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Discussion and Endorsement
1 Introduction

Test cases about SA UL-MIMO are already introduced in TS 38.521-1 [1] and corresponding WP. However there is no NSA UL-MIMO test case in RAN5 specification and WP. The purpose of this contribution is to describe current situation in both RAN4 and RAN5, and to raise necessity of updating RAN5 WP.

2 Discussion

UL-MIMO requirements and test cases can be summarized as below.

Table 2-1 Status of UL-MIMO requirements
	#
	Requirements
	Core requirements (TS 38.101-1/2/3)
	Test cases (TS 38.521-1/2/3)

	1
	[FR1] SA UL-MIMO (single UL)
	Defined (TS 38.101-1)
	Defined (TS 38.521-1)

	2
	[FR2] SA UL-MIMO (single UL)
	Defined (TS 38.101-2)
	Defined (TS 38.521-2, status 0%)

	3
	[FR1] NSA UL-MIMO (single UL)
	Not defined (TS 38.101-3)
	Not defined (TS 38.101-3)

	4
	[FR2] NSA UL-MIMO (single UL)
	Not defined (TS 38.101-3)
	Not defined (TS 38.101-3)

	5
	[FR1] SA UL-MIMO (UL CA)
	Not defined (TS 38.101-1)
	Not defined (TS 38.101-3)

	6
	[FR2] SA UL-MIMO (UL CA)
	Not defined (TS 38.101-2)
	Not defined (TS 38.101-3)

	7
	[FR1] NSA UL-MIMO (UL CA)
	Not defined (TS 38.101-3)
	Not defined (TS 38.101-3)

	8
	[FR2] NSA UL-MIMO (UL CA)
	Not defined (TS 38.101-3)
	Not defined (TS 38.101-3)


SA UL-MIMO (single UL) [#1, 2]

SA requirement with single UL is already defined in both RAN4 and RAN5 specifications. No updates are needed.

NSA UL-MIMO (single UL) [#3, 4]
Core requirement in TS 38.101-3 [2] refers to only single UL requirement (without suffix) and UL CA requirement (suffix A), and not UL-MIMO requirement (suffix D). In addition, NSA UL-MIMO requirement (single UL) is not captured in the latest WP of TS 38.521-3 [3]. In this situation, NSA only capable UEs supporting UL-MIMO will be never tested in terms of UL-MIMO requirements.
6.2B.1.4
Inter-band EN-DC including FR2

UE maximum output power requirement for E-UTRA single carrier and CA operation specified in subclauses 6.2.2 and 6.2.2A of [4] and for NR single carrier and CA operation specified in subclause 6.2.1 and 6.2A.1 of [3] apply.

6.2B.1.5
Inter-band EN-DC including both FR1 and FR2

UE maximum output power requirement for E-UTRA single carrier and CA operation specified in subclauses 6.2.2 and 6.2.2A of [4] and for NR single carrier and CA operation specified in subclause 6.2.1 of [2] and subclause 6.2.1 and 6.2A.1 of [3] apply.

RAN4 CR [4] to introduce UL-MIMO references (suffix D) into TS 38.101-3 is submitted during RAN4#92 (Aug-2019). The following sentence is excerpt from [4]. With approval of [4], RAN5 introduce UL-MIMO NSA test cases into the specification and corresponding WP.

6.2B.1.4
Inter-band EN-DC including FR2

UE maximum output power requirement for E-UTRA single carrier and CA operation specified in subclauses 6.2.2 and 6.2.2A of [4] and for NR single carrier and CA operation specified in subclause 6.2.1, 6.2A.1, and 6.2D.1 of [3] apply.

6.2B.1.5
Inter-band EN-DC including both FR1 and FR2

UE maximum output power requirement for E-UTRA single carrier and CA operation specified in subclauses 6.2.2 and 6.2.2A of [4] and for NR single carrier and CA operation specified in subclause 6.2.1 of [2] and subclause 6.2.1, 6.2A.1, and 6.2D.1 of [3] apply.

Observation 1
: There is no core requirement about NSA UL-MIMO (single UL) before RAN5#84.

Observation 2
: There is no test case about NSA UL-MIMO (single UL) and UL-MIMO requirement of NSA only capable UEs will be never tested.

SA/NSA UL-MIMO (UL CA) [#5, 6, 7, 8]
There are no core requirements in the latest core specifications (TS 38.101-1, 2 and 3). RAN4 will discuss this necessity in upcoming meetings and RAN5 needs to wait their conclusion.
Observation 3
: Necessity of requirement for “UL-MIMO with UL CA” is unclear and should be clarified.

Considering discussions above and observation 1, 2 and 3, following proposal can be provided.
Proposal 1
: To update TS 38.521-3 specification and WP to capture NSA UL-MIMO (single UL) test cases.

3 Proposal
Proposal 1
: To update TS 38.521-3 specification and WP to capture NSA UL-MIMO (single UL) test cases.
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