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1 Introduction
During the previous RAN4#100-e meeting, a WF on the FR2-1 and FR2-2 implementation to the General parts of the NR specifications was Approved in R4-2114986 for the specifications listed in the NR_ext_to_71GHz WI (RP-212637). 
At that time, the focus was on the NR UE, and NR BS specifications, i.e. RAN4 specifications covered by the WID in [2]. Still, it was further observed that there may be also impact from the FR2-1 and FR2-2 introduction in other 38-series RAN4 specifications, e.g. for the IAB, NR Repeater, etc. 
Furthermore, referring to the WF in [1], as well as to the latest WID in [2], no impact of the NR extension up to 71GHz was identified for the EMC specifications so far.
In this contribution, we identify the need to also update additional RF and EMC specifications, due to the NR operation extension up to 71 GHz. 
2 Discussion
2.1 NR BS EMC (TS 38.113)
Referring to the TS 38.113 specification for “Performance criteria for continuous phenomena” in clause 6.1, one can notice that table 6.1-2 refers to the FR2 FRCs for the specification of the bearer and its and throughput characteristics. This is required in order to define the reference throughput level for the measurements of its disturbance (relative to the maximum throughput of the FRC) during the immunity tests. 
Table 1 Extract from TS 38.113
	Table 6.1-2: FR2 performance criteria for continuous phenomena for BS
	NR channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Bearer information data rate
	Performance criteria
(Note 1, Note 2)

	50, 100, 200
	60
	G-FR2-A1-1 in annex A.1 in TS 38.104 [2]
	Throughput > 95 %,
no loss of service

	50
	120
	G-FR2-A1-2 in annex A.1 in TS 38.104 [2]
	

	100, 200, 400
	120
	G-FR2-A1-3 in annex A.1 in TS 38.104 [2]
	

	NOTE 1:	The performance criteria, throughput > 95 %, no loss of service, applies also if a bearer with another characteristics is used in the test.
NOTE 2:	The performance criteria, throughput > 90 %, no loss of service, applies instead if the uplink and downlink paths are evaluated as a one loop.






With the NR operation extension to the 71 GHz, new SCS and channel bandwidths were introduced, as detailed in e.g. [3]. 480 kHz and 960 kHz SCS needs to be considered, with their new channel bandwidths of 800, 1200, 1600 and 2000 MHz. 
Table 2 Extract from the Status Report [3]
	Intermediate CBWs between max and min CBWs
· Integer multiples of the min CBW for each SCS
· 120 kHz: 100 MHz (min), 400 MHz (max)
· 480 kHz: 400 MHz (min), 800 MHz, 1600 MHz (max)
· 960 kHz: 400 MHz (min), 800 MHz, 1600 MHz, 2000 MHz (max) 
· FFS whether 1200Mhz CBW is needed for 480KHz SCS and 960Khz SCS
· FFS whether 200MHz CBW is needed for 120KHz SCS



Therefore, there is TS 38.113 impact identified for the Performance part of the NR_ext_to_71GHz WI.
Related WID update will be required at RAN#94-e, to introduce the TS 38.113 to the list of impacted specifications (Performance part). There is no need for any update to the General part of the TS 38.113 specification due to introduction of FR2-1/FR2-2.
Observation 1: there is TS 38.113 (NR BS EMC) impact identified for the Performance part of the NR_ext_to_71GHz WI.
Regarding the content of the TS 38.113 and related technical correction, there are two alternatives: 
1. Option 1: provide appropriate (draft) CR to TS 38.113 during the Performance part of the NR_ext_to_71GHz WI, in order to extend the table 6.1-2 with additional FR2-2 FRC’s for 480/960kHz SCS and new channel bandwidths. BS RF agreements on the FRCs (to be captured in the TS 38.104/TS 38.141-2) are to be re-used for that purpose. 
2. Option 2: It shall be highlighted, that the intention with the EMC specifications would be to keep them as transparent as possible, i.e. instead of copy-pasting related RF aspects, refer to the appropriate RF specification, e.g. similar as done in TS 38.124 section 6.2 (extracted below). 

Table 3 Extract from TS 38.124
	[bookmark: _Toc13033804][bookmark: _Toc46223586][bookmark: _Toc46223667][bookmark: _Toc46223927][bookmark: _Toc52564087][bookmark: _Toc74642872][bookmark: _Toc76543909][bookmark: _Toc82626891]6.2	Performance criteria for continuous phenomena
A communication link shall be established at the start of the test, and maintained during the test, clauses 4.1 and 4.2.
In the data transfer mode, the performance criteria shall be that the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A in TS 38.101-1 [3] or TS 38.101-2 [4], with parameters specified in clause 7.3.2 in TS 38.101-1 [3] or TS 38.101-2 [4] during the test sequence.
At the conclusion of the test, the EUT shall operate as intended with no loss of user control functions or stored data, and the communication link shall have been maintained. 
In addition to confirming the above performance in traffic mode, the test shall be performed in idle mode, and the transmitter shall not unintentionally operate.



Considering related future workload, it may be preferred to follow Option 2 and to make the NR BS EMC specification TS 38.113 to be agnostic to the FR2-2 aspects. However, from the EMC testing point of view, keeping precise information on the FRC setting in the EMC specification would ease the work for the EMC testing teams. Therefore, it is preferred to follow option 1. 
Observation 2: it would be more useful to provide appropriate (draft) CR to TS 38.113 during the Performance part of the NR_ext_to_71GHz WI, in order to extend the table 6.1-2 with additional FR2-2 FRC’s, based on future BS RF agreements.
2.2 NR UE EMC (TS 38.124)
When referring to TS 38.124 section 4.1, there is Table 4.1-1 (Definition of frequency ranges), which needs to be updated to reflect FR2-1 and FR2-2 introduction. The required modification is the same as captured in the WF in [1], and presented in table 4 below:
Table 4 Required update to TS 38.124
	[image: ]



Therefore, there is TS 38.124 impact identified for the Core part of the NR_ext_to_71GHz WI.
Related WID update will be required at RAN#94-e, to introduce the TS 38.124 to the list of impacted specifications (Core part). 
Observation 3: there is TS 38.124 (NR UE EMC) impact identified for the Core part of the NR_ext_to_71GHz WI.
Related Draft CR to the General part of the TS 38.124 was submitted in [4].
An alternative approach would be to remove the FR table from TS 38.124, and simply refer to TS 38.104 (the same way as TS 38.113 does). However, this approach also requires related CR. 
2.3 IAB EMC (TS 38.175)
Similar to the discussion in section 2.1, the IAB EMC specification is also found to be impacted by the NR_ext_to_71GHz WI.
Referring to the TS 38.175 spec and the “Performance criteria for continuous phenomena for IAB” in clause 6.1, one can notice that table 6.1-2 refers to the FR2 FRCs for the specification of the bearer and its and throughput characteristics. With the NR operation extension to the 71 GHz, new SCS and channel bandwidths were introduced, as detailed in e.g. [3]. 480 kHz and 960 kHz SCS needs to be considered, with their new channel bandwidths of 800, 1200, 1600 and 2000 MHz.
Table 5: extract from TS 38.175
	Table 6.1-2: FR2 performance criteria for continuous phenomena for IAB
	NR channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Bearer information data rate for IAB-MT
	Bearer information data rate for IAB-DU
	Performance criteria
(Note 1, Note 2)

	50, 100, 200
	60
	G-FR2-A1-21 in annex A.1 in TS 38.174 [2]
	G-FR2-A1-1 in annex A.1 in TS 38.104 [22]
	Throughput > 95 %,
no loss of service

	50
	120
	G-FR2-A1-22 in annex A.1 in TS 38.174 [2]
	G-FR2-A1-2 in annex A.1 in TS 38.104 [22]
	

	100, 200, 400
	120
	G-FR2-A1-23 in annex A.1 in TS 38.174 [2]
	G-FR2-A1-3 in annex A.1 in TS 38.104 [22]
	

	NOTE 1:	The performance criteria, throughput > 95 %, no loss of service, applies also if a bearer with another characteristics is used in the test.
NOTE 2:	The performance criteria, throughput > 90 %, no loss of service, applies instead if the uplink and downlink paths are evaluated as a one loop.






Observation 4: there is TS 38.175 (IAB EMC) impact identified for the Performance part of the NR_ext_to_71GHz WI.
Related WID update will be required at RAN#94-e, to introduce the TS 38.175 to the list of impacted specifications (Performance part). There is no need for any update to the General part of the TS 38.175 specification due to introduction of FR2-1/FR2-2.
For the related corrections of the TS 38.175, it is proposed to follow the same approach as for the TS 38.113 discussed in section 2.1.
2.4 NR IAB_enh RF (TS 38.174)
Similar to the discussion in clause 2.2, there was impact identified for the IAB RF core specification TS 38.174 (NR; Integrated Access and Backhaul (IAB) radio transmission and reception). 
Observation 5: there is TS 38.174 (NR IAB_enh RF) impact identified for the Rel-17 version of the Core part of the NR_ext_to_71GHz WI.
Related WID update will be required at RAN#94-e, to introduce the TS 38.174 to the list of impacted specifications (Core part). 
Related Draft CR to the General part of the TS 38.174 was submitted in [5] in agenda item 8.17.1 (NR_IAB_enh-Core).
2.5 NR repeaters: RF, EMC
For the NR repeater WI (NR_repeaters-Core) [6], the following Rel-17 core specifications are still under construction:
· RF: TS 38.106
· EMC: TS 38.114

FR2 extension up to 71 GHz shall be considered for the above specifications, where applicable, preferably aligning with the approach decided to other NR core specifications, like TS 38.104, TS 38.101-2, etc. 
Observation 6:  FR2 extension up to 71 GHz shall be considered during drafting of the NR Repeater specifications, in particular for the Core specifications TS 38.106 and TS 38.114. 
3 	Conclusion 
Based on the above discussion and observations, the following proposals are formulated: 
Proposal 1: agree on the RAN4 recommendation to RAN (and possibly related LS to RAN), to update NR_ext_to_71GHz WI by extending the list of impacted specifications with the following: 
· TS 38.113 (Perf part),
· TS 38.124 (Core part),
· TS 38.174 (Core part),
· TS 38.175 (Perf part),
· 
Related WID update will be required at RAN#94-e.
Proposal 2: provide (draft) CRs during Performance part of the NR_ext_to_71GHz WI, in order to consider additional FR2-2 FRC’s for 480/960kHz SCS and new channel bandwidths for the following specifications:
· TS 38.113, 
· TS 38.175, 

Proposal 3: Endorse the following draft CR to the NR specifications:
· Draft CR to TS 38.124 (Rel-17), as in [4],
· Draft CR to TS 38.174 (Rel-17), as in [5],

As there are multiple Rel-17 specifications impacted, including those under different Work Items (e.g. IAB_enh, NR Repeater), good coordination among WI is needed. One possible approach is to rely on the WI Rapporteurs to provide suitable work arrangement during the RAN4#101-e meeting, and beyond.  

For the Performance part of Rel-17, related coordination as well as the worksplit will be needed for the additional conformance specifications: 
· TS 38.141-2: NR; Base Station (BS) conformance testing Part 2: Radiated conformance testing
· TS 38.176-2: NR; Integrated Access and Backhaul (IAB) conformance testing; Part 2: Radiated conformance testing
· TS 38.1xx: NR; Repeater conformance testing – Part 2: Radiated conformance testing
4 References
[1]	R4-2114986	WF on work split in general parts of 60 GHz spec, RAN4#100-e
[2]	RP-212637	Extending current NR operation to 71GHz, WID revision, RAN#93-e
[3]	RP-212048	Extending current NR operation to 71GHz, Status report, RAN#93-e
[4]	R4-2119147	Draft CR to TS 38.124: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
[5]	R4-2119126	Draft CR to TS 38.174: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
[6]	RP-212129	Revised WID on NR Repeaters, WID revision, RAN#93-e

image2.png
4 Test conditions

4.1 General

‘The equipment shall be tested under normal test conditions according to the relevant product and basic standards. If
these conditions are not specified then the manufacturers declared range of humidity, temperature and supply voltage
shall be used. The test conditions shall be recorded in the test report.

‘Whenever the Equipment under test (EUT) is provided with a detachable antenna, the EUT shall be tested with the
‘antenna fitted in a manner typical of normal intended use, unless specified otherwise.

‘Where the equipment incorporates an external 50 0 RF antenna connector that is normally connected via a coaxial
cable, then the wanted signal to establish 2 communication link also uses a coaxial cable.

‘Where the equipment has an external 50 Q RF antenna connector that is not normally connected via a coaxial cable o
where the equipment has a0 external 50 © RF connector (ic., integral antenna equipment), then the wanted signal, to
establish a communication link, shall be delivered from the equipment to an antenna located within the test
environment.

Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges
(FR). The frequency ranges in which a UE equipment (NR) can operate according to this version of the specification are
identified as described in table 4.1-1. The test conditions may be different for operations in FR1 and FR.

Table 4.1-1: Definition of frequency ranges

Frequency range desigation Corresponding frequency range
FRT 410 MHz = 7125 WHz
e FRZT 24250 MHz = 52600 MHZ
FR22 52600 Mz — 71000 Wiz

NOTE__Whenever the FR2 s (éfeied_bolf FR2-1 and FR2-2 flequency sub-ranges shal

be considered_ unless otherwise stated.





