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1. Introduction
NR-U performance part WI for BS conformance tests is ongoing in RAN4. One issue that was not yet discussed in detail is test configuration for wideband operation. In this contribution we provide our considerations and proposal on this issue.  
2. Discussion
For NR-U, one of the new concepts introduced to the RAN4 core specifications is wideband operation that in Rel-16 allows to use up to 80 MHz using four consecutive 20 MHz channels, while one or two of the four 20 MHz channels may not be used for transmitting because of the LBT requirement. As a result, specific emission masks are specified in the RAN4 core specifications TS 38.104 for BS and TS 38.101-1 for UE, for one and two non-transmitted channels, as well as the masks are dependent on configured transmission bandwidth. 

Observation 1: Specific emission masks are specified in the RAN4 core specifications TS 38.104 for BS and TS 38.101-1 for UE, for one and two non-transmitted channels, as well as the masks are dependent on configured transmission bandwidth

The introduction of non-transmitted channels and an adaptive emission mask means new test requirements need to be defined.

Observation 2: The introduction of non-transmitted channels and an adaptive emission mask means new test requirements need to be defined.

The NR-U specific emission mask is illustrated in Fig. 1 with a wideband channel consisting of 4x20MHz LBT sub-channels with both a 1x20MHz non-transmitted channel between transmitted channels and also a non-transmitted channel at the edge. Transmitted channels are shown in green while non-transmitted channels are shown in orange. The effective emission mask requirement is the most stringent of the overall carrier mask (blue) and the LBT adaptive mask is also denoted as the in-carrier or intra-cell mask (red). Note that in Rel-16 only the BS can support the scenario shown in Fig. 1 as this results in non-contiguous transmission which is not supported in Rel-16 for the UE. 

Note that in UE specifications, Spectrum Emission Mask (SEM) notation is used, while in BS specifications Operating Band Unwanted Emission (OBUE) notation is used. Both SEM and OBUE represent similar issue, just in different form.
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Figure 1: Wideband case for 4x20MHz with both a 1x20MHz non-transmitted channel between transmitted channels and also a non-transmitted channel at the edge of the wideband channel

The new requirements specified in the core specifications for NR-U including those related to the non-transmitted channels has to be verified during the conformance testing. 
Observation 3: The new requirements specified in the core specifications for NR-U including those related to the non-transmitted channels has to be verified during the conformance testing. 

Thus, specifically Operating Band Unwanted Emission (OBUE) masks test should be clarify. 

The specified OBUE from TS 38.104 v16.6.0 masks are shown in the tables below. 

Table 6.6.4.2.4A-3: Medium Range BS and Local Area BS operating band unwanted emission limits for one non-transmitted channel for 60 MHz and 80MHz channel bandwidth for band n46 and n96
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_BE_offset
	Basic limits (Note 1)
	Measurement bandwidth (Note 8)

	0 MHz  f < 1 MHz
	0.05 MHz  f_BE_offset < 1.05 MHz
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	100 kHz

	1 MHz  f < 10 MHz
	1.05 MHz  f_BE_offset < 10.05 MHz
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	100 kHz

	10 MHz  f < 19 MHz
	10.05 MHz  f_BE offset < 19.05 MHz
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	19 MHz  f < 19.9 MHz
	19.05 MHz  f_BE_offset < 19.95 MHz
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Table 6.6.4.2.4A-4: Medium Range BS and Local Area BS operating band unwanted emission limits for two non-transmitted channels of 80 MHz channel bandwidth for band n46 and n96
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_BE_offset
	Basic limits (Note 1)
	Measurement bandwidth (Note 8)

	0 MHz  f < 1 MHz
	0.05 MHz  f_BE_offset < 1.05 MHz
	[image: image6.png]BWehanne BE of fset
Pmedx-lologlo( e‘) —20 (i

100kHz MHz 0'05) dB





	100 kHz

	1 MHz  f <10 MHz
	1.05 MHz  f_BE_offset < 10.05 MHz
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	100 kHz

	10 MHz  f <30 MHz
	10.05 MHz  f_BE offset < 30.05 MHz
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	30 MHz  f < 39 MHz
	30.05 MHz  f_BE_offset < 39.05 MHz
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	39 MHz  f < 39.9 MHz
	39.05 MHz  f_BE_offset < 39.95 MHz
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Currently, OBUE masks related TCs are specified within the BS RF bandwidth only for the case when there is a transmission gap between two or more transmitted sub-blocks, each of which consists of one of more BS channel bandwidths. Here it should be emphasised that the BS RF bandwidth is the full frequency range supported within a given NR band of operation (e.g. n46 for NR-U) while the channel bandwidth is the configured channel intended for transmission (e.g. 20 MHz, 40 MHz, 60 MHz or 80 MHz). In the NR-U case, OBUE masks are also specified where there is only a subset/sub-block of the channel bandwidth being transmitted, as shown in Fig. 1 and Fig. 2, for a 40 MHz and 80 MHz channel bandwidth, respectively. 

Observation 4: The adaptive OBUE masks require new test cases for the BS and UE to be covered in the conformance specifications.
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Figure 2: Wideband case for 2x20MHz with a 1x20MHz non-transmitted channel at the edge of the wideband channel

In general NR-U BS should reuse NR TC design (i.e. NRTC1, NRTC2, NRTC3, NRTC4 and NRTC5) as baseline which are defined in TS 38.141-1 and TS 38.141-2. 

NRTC3 can be used for non-contiguous spectrum operation where there may be also one, two or more non-transmitted 20 MHz channels between two transmitted 20 MHz channels as shown in Fig. 3. However, NRTC3 cannot be used for the BS in case where there is only one 40 MHz transmitted sub-block within the BS channel bandwidth as shown in Fig. 4. As a result, a new/modified TC needs to be defined to ensure the NR-U BS will meet the OBUE masks in this case.  
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Figure 3: Wideband case for 3x20 MHz with a 1x20 MHz non-transmitted channel between transmitted channels of the wideband channel

NRTC1 can be used for contiguous spectrum operation where there are one or more contiguous non-transmitted 20 MHz channels for 60 MHz or 80 MHz channel bandwidth as shown in Fig. 4. [image: image13.png]— Carrier SEW
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Figure 4: Wideband case for 4x20 MHz with a 2x20 MHz non-transmitted channel on the edge of the wideband channel

In general, a carrier with a higher power spectral density (PSD) at the edge of the RF bandwidth in the TC represents a more demanding TC for emission tests (e.g. Operating Band Unwanted Emission masks), as the RF transmit filter design will need to provide a steeper roll-off to meet the emission requirements adjacent to the RF bandwidth edge. This is why in the current BS NR TCs, carriers with higher PSD are located at both edges of the BS RF bandwidth whenever possible.
A specific example is when there is one 40 MHz transmitted sub-block at one edge of the BS channel bandwidth, the emission limits at the other edge of the BS channel bandwidth is the most stringent among the Operating Band Unwanted Emission masks specified within the NR-U BS RF bandwidth.
Therefore, it is proposed to modified TC for NRTC1 and NRTC3 for band n46 and n96 where the one 40 MHz transmitted sub-block is placed at one edge of the NR-U BS channel bandwidth, and the one 40 MHz transmitted sub-block is placed at another edge, in order to provide a more demanding TC for the Operating Band Unwanted Emission tests.
Proposal: It is proposed to define modified TC for band n46 and n96 for NRTC1 and NRTC3 where the one 40 MHz transmitted sub-block is placed at one edge of the NR-U BS channel bandwidth, and the one 40 MHz transmitted sub-block is placed at another edge, in order to provide a more demanding TC for the Operating Band Unwanted Emission tests.
Following text would be needed to test configuration sections in 38.141-1 and 38.141-2 specifications:
For band n46 and n96 operation, place two 20 MHz channels at the upper edge of the BS channel bandwidth for the carrier adjacent to the upper Base Station RF Bandwidth edge and two 20 MHz channels at the lower edge of the BS channel bandwidth for the carrier adjacent to the lower Base Station RF Bandwidth edge.

We also submitted accompanied draft CRs for BS test specifications in [1] and [2] with the proposal. 
3. Conclusion

In this contribution we provide our considerations and proposal test configurations for NR-U wideband operation. We have made following observations and proposal:

Observation 1: Specific emission masks are specified in the RAN4 core specifications TS 38.104 for BS and TS 38.101-1 for UE, for one and two non-transmitted channels, as well as the masks are dependent on configured transmission bandwidth

Observation 2: The introduction of non-transmitted channels and an adaptive emission mask means new test requirements need to be defined.

Observation 3: The new requirements specified in the core specifications for NR-U including those related to the non-transmitted channels has to be verified during the conformance testing. 

Observation 4: The adaptive OBUE masks require new test cases for the BS and UE to be covered in the conformance specifications.

Proposal: It is proposed to define modified TC for band n46 and n96 for NRTC1 and NRTC3 where the one 40 MHz transmitted sub-block is placed at one edge of the NR-U BS channel bandwidth, and the one 40 MHz transmitted sub-block is placed at another edge, in order to provide a more demanding TC for the Operating Band Unwanted Emission tests.
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