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1. Overall Description:

RAN5 has discussed on the necessity of verifying RF 2Rx requirements with 4Rx capable UE.
In TS 38.101-1 section 7.2, it’s specified that UE shall be verified against both 2Rx and 4Rx requirements on the supported 4Rx operating band. Considering this principle applies also to CA/DC configurations, it will leads to a magnificent amount of testing work doubled.
The principle of skipping 2Rx testing has been founded in several places:

1. In TS 38.101-4 Table 5.1.1.2-1, it’s specified that if UE supports both 2Rx and 4Rx, only 4Rx test cases need to be verified on supported 4Rx operating band.
Table 5.1.1.2-1: Requirements applicability

	Supported RX antenna ports
	Test type
	Test list

	UE supports only 2RX 
	PDSCH
	All tests in Clause 5.2.2

	
	PDCCH
	All tests in Clause 5.3.2

	
	PBCH
	All tests in Clause 5.4.2

	UE supports only 4RX or both 2RX and 4RX
	PDSCH
	All tests in Clause 5.2.3

	
	PDCCH
	All tests in Clause 5.3.3

	
	PBCH
	All tests in Clause 5.4.2 or 5.4.3 (Note)

	Note:
Requirements for PBCH with 4Rx is up to UE declaration


2. Looking back on the LTE history, in TS 36.101-1 section 7.2, it’s clear stated that 2Rx requirement can be skipped for Rx test cases except for REFSENS.
7.2
Diversity characteristics

The requirements in Section 7 assume that the receiver is equipped with two Rx port as a baseline. These requirements apply to all UE categories unless stated otherwise. Additional requirements apply for UE(s) equipped with four Rx ports. These additional requirements also apply for supported band combinations for which the UE can operate using up to four Rx ports while configured with carrier aggregation. With the exception of subclause 7.9 all requirements shall be verified by using both (all) antenna ports simultaneously.

NOTE:
for an operating band in which the UE can operate using up to four Rx ports, it suffices to verify for conformance the additional requirements applicable for four Rx ports [except for REFSENS].

Based on above observations, RAN5 has made the assumption that for Rx test cases other than REFSENS, it’s reasonable to skip 2Rx testing on any supported 4Rx band.
For REFSENS, companies have proposed to test against both 2Rx and 4Rx requirements on supported 4Rx band considering it’s an important Rx requirement. However testability issues have been identified when 2Rx requirements are tested withonly two Rx antennas connected:

a) The way how 4Rx UE falls back to 2Rx is not standardized, it’s unknown for TE or labs whether UE has fallen back to 2Rx, and on which 2 Rx antennas it is receiving.

b) For some cases UE will fall back to 2 uncertain antennas, and it even can’t set up RRC connection successfully with only 2Rx connected. Therefore all the 4Rx antennas have to be connected to TE simultaneously, which hurts the intention of verifying 2Rx requirements as 2Rx requirements is less critical than 4Rx requirements.
c) Some UE might never fall back to 2Rx receiving, and in this case 2Rx requirements is not relevant.
In order to facilitate RAN5’s discussion, it is requested that RAN4 would comment on:

1. Whether 2Rx REFSENS testing is necessary on 4Rx band with only two Rx antennas connected to the test equipment.

2. If 2Rx REFSENS testing with only two Rx antennas connected to the test equipment is necessary, please RAN4 provide guidelines on how to implement 2Rx test cases considering varies UE implementations.
2. Actions:

To RAN4 group.

ACTION: 
RAN5 kindly request RAN4 to:

1. Confirm whether 2Rx REFSENS testing is necessary on 4Rx band supported by UEs.
2. Provide guidelines on how to implement 2Rx test cases considering varies UE implementations if 2Rx REFSENS testing is considered necessary.
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