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1.
Introduction

This document summarizes the discussion related to the need of loopback for RF/RRM testing. RAN5 RF group has an action point (AP 43.29) to make a decision on the test methodology to adopt and this document highlights the important points to facilitate the discussion/decision. 
2.
Loopback vs. MAC padding

Side by side comparison is summarized in the table below:

	
	
	Loopback
	MAC padding
	Comment

	1
	Test time
	Additional message”CLOSE UE TEST LOOP” needs to be sent by SS to UE.
	N/A
	Additional test time is to be considered as SS will need to transmit to the UE and additional message (”CLOSE UE TEST LOOP”). 

The time to send these messages is probably very small in a test case, but it needs to be considered as it’s indeed additional test time.



	2
	Early conformance testing
	N/A
	Yes
	Potentially early testing can be achieved on UE that does not have implemented the loopback functionality yet. 
However, UEs will still need to have implemented the “UE test mode” functionality (state 3A).
Early validation is very beneficial; on the other hand, conformance testing specification should be written considering both early validation and also long term validation aspects (best overall test approach).



	3
	UE scrambling requirements for TX quality tests 
	Ok
	Ok
	PHY scrambler will make sure the data has an irregular pattern over one radio frame.



	4
	UE uplink data
	UE will transmit data that arrives from a layer above MAC and the SS has control of the actual data payload
	With MAC padding approach we are relying on the padding mechanism to generate the uplink data (most likely all zeros) and we don’t have control of the actual data payload
	Being able to control the uplink data payload could be beneficial in R&D testing (verify the entire downlink/uplink coding chains, BER,…) or R&D testing of some of the feature list functionality of RAN1 requirements.



	5
	RLC Unacknowledged Mode
	Problem
	Problem
	Beside the approach chosen the RLC UM problem exists.



	6
	Independently scheduling UL and DL 
	Ok
	Ok
	Regardless of the approach the UL and DL can (and need) to be scheduled independently via DCI formats



	7
	Performance test
	No problem
	Need to Investigate
	There is a potential problem in some of the performance tests (PHICH detection) with the MAC padding approach as it’s not clear if the NDI will be set accordingly.         
   

	8
	High data rate in loop back
	Ok
	Ok
	DL and UL data rates can be asymmetrical.
Additional MIPS consumed by UE in the PDCP layer and test functions for loopback.



	9
	UE load and MIPs
	More 
	Less
	Extra MIPs are required by the UE in the loopback approach than MAC padding. MAC padding is a corner functionality of MAC layer. 

It’s up for discussion whether we want to test the UE at a higher or lower load. 
Ideally we would make measurements while the UE is FTPing data but it’s not possible/practical as too complex.


	10
	RX tests
	Ok
	Need to confirm
	RX test uses both DL and UL RMC. The ACK/NACK is to be transmitted on the PUSCH. ACK/NACK must be encoded with the MAC padding.


	11
	Test Simplification
	N/A
	Yes
	Potential simplification can be achieved with MAC padding as we can avoid UE sending ACK/NACKs



	12
	SS Implementation
	No problem
	No problem
	Both approaches are implementable from a test system point of view



	13
	UE Implementation
	No problem
	No problem
	Both approaches need to be implemented by UE.

MAC padding is a core requirement, while loopback is a mandatory test feature required for SIG tests.



	14
	RRM test cases
	Current N/A
	Current N/A
	Currently RRM test cases are defined to be in state 3A; therefore, without any data traffic in uplink or downlink (loopback nor MAC padding)









