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1. Introduction
RAN4 received a LS from RAN1 regarding listen-before-talk (LBT) operation in FR2-2 and the relationship between the transmission beam and the sensing beam used for LBT for the transmission [1]. In the LS RAN1 lists the agreements they have made and asks RAN4 to take those into account when considering if test or requirement is needed. In this contribution we discuss LBT and sensing beam from RAN4 perspective and propose a how to handle it in RAN4.
2. Discussion
LBT procedure exists in some unlicensed technologies to facilitate fair co-existence when multiple devices and/or network operate in the same frequency channel. The intention of LBT is that a device listens to the frequency channel first to detect whether there are on-going transmissions, and does not transmit in case the channel is already occupied.
Within FR2-2, the co-existence between WiGig and other technologies have been extensively studied in ETSI BRAN, where three standards are within scope of the work: 302 567, 303 753 and 303 722 each targeting different scenarios in 57 – 71 GHz band from indoor operation to high power outdoor operation with fixed point-to-point links. None of these standards intended for regulative purposes necessitates usage of a specific channel raster or channel bandwidth. The same applies for FCC 47 CFR § 15.255 governing operation within the band 57-71 GHz.
From the ETSI standards work on 303 753 and 303 722 include beamforming as a co-existence mechanism, and do not specify listen-before-talk (LBT) operation to be able to access the channel. Therefore, LBT and channel alignment are not mandatory features from regulatory perspective. A device which implements LBT, would be certified against EN 302 567, and devices which do not implement LBT, would instead use EN 303 753 or 303 722. RAN1 specs do not require that equipment implement LBT; for UEs it is configured via RRC signaling.
Observation 1: Current ETSI (303 753, 303 722) and FCC (FCC 47 CFR § 15.255) rules do not mandate usage of specific channel bandwidths or channel rasters and therefore also channel alignment is optional.
In case channel alignment and/or LBT operation would be required within some administration, network implementation can provide the support even without specific 3GPP requirements for the sensing beam. For example, ETSI EN 302 567, which specifies LBT as the coexistence mechanism for devices within its scope, includes a test to verify reaction to an interference signal. The following excerpt from EN 302 567 V2.2.1 describes the OTA test setup:
5.3.8.2 Test method 
The principle is to establish a communication between UUT and companion device, and then check the behaviour of UUT in the presence of an interferer. 
The UUT may be connected to a companion device during the test. When performing this test of a UUT with directional antenna (such as array antenna system capable of beam-forming), the wanted communication link (between the UUT and the companion device) and the interference signal shall be aligned to the direction corresponding to the UUT's maximum EIRP.
In case of 3GPP equipment following LBT-based access scheme in Europe, the LBT tests outlined in EN 302 567 would be the most appropriate for type approval purposes. For any other region or administration with requirements for LBT, a similar test scheme would be appropriate as well. The same tests of EN 302 567 apply regardless of the device categories (e.g. gNB or UE). As quoted above, the EN 302 567 test setup places the communication link and the interferer source in the same direction from the unit under test – this is to ensure that the LBT sensing beam and the transmit beam cover the same space. Hence, there are already suitable sensing beam requirements that any LBT based product will in practice need to implement. It is not necessary for RAN4 to introduce additional requirements or tests that would in any case fulfil the same purpose as the tests that already exist in EN 302 567, and which could not in practice contradict that standard.

[bookmark: _Hlk95468386]Observation 2: ETSI EN 302 567 already includes LBT sensing beam and transmit beam requirements, and this correspondence will in practice be mandatory for LBT based equipment on the 57-71 GHz band.

So far RAN4 has not discussed LBT for FR2-2. Given that there are only 2 meetings left for the work, it would be extremely challenging to come up with requirements for LBT, which have not been specified for FR2 in the past. However, one option could still be to get guidance from the requirements in lower frequencies.

For lower frequencies where LBT has been considered the LBT requirements and tests are not part of the RF requirement specification TS 38.104. Instead, they have been captured in TS 37.107, “Base Station (BS) requirements and conformance tests for shared spectrum channel access”. However, in the WID [2] this specification has not been listed as being impacted, and change is not possible to be done. Therefore, already from RAN the guidance is not to specify LBT requirements for FR2-2. 

Observation 3: Shared spectrum channel access requirements are not specified in TS 38.104.

Observation 4: Specification impact to requirements and conformance tests for shared spectrum channel access is not part of the WID and therefore LBT requirements cannot be specified.
In the LS it has also been recognized that “RAN4 can further decide for gNB or UE separately if such test or requirement is not needed or not practical and leave it to gNB or UE implementation”. Given the observations above the most reasonable thing to do is to leave sensing beam related aspects up to gNB implementation.

Proposal 1: Leave sensing beam and its relationship to transmission beam to gNB and UE implementation.
Conclusion 
In this contribution sensing beam and its relationship to transmission beam was discussed. The following observations and proposal were made.
Observation 1: Current ETSI (303 753, 303 722) and FCC (FCC 47 CFR § 15.255) rules do not mandate usage of specific channel bandwidths or channel rasters and therefore also channel alignment is optional.
Observation 2: ETSI EN 302 567 already includes LBT sensing beam and transmit beam requirements, and this correspondence will in practice be mandatory for LBT based equipment on the 57-71 GHz band.
Observation 3: Shared spectrum channel access requirements are not specified in TS 38.104.

Observation 4: Specification impact to requirements and conformance tests for shared spectrum channel access is not part of the WID and therefore LBT requirements cannot be specified.
Proposal 1: Leave sensing beam and its relationship to transmission beam to gNB and UE implementation.
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