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1. Introduction
At RAN5#80, Occupied BW, Spectrum Emission Mask and ACLR test cases where added into TS 38.521-3 making assumption about missing requirements in TS 38.101-3 v15.1.0. 
Some clarifications on OBW, SEM and ACLR requirements have been added into TS 38.101-3 v15.2.0 [1]. This document intends to analyse those requirements for EN-DC interband within FR1 and proposal how to test them in TS 38.521-3.
2. Discussion

2.1. TS 38.101-3 OBW, SEM, ACLR requirements analysis
Occupied BW

Extracted from TS 38.101-3 [1]:

6.5B.1
Occupied bandwidth for EN-DC
For intra-band contiguous EN-DC the occupied bandwidth is a measure of the bandwidth containing 99% of the total integrated power of the transmitted spectrum.  The OBW shall be less than the aggregated channel bandwidth for EN-DC, denoted as ENBW in sub-clause 5.3B.
Only intra-band contiguous EN-DC requirements are stated. It is assumed inter-band EN-DC within FR1 requirements for NR component is defined in TS 38.101-1 [2]. As there is not any specific interband EN-DC requirement for E-UTRA component defined in TS 38.101-3 [1], it is assumed E-UTRA requirements defined in TS 36.101 [4] apply for E-UTRA component. 
Observation: OBW standalone requirement defined in TS 38.101-1 applies to NR component and OBW TS 36.101 requirement applies to E-UTRA component.

Proposal 1: OBW for inter-band EN-DC within FR1 test case refers back the corresponding OBW test definition in TS 38.521-1 according to [5].

The only remaining area to leverage OBW from [3] is the E-UTRA cell configuration for connection setup and for test procedure:

For connection setup, the whole E-UTRA configuration can be leveraged from TS 36.521-1 [7] and TS 36.508 [8].

For test procedure, as there is not any specific interband EN-DC requirement for E-UTRA component it is assumed E-UTRA requirements apply for E-UTRA component and it can be tested through TS 36.521-1 [7]. To improve testing time and avoid duplicate testing, E-UTRA cell can be configured to be active but not measured in OBW for interband EN-DC within FR1.

Proposal 2: E-UTRA cell is configured to be active but not measured in OBW for interband EN-DC within FR1.

Spectrum Emission Mask
Extracted from TS 38.101-3 [1]:

6.5B.2.3
Inter-band EN-DC within FR1
Unless otherewise stated, the OOBE requirements specified in sub-clause 6.6.2.1 of [4], sub-clause 6.5.2.2 of [2] and the additional requirments in 6.6.2.2 of [4] and 6.5.2.3 of [2] apply for each component carrier.

The requirements apply to each antenna connector.
Based on requirement definition, SEM requirement defined in TS 38.101-1 [2] applies to 5G NR component and SEM requirement defined in TS 36.101 [6] applies to E-UTRA component. 

Observation: SEM standalone requirement defined in TS 38.101-1 applies to NR component and SEM TS 36.101 requirement applies to E-UTRA component.

Proposal 3: SEM for inter-band EN-DC within FR1 test case refers back the corresponding SEM test definition in TS 38.521-1 according to [3].

The only remaining area to leverage SEM from TS 38.521-1 [3] is the E-UTRA cell configuration for connection setup and for test procedure:

For connection setup, the whole E-UTRA configuration can be leveraged from TS 36.521-1 [7] and TS 36.508 [8].

For test procedure, to improve testing time and avoid duplicate testing, E-UTRA cell can be configured to be active but not measured in SEM for interband EN-DC within FR1 assuming SEM TS 36.101 [6] requirement will be tested in SEM test defined in TS 36.521-1 [7]
Proposal 4: E-UTRA cell is configured to be active but not measured in SEM for interband EN-DC within FR1.

Adjacent channel leakage ratio
Extracted from TS 38.101-3 [1]:

6.5B.2.3
Inter-band EN-DC within FR1
Unless otherewise stated, the OOBE requirements specified in sub-clause 6.6.2.1 of [4], sub-clause 6.5.2.2 of [2] and the additional requirments in 6.6.2.2 of [4] and 6.5.2.3 of [2] apply for each component carrier.

The requirements apply to each antenna connector.
Based on requirement definition, ACLR requirement defined in TS 38.101-1 [2] applies to 5G NR component and ACLR requirement defined in TS 36.101 [6] applies to E-UTRA component. 

Observation: ACLR standalone requirement defined in TS 38.101-1 applies to NR component and ACLR TS 36.101 requirement applies to E-UTRA component.

Proposal 5: ACLR for inter-band EN-DC within FR1 test case refers back the corresponding ACLR test definition in TS 38.521-1 according to [5].

The only remaining area to leverage ACLR from TS 38.521-1 [3] is the E-UTRA cell configuration for connection setup and for test procedure:

For connection setup, the whole E-UTRA configuration can be leveraged from TS 36.521-1 [7] and TS 36.508 [8].

For test procedure, to improve testing time and avoid duplicate testing, E-UTRA cell can be configured to be active but not measured in ACLR for interband EN-DC within FR1 assuming ACLR TS 36.101 [6] requirement will be tested in ACLR test defined in TS 36.521-1 [7]

Proposal 6: E-UTRA cell is configured to be active but not measured in ACLR for interband EN-DC within FR1.

In TS 38.101-3 v15.2.0 there is not definition for Maximum power reduction requirement. Just to avoid MPR dependencies with ACLR test for interband EN-DC within FR1 and allow to progress phase 1.5 of RAN5 5G work plan at RAN5#80, it is proposed to decouple MPR requirements from ACLR test for interband EN-DC within FR1 at this stage. MPR measurement into ACLR for interband EN-DC within FR1 test case is not precluded in the future.
Proposal 7: Decouple MPR requirements from ACLR test for interband EN-DC within FR1.
2.2. E-UTRA configuration

E-UTRA component default configuration is proposed to be used in all those test cases, using the only ChBW supported by all LTE bands (5MHz). For frequency range, the proposal is to use MidRange.
Proposal 8: E-UTRA configuration for OBW, SEM and ACLR for initial conditions as defined in TS 36.521-1 and TS 36.508 with the following exception: 5 MHz channel BW and mid for frequency range to cover all LTE bands.

For E-UTRA configuration during test procedure is required to consider definition of UL power control for EN-DC defined in TS 38.213 clause 7.6: 

7.6
Dual connectivity

7.6.1
EN-DC
If a UE is configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, the UE is configured a maximum power 
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 for transmissions on the MCG by higher layer parameter p-MaxEUTRA and a maximum power 
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 for transmissions on the SCG by higher layer parameter p-NR. The UE determines a transmission power for the MCG as described in [13, TS 36.213] using 
[image: image3.wmf]LTE

P

 as the maximum transmission power. The UE determines transmission power for the SCG as described Subclauses 7.1 through 7.5 using 
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 is the linear value of a configured maximum transmission power for EN-DC operation as defined in [8-3, TS 38.101-3] for frequency range 1, the UE determines a transmission power on the SCG as follows.

-
If the UE is configured with reference TDD configuration for EUTRA (by higher layer parameter tdm-PatternConfig-r15 in [13, TS 36.213])
-
If the UE does not indicate a capability for dynamic power sharing between EUTRA and NR, the UE is not expected to transmit in a slot on the SCG when a corresponding subframe on the MCG is an UL subframe in the reference TDD configuration.
-
If the UE indicates a capability for dynamic power sharing between EUTRA and NR and
-
if the UE is not configured for operation with shortened TTI and processing time on the MCG [13, TS 36.213], and 

-
if the UE transmission(s) in subframe 
[image: image12.wmf]1

i

 of the MCG overlap in time with UE transmission(s) in slot 
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 in any portion of slot 
[image: image15.wmf]2

i

 of the SCG, 

the UE reduces transmission power in any portion of slot 
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 of the SCG so that 
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 are the linear values of the total UE transmission powers in subframe 
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 of the MCG and in slot 
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 of the SCG, respectively.
-   If the UE does not indicate a capability for dynamic power sharing between EUTRA and NR, the UE is expected to be configured with reference TDD configuration for EUTRA (by higher layer parameter tdm-PatternConfig-r15 in [13, TS 36.213]).
UE will compute total EN-DC power considering LTE power and NR power. Hence, the suggestion is to configure E.UTRA component considering the worst case for NR component:

For OBW is not so critical if NR component is not transmitting at max EN-DC power level. Hence, the proposal is to configure UL RB allocation.

For SEM, it seems the worst case for NR component to meet with TS 38.101-1 SEM requirement is when NR is configured to transmit at maximum EN-DC power level. Hence, the proposal is to avoid UL allocation in E-UTRA component to ensure NR component is transmitting at maximum power level.

For ACLR, it seems the worst case for NR component to meet with TS 38.101-1 ACLR requirement is when NR is configured to transmit at maximum EN-DC power level. Hence, the proposal is to avoid UL allocation in E-UTRA component to ensure NR component is transmitting at maximum power level.

Proposal 9: E-UTRA configuration for OBW during test procedure with UL modulation QPSK and full RB allocation

Proposal 10: E-UTRA configuration for SEM during test procedure with non UL allocation.

Proposal 11: E-UTRA configuration for ACLR during test procedure with non UL allocation.
3. Conclusion
It is proposed that RAN5 discusses and agrees the following proposals for open areas described in section 2 of this document to progress on OBW, SEM and ACLR for inter-band EN-DC within FR1 definition:

Proposal 1: OBW for inter-band EN-DC within FR1 test case refers back the corresponding OBW test definition in TS 38.521-1 according to [5].
Proposal 2: Void

Observation: E-UTRA cell is configured to be active but not measured in OBW for interband EN-DC within FR1.

Proposal 3: SEM for inter-band EN-DC within FR1 test case refers back the corresponding SEM test definition in TS 38.521-1 according to [5].

Proposal 4: Void

Observation: E-UTRA cell is configured to be active but not measured in SEM for interband EN-DC within FR1.

Proposal 5: ACLR for inter-band EN-DC within FR1 test case refers back the corresponding ACLR test definition in TS 38.521-1 according to [5].

Proposal 6: Void

Observation: E-UTRA cell is configured to be active but not measured in ACLR for interband EN-DC within FR1.

Proposal 7: Decouple MPR requirements from ACLR test for interband EN-DC within FR1.

Proposal 8: E-UTRA configuration for OBW, SEM and ACLR for initial conditions as defined in TS 36.521-1 and TS 36.508 with the following exception: 5 MHz channel BW and mid for frequency range to cover all LTE bands.

Proposal 9: E-UTRA configuration for OBW during test procedure with UL modulation QPSK and full RB allocation

Proposal 10: E-UTRA configuration for SEM during test procedure with non UL allocation.

Proposal 11: E-UTRA configuration for ACLR during test procedure with non UL allocation.
4. References

[1] 3GPP TS 38.101-3, “User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios”, v15.1.0.

[2] 3GPP TS 38.101-1, “User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”, v15.2.0. 

[3] 3GPP TS 38.521-1 v0.5.1 “User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Range 1 Standalone (Release 15)”
[4] 3GPP TS 38.521-3 User Equipment (UE) conformance specification; Radio transmission and reception; Part 3:  NR interworking between NR range1 + NR range2; and between NR and LTE; (Release 15)
[5] R5-182994, “Discussion on EN-DC test cases definition in TS 38.521-3”, Keysight Technologies, RAN5#79, Busan, South Korea, 21-25 May 2018.
[6] 3GPP TS 36.101, “User Equipment (UE) radio transmission and reception”

[7] 3GPP TS 36.521-1 “User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Conformance Testing (Release 15)”
[8] 3GPP TS 36.508 “Common test environments for User Equipment (UE) conformance testing (Release 15)”

_1596476233.unknown

_1596476237.unknown

_1596476241.unknown

_1596476243.unknown

_1596476245.unknown

_1596476246.unknown

_1596476247.unknown

_1596476244.unknown

_1596476242.unknown

_1596476239.unknown

_1596476240.unknown

_1596476238.unknown

_1596476235.unknown

_1596476236.unknown

_1596476234.unknown

_1596476229.unknown

_1596476231.unknown

_1596476232.unknown

_1596476230.unknown

_1596476227.unknown

_1596476228.unknown

_1596476225.unknown

