, taking into account the tradeoff between performance and overhead 

o
Perform study and, if needed, specify extension of Type II CSI feedback to rank >2  

•
Enhancements on multi-TRP/panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:

o
Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission

o
Perform study and, if needed, specify enhancements on uplink control signalling and/or reference signal(s) for non-coherent joint transmission

o
Multi-TRP techniques for URLLC requirements are included in this WI

•
Enhancements on multi-beam operation, primarily targeting FR2 operation:

o
Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 

o
Specify beam failure recovery for SCell with DL/UL as well as DL-only, where PCell can be operating in FR1 as well as FR2 

o
Specify measurement and reporting of either L1-RSRQ or L1-SINR

•
Perform study and make conclusion in the first RAN1 meeting after start of the WI, and if needed, specify CSI-RS and DMRS (both downlink and uplink) enhancement for PAPR reduction for one or multiple layers (no change on RE mapping specified in Rel-15)

•
Specify enhancement to allow full power transmission in case of uplink transmission with multiple power amplifiers (assume no change on UE power class)

· Specify higher layer support of enhancements listed above [RAN2]
· Specify core requirements associated with the items specified by RAN1 [RAN4]
· Specify RRM requirements

· Identify impact on RF requirements for the reduced PAPR pi/2-BPSK DMRS for FR1 and, if needed, specify RF requirements 
· Identify impact on RF requirements for the uplink full power transmission and, if needed, specify RF requirements 
This documents is some initial consideration of organization of testing WI.
2.
Discussion
2.1
Type II CSI feedback enhancement
The Type II CSI feedback enhancement includes the enhanced codebook of Type II CSI feedback, and extension of Type II CSI feedback to rank >2. 

RAN4 is discussing on defining Demod test cases for enhanced codebook of Type II CSI feedback. So far the test case would be defined with rank <=2. The test cases would include the performance of PDSCH depending on enhanced CSI report. Therefore, this feature can be considered well covered by Demod testing.

Considering the optionality of supporting rank 3/4 for Type II CSI-RS, RAN4 conclude no performance requirements for rank 3/4 for type II CSI-RS. The extension of Type II CSI feedback to rank >2 is not covered in RF/Demod/RRM test case definition. Considering this is an importance improvement of network performance for higher rank UEs, one SIG test case under RRC measurement reporting section can be used to provide the verification for UE who is able to support the rank 3/4 type II CSI-RS. .
2.2
Multi-TPR/panel transmission
For multi-TRP/panel transmission, there are mainly 3 scenarios: Multi-DCI, Single-DCI and URLLC. RAN4 is discussing on Demod requirements for Multi-DCI and Single-DCI, but whether URLLC demod requirements will be defined is FFS in RAN4. Correspondingly, RAN5 can further discuss the SIG test for URLLC DL transmission.
For Multi-DCI only DL performance will be covered in RAN4 Demod requirements, so UL transmission can be considered to be covered in SIG testing. For Single-DCI, SIG testing is not needed since RAN4 defines relevant Demod requirements.
2.3
Beam management
For beam management, the procedure of L1-SINR reporting, Beam failure recovery, decision of default UL beam are defined. 

RAN4 is discussing on defining RRM requirements for L1-SINR reporting and BFR. For decision of default UL beam, if no RRM requirements are defined, SIG testing needs to be considered. But in order to verify UE is using correct UL beam, the test amber needs to include directional probe, which is not supported in current test amber designation. 
2.4
Low PAPR DMRS
RAN4 is still discussing on core requirements of Low PAPR DMRS for FR1, whether it needs to be tested as a SIG test can be FFS.

2.5
Full power transmission
RAN4 is discussing on RF requirements for Full power transmission, therefore no SIG test cases are needed.
3.
Conclusion
Based on above discussion, the testing plan for eMIMO could be summarized as below table:
	 
	 
	RF
	Demod
	RRM
	SIG

	MU-CSI
	Enhanced codebook of Type II CSI feedback
	-
	Y
	-
	 

	
	RANK 3~4 in type II codebook
	-
	N
	-
	Y

	Multi-TRP
	Multi-DCI DL transmission
	-
	Y
	-
	N

	
	Multi-DCI UL transmission
	-
	N
	-
	Y

	
	Single-DCI DL transmission
（DL only)
	-
	Y
	-
	N

	
	UR-LLC DL transmission
	-
	Under discussion in RAN4
	-
	FFS

	Beam management
	L1-SINR
	-
	 
	Y
	N

	
	BFR
	-
	 
	Y
	N

	
	Default Beam
	-
	 
	N
	FFS

	
	Cross carrier beam management
	-
	 
	N
	FFS

	Full power transmission
	Mode1
	Y
	 
	 
	N

	
	Mode2
	Y
	 
	 
	N

	
	Not configured
	Y
	 
	 
	N

	Low PAPR DMRS
	New DMRS type II sequence
	 Under discussion in RAN4
	N
	 
	FFS
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