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1	Introduction 
The study on low-power Wake-up Signal and Receiver for NR has been added to the 3GPP Rel-18 work plan with the following objectives [1]:

	· Identify evaluation methodology (including the use cases) & KPIs [RAN1]
· Primarily target low-power WUS/WUR for power-sensitive, small form-factor devices including IoT use cases (such as industrial sensors, controllers) and wearables
· Other use cases are not precluded
· Study and evaluate low-power wake-up receiver architectures [RAN1, RAN4] 
· Study and evaluate wake-up signal designs to support wake-up receivers [RAN1, RAN4] 
· Study and evaluate L1 procedures and higher layer protocol changes needed to support the wake-up signals  [RAN2, RAN1] 
· Study potential UE power saving gains compared to the existing Rel-15/16/17 UE power saving mechanisms, the coverage availability, as well as latency impact of low-power WUR/WUS. System impact, such as network power consumption, coexistence with non-low-power-WUR UEs, network coverage/capacity/resource overhead should be included in the study [RAN1]
· Note: The need for RAN2 evaluation will be triggered by RAN1 when necessary. 



Over the past several meetings, RAN4 has been discussing aspects related to the RAN1 LS on LP-WUS [2], with the latest agreements captured in [3-8].  During the RAN4 #108 meeting a rationale for the separate band WUS system architecture was presented and discussed in [9].  This contribution updates and captures the material in a text proposal to TR38.869.
Proposal 1:	It is proposed to approve the text proposal below.

Text Proposal
<< begin change 1 >>
[bookmark: _Toc134692253][bookmark: _Toc127570607]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP RP-222644: " Study on low-power wake up signal and receiver for NR".
[3]	ITU-R BT.1206: “Spectrum limit masks for digital terrestrial television broadcasting”.
[4]	3GPP TR 36.792: “Summary of regulatory requirements on unwanted emissions for transmission over broadcast bands in UHF spectrum”.
[5]	3GPP TS 36.101: “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception”.
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<< begin change 2 >>
7.1.2.7	Dedicated spectrum for the wake-up signal
Dedicated spectrum for the wake-up signal can enable a low-complexity UE receiver design. This can avoid reducing the spectral efficiency of cellular communications by not configuring the WUS in-channel with the wanted cellular data (see Table 6.1-1 in this Technical Report). A reuse of spectrum licensed for broadcast operation can be a viable scenario.
According to the ITU Recommendation BT.1206 [3], spectrum limit masks for digital terrestrial television broadcasting have enabled such services to operate globally (also in accordance with local regulation, where applicable). As part of Rel-18, 3GPP had enabled the use of this spectrum as 5G terrestrial broadcast [4], with the corresponding standalone downlink only (SDO) bands 107 and 108 specified in TS36.101, as follows [5]:
Table 7.1.2.7-1: 5G terrestrial broadcast operating bands
	Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	107
	
	N/A
	
	612 MHz
	–
	652 MHz
	SDO

	108
	
	N/A
	
	470 MHz
	–
	698 MHz
	SDO



These bands represent globally available allocations of broadcast spectrum. As a regional example, the FCC has defined the TV whitespaces spectrum.  TV channels 19 through 36 span the 500 – 608 MHz frequency range.  Each TV channel is 6 MHz wide with 0.309 MHz guard band on each side.  In total, there are 11.14 MHz available with this guard band spectrum. This background material provides the context for the spectrum feasibility of operating a broadcast service dedicated to transmitting wake-up signals for cellular UEs.
A wake-up signal (WUS) broadcast network can be overlaid over the mobile broadband (MBB) network, as shown in Figure 7.1.2.7-1 below.
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Figure 7.1.2.7-1: Potential layout of WUS and MBB networks 
The WUS network can utilize low-frequency spectrum and existing high-power broadcasting infrastructure to cover multiple mobile broadband (MBB) cells with one WUS node.  In this model, the WUS broadcast network and the cellular MBB network could belong to the same operator or different operators.
To further rationalize the potential of a separate band WUS network architecture, we consider the potential convergence between the tasks of broadcasting wake-up signals and broadcasting other multicast information to users in the network.  With this convergence, broadcast nodes may be utilized to transmit wake-up signals, emergency messages, and other broadcast information to users.
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