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Introduction
Following the recently concluded study item on the feasibility of using NR in unlicensed spectrum, the NR-U WI is in progress in RAN1 [1]. In the last meeting, the following agreement was reached regarding DL signals and channels [2]:

Agreement:
· The UE may assume the presence of a signal, such as the DMRS in any [PDCCH or GC-PDCCH] transmission, to detect transmission bursts by the serving gNB, to enable power saving by not necessitating performing blind decodes to detect the transmission burst (Note: The power saving possibility by not necessitating blind decodes assumes performance relaxation for PDCCH decoding is not needed. Also, this does not mandate a two-step PDCCH decoding process for the UE with respect to DMRS detection).
· If a preamble transmitted at the start of a burst is agreed to be specified (this does not preclude usage of preambles by implementation), it may be used in addition to the DMRS of PDCCH/GC-PDCCH or any other signals in the gNB transmission to detect the start of transmission bursts by the serving gNB and potentially for power saving
· Note: Whether a preamble, if defined, can be used for power saving in all cases depends on the details of the design.
· Note: Other signals present in the transmission burst may also be used for the purpose of detection of the transmission burst
· FFS: Potential enhancements to DMRS design to address issues with detection probability
· The payload of a PDCCH and/or GC-PDCCH transmission can contain information regarding COT structure that may be used by the UE for power saving 

In this contribution, we further discuss the role of non-NR-based signals/channels as an initial signal.
NR-U Initial Signal

The NR-U SI phase extensively discussed the role and structure of an initial signal in NR-U. In RAN1#93, the following agreement was reached regarding the purpose(s) of an initial signal:
· Benefits of using a signal that facilitates its detection with low complexity can be investigated including all/part of the following scenarios/use cases: 
· UE power saving
· Improved coexistence
· Spatial reuse at least within the same operator network 
· Serving cell transmission burst acquisition

Unfortunately, the subsequent discussions tried to address each scenario individually, instead of studying a holistic design that can address all of the above use cases. This trend continues in the WI, where the agreement in Section 1 only focuses on DL transmission burst detection. A more comprehensive assessment of the options is shown in Table 1, setting aside implementation/complexity concerns for now.

Table 1: Comparison of initial signal options
	Use case
	DM-RS
	PDCCH
	802.11a/802.11ax preamble

	Power saving due to avoidance of blind PDCCH decodes
	Yes
	No
	Yes

	Power saving due to indication of COT structure
	No
	Yes
	Yes*

	Improved coexistence
	No
	No
	Yes†

	Spatial reuse within same operator network
	No
	No
	Yes‡

	Serving cell burst identification
	Yes
	Yes
	Yes*

	*: Requires modification in 802.11ax preamble PLCP and/or MAC header
†: Preamble-based coexistence has been shown to satisfy the fair coexistence criterion in TR 38.889
‡: 802.11ax BSS color/spatial reuse group feature



The pros and cons of NR-based versus non-NR-based signals for NR-U have been discussed repeatedly and no further reconciliation is deemed possible for the two perspectives. In order to make progress, three high-level observations can then be made as follows:
Observation 1: It is unreasonable to not utilize NR signals, such as DM-RS that will anyway be present, for any applicable initial signal use cases, such as serving cell transmission identification. 
Observation 2: Customizing the 802.11ax preamble to carry NR-U PCI/RAT identifier/COT structure would potentially make it non-compatible with legacy Wi-Fi devices in the 5 GHz band. Therefore, customized preambles are more suitable for ‘greenfield’ bands such as 6 GHz.
Observation 3: Certain network operators with existing 802.11ax deployments may want NR-U devices to also transmit/receive preambles in the case of overlapping, co-channel deployments.
Therefore, for the case of 5 GHz, the use of preambles can be left to implementation. In terms of specification impact, two options should then be allowed for channel access: ED-only LBT and preamble+ED detection. This would be similar to the two options allowed in ETSI EN BRAN 301893. For the case of 6 GHz, a customized preamble that meets all use cases in Table 1 and can be decoded by both NR-U and 802.11ax is suggested to be adopted and pursued further in consultation with other stakeholders in unlicensed spectrum.
Proposal 1:  For the case of 5 GHz, the use of preambles can be left to implementation. In terms of specification impact, two options are allowed for channel access: ED-only LBT and preamble+ED detection.

Proposal 2: For the case of 6 GHz, a customized preamble that also carries NR-U RAT identifier/PCI/COT structure and can be decoded by both NR-U and 802.11ax is suggested to be adopted and pursued further in consultation with other stakeholders in unlicensed spectrum.

[bookmark: _GoBack]Finally, regarding implementation complexity, some sources have claimed that decoding 802.11 signals entails the support of a new sampling frequency by NR hardware, while another potential issue is the long delay (up to several hundred ms) needed to change BWPs of a different subcarrier spacing. While this is up to implementation at least for 5 GHz, it is noted that the NR modem need not directly decode the 802.11 preamble, since a secondary WiFi modem can be used for the purposes of preamble detection/decoding and passing the results to the NR scheduler, as is the case in earlier variants of 3GPP technologies in unlicensed spectrum [3]. 

Summary
In this contribution we examined the use of non-NR signals/channels as an initial signal for NR-U. The following observations and proposals ensued.
Observation 1: It is unreasonable to not utilize NR signals, such as DM-RS that will anyway be present, for any applicable initial signal use cases, such as serving cell transmission identification. 
Observation 2: Customizing the 802.11ax preamble to carry NR-U PCI/RAT identifier/COT structure would potentially make it non-compatible with legacy Wi-Fi devices in the 5 GHz band. Therefore, customized preambles are more suitable for ‘greenfield’ bands such as 6 GHz.
Observation 3: Certain network operators with existing 802.11ax deployments may want NR-U devices to also transmit/receive preambles in the case of overlapping, co-channel deployments.
Proposal 1:  For the case of 5 GHz, the use of preambles can be left to implementation. In terms of specification impact, two options are allowed for channel access: ED-only LBT and preamble+ED detection.
Proposal 2: For the case of 6 GHz, a customized preamble that also carries NR-U RAT identifier/PCI/COT structure and can be decoded by both NR-U and 802.11ax is suggested to be adopted and pursued further in consultation with other stakeholders in unlicensed spectrum.
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