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1 Introduction

In the latest NSA conformance specification TS 38.521-3, there is almost no test case for FR2 NSA with more than one UL CC (e.g. DC_1A_257F). The purpose of this contribution is to decide WF and to list up remaining issues about these NSA combinations in order to satisfy market demand.
2 Discussion

2.1 Proposed time plan / Scope of this contribution
5G NR service is launched around the world in this year 2019. However FR2 test cases especially about EN-DC with more than one FR2 UL CC are not completed (kicked-off) yet, and this situation doesn’t satisfy market demand. In order not to delay 5G development including certification or validation, acceleration of RAN5 work is highly required.
Considering observations above, following time plan to complete EN-DC FR2 can be proposed.

	Meeting
	Date
	Milestone

	RAN5#NR5
	Apr-2019
	To conclude WF and list up remaining issues

	RAN5#83
	May-2019
	Beginning of CR implementation. Some remaining issues (e.g. MU) may be still discussed.

	RAN5#84
	Aug-2019
	To complete whole TCs.


In addition, scope of this contribution can be summarized as below.
	Item
	Scope

	Frequency range
	FR2 (Both FR2a and FR2b)

	Scenario
	SA, NSA (NSA tests need to refer SA tests.)

	EN-DC combinations
	All combinations defined in TS 38.101-3.
- DC_X_nY (X is LTE band, Y is FR2 band, No FR1 band)
- Intra band contiguous for FR2 band.
- e.g. DC_1A_n257F, DC_3A-42C_n257E

	Number of LTE CC
	1 to 6

	Number of FR2 UL CC
	1 to 4

	ChBW of FR2
	100 MHz

- Max aggregated ChBW is 400MHz which is same as non-CA.

	Test cases
	Following 8 test cases which are Priority 1 and 2 are selected.

1) UE maximum output power (EIRP, TRP)

2) Transmit OFF power

3) Frequency error

4) Occupied bandwidth

5) Spectrum emission mask

6) Adjacent channel leakage ratio

7) General Spurious

8) Rx Spurious


2.2 Remaining issues
2.2.1 SA spec (TS 38.521-2)
Since most NSA requirements in TS 38.101-3 refer corresponding requirements of LTE spec (TS 36.101) and FR2 SA spec (TS 38.521-2), completion of SA spec is first required in order to complete NSA spec. Remaining issues for SA specification can be summarized as below. Yellow highlighted parts need more discussions.
Table 2.2.1-1 Remaining issues for SA spec

	#
	Remaining issues
	Status / Assumptions
	AI for RAN5#83

	01
	Core requirements in TS 38.101-2
	All 8 TCs are already completed according to TS 38.101-2 (draft_v15.5.0) 
	None

	02
	Structure of TCs (considering number of CC)
	Following structure can be provided.
6.XA TC title for CA

- 6.XA.0 Minimum conformance requirements

- 6.XA.1 TC title for CA (2UL CA)

- 6.XA.1.1 Test purpose

- 6.XA.1.2 Test applicability

- 6.XA.1.3 Minimum conformance requirements (refer to 6.XA.0)

- 6.XA.1.4 Test description
- 6.XA.1.5 Test requirement
- 6.XA.2 TC title for CA (3UL CA)

…

- 6.XA.3 TC title for CA (4UL CA)

…
	CR implementation

	03
	Test purpose
	Same as that of single TCs
	CR implementation

	04
	Test applicability
	Following sentence can be provided.
- This test case applies to all types of NR UE release 15 and forward that support intra-band contiguous XUL (XDL) CA.
	CR implementation

	05
	Initial condition (Test point analysis)
	Tp analysis is required as with single TCs.
	Tp analysis

	06
	Initial condition (Test procedure)
	1) Is there any difference from that of single TCs?
2) Connection diagram
	CR implementation

	07
	Initial condition (Message contents)
	Can same message contents as single TCs be used for UL CA cases?
	

	08
	Test requirement
	1) Can same MU value as single TCs (with assumption of BW 400MHz) be used for UL CA cases? If No, additional MU analysis is required.
2) TT based on MU is also required.
	MU analysis
TT proposals

	09
	Any other remaining issues?
	
	


2.2.2 NSA spec (TS 38.521-3)
Remaining issues for NSA specification can be summarized as below. Yellow highlighted parts need more discussions.

Table 2.2.2-1 Remaining issues for SA spec

	#
	Remaining issues
	Status / Assumptions
	AI for RAN5#83

	01
	Core requirements in TS 38.101-3
	All 8 TCs are completed according to TS 38.101-3 (draft_v15.5.0) for single UL CC
	None

	02
	Structure of TCs (considering number of CC)
	Following structure can be provided.

6.XB.4 “TC title for inter-band EN-DC including FR2”
- 6.XB.4.0 Minimum conformance requirements

- 6.XB.4.1 “TC title for inter-band EN-DC including FR2” (2CC for FR2)

- 6.XB.4.1.1 Test purpose

- 6.XB.4.1.2 Test applicability

- 6.XB.4.1.3 Minimum conformance requirements (refer to 6.XB.4.0)

- 6.XB.4.1.4 Test description
- 6.XB.4.1.5 Test requirement
- 6.XB.4.2 “TC title for inter-band EN-DC including FR2” (3CC for FR2)

…

- 6.XB.4.3 “TC title for inter-band EN-DC including FR2” (4CC for FR2)

…
	CR implementation

	03
	Test purpose
	Following sentence can be provided.
- Same test purpose as in clause 6.X in TS 38.521-2 [9] for the NR carrier.
	CR implementation

	04
	Test applicability
	Following sentence can be provided.
- This test case applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC including FR2 with XCCs.
	CR implementation

	05
	Initial condition (Test point analysis)
	LTE anchor agnostic can be applied since there is no interference between LTE and FR2 in terms of RF characteristics. Same test point as that of SA can be reused.
	None

	06
	Initial condition (Test procedure)
	1) Is there any difference from that of single or SA TCs?
2) Connection diagram
	CR implementation

	07
	Initial condition (Message contents)
	Can same message contents as single or SA TCs be used for UL CA cases?
	

	08
	Test requirement
	1) Can same MU value as single or SA TCs (with assumption of BW 400MHz) be used for UL CA cases? If No, additional MU analysis is required.
2) TT based on MU is also required.
	MU analysis

TT proposals

	09
	Test applicability rule
	Testing one LTE combination per FR2 band is enough since LTE anchor agnostic can be used. Testing all CCs (2CCs, 3CCs, 4CCs) is TBD.
	

	10
	Any other remaining issues?
	
	


Proposal 1
: Define conformance specs (TS 38.521-2, 38.521-3) for following EN-DC combinations based on assumptions in Table 2.2.1-1 and 2.2.2-1.

· Inter-band EN-DC combinations including FR2

· BW class is D, E, F (100MHz x 2/3/4 CCs).

2.3 Lack of test coverage in TS 38.101-3

Assumed EN-DC combinations (FR2 4CC + LTE 1CC) are categorized as NSA (inter-band including FR2), and to be treated in corresponding section. However, as described below, transmit requirements don’t refer corresponding SA UL CA requirement (6.5.2A, blue highlighted), while receiver requirements refer SA UL CA requirement (7.5A) in TS 38.101-3. This means UL CA (CC ≥ 2) will never tested with NSA operation, and it seems that this is not RAN4 intention from perspective of RF characteristics.
6.5B.2.4
Inter-band EN-DC including FR2 (SEM, ACLR)

Unless otherewise stated, the OOBE requirements specified in sub-clause 6.6.2 of [4] and sub-clause 6.5.2 of [3] apply for each component carrier.

7.5B.4
Inter-band EN-DC including FR2 (ACS)

Adjacent channel selectivity requirement for E-UTRA single carrier and CA operation specified in sub-clauses 7.5.1 and 7.5.1A of [4] and for NR single carrier and CA operation specified in sub-clauses 7.5 and 7.5A of [3] apply.

Proposal 2
: To add following topic into LS of pending issues.

· Specification


: [TS 38.101-3 <> TS 38.521-3]
· Test cases



: 6.XB transmit requirements (inter-band EN-DC including FR2)

· Items

: Tx requirements refer to corresponding SA UL single carrier requirement (6.X) while doesn’t refer to SA UL CA requirement (6.XA). However, Rx requirements refer to both SA UL single carrier and UL CA requirement. Is it RAN4 intention that Tx requirements refer to only single UL carrier requirement?
3 Proposal
Proposal 1
: Define conformance specs (TS 38.521-2, 38.521-3) for following EN-DC combinations based on assumptions in Table 2.2.1-1 and 2.2.2-1.
· Inter-band EN-DC combinations including FR2

· BW class is D, E, F (100MHz x 2/3/4 CCs).
Proposal 2
: To add following topic into LS of pending issues.

· Specification


: [TS 38.101-3 <> TS 38.521-3]
· Test cases



: 6.XB transmit requirements (inter-band EN-DC including FR2)

· Items

: Tx requirements refer to corresponding SA UL single carrier requirement (6.X) while doesn’t refer to SA UL CA requirement (6.XA). However, Rx requirements refer to both SA UL single carrier and UL CA requirement. Is it RAN4 intention that Tx requirements refer to only single UL carrier requirement?
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