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Introduction
L1 design for signal/channel and procedures for low power wakeup signal (LP-WUS) is important to achieve the benefits of the LP-WUS.
The SID of the LP-WUS can be found in [1].
	The study item includes the following objectives:
· 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. 


The contribution mainly focuses on the design of procedures and LP-WUS.

KPIs
The KPIs and requirements can be a guidance of design of the LP-WUS. In RAN1#110bis-e [2], the following KPIs can be considered.
· the power saving gain,
· the latency,
· the resource overhead to meet the coverage requirement, and
· the mobility in terms of the measurement relaxation at the main radio.
We should keep in mind in every details of designs.

Sync and RRM measurement at the LP-WUR
In RAN1#111 [3], feasibility study of RRM measurement performed at the LP-WUR, at least for serving/camping cell, was agreed.
	Agreement
For a UE support LP-WUR in IDLE/INACTIVE mode,
· Study how to reduce UE power consumption due to existing RRM measurement requirements at least for mobility support, 
· study feasibility of RRM measurements performed by LP-WUR, at least for serving/camping cell, based on signals detected by LP-WUR
· FFS: measurement metric
· FFS: whether and how to identify cell/ tracking area 
· FFS: need for neighbouring cells
· FFS: need for relaxation of existing RRM measurement requirements (for UE)



1.1 Neighboring-cell measurement
If the LP-WUR can support neighboring-cell measurement, the main radio can stay in ultra-deep sleep for long time. On the contrary, if the LP-WUR cannot support neighboring-cell measurement, the main radio may be timely wake up due to ping-pong effect at cell edge.
However, the corresponding reference signal for neighboring-cell measurement should be widely deployed in network and configured by gNB as measurement object. In other words, it is like SSB due to always-on characteristics. Furthermore, if the LP-WUR supports neighboring-cell measurement, it should support cell re-selection also, and the corresponding S criterion should be defined. The predicted spec impact seems large. Moreover, if the reference signal for the LP-WUR is out of band for the main radio, the measurement results may not be easily taken as reference for cell camping for the main radio.
On the other hand, it is not excluded that legacy SSS/[PBCH-DMRS] can be used as reference signal for neighboring-cell measurement for the LP-WUR. Therefore, neighboring-cell measurement by the LP-WUR may be feasible.
Anyway, whether the LP-WUR can support neighboring cell measurement can be discussed further.
Proposal 1: Whether the LP-WUR can support neighboring-cell measurement can be discussed further.

1.2 Sync and serving-cell measurement
In some companies’ contributions [4], the large time error (due to the large frequency drift) will degrade the detection performance of the LP-WUS significantly, especially when the LP-WUR monitors the LP-WUS periodically and the LP-WUS is not transmitted by gNB for long time. Usually sync and serving-cell measurement can be performed together for the same reference signal. Therefore, both sync and RRM measurement at the LP-WUR can be discussed. 
Proposal 2: At least, sync and serving-cell measurement is supported by the LP-WUR.

1.3 Periodic signal or aperiodic signal
In RAN1#112 [5], there were three options for sync signal agreed, if sync signal is to be introduced.
	Agreement
Study synchronisation signal used by LP-WUR, if needed, based on 
· Option 1: aperiodic signal transmitted as part of LP-WUS
· FFS: Whether the signal can additionally be transmitted separately from LP-WUS 
· Option 2: periodic signal transmitted separately from LP-WUS
· Option 3: Option1 + Option2



It should be noted that as a DTX signal the LP-WUS is not suitable for RRM measurement. As a part of the LP-WUS, preamble can be used for fine sync to mitigate the residual time/frequency error. Therefore, we prefer Option 3. 
Proposal 3: For sync signal, Option 3 can be supported, i.e. aperiodic signal (preamble) + periodic signal.

1.4 Aperiodic signal
In our view, as aperiodic signal is a part of the LP-WUS, i.e. preamble, it should be detected/processed by the same architecture as that for data payload for the LP-WUS. Therefore, it can use the same wavefom as that for data payload for the LP-WUS.
Proposal 4: Aperiodic signal (preamble) can use the same waveform as that for data payload for the LP-WUS.

1.5 Periodic signal
In our view, there could be two alternatives for sync and RRM measurement at the LP-WUR.
· Alt-1: Legacy SSS/PBCH-DMRS.
· Alt-2: Low power synchronization signal (LP-SS) with MC-ASK/FSK waveform.
In RAN1#112 [5], it was agreed that some measurement metrics can be studied.
	Agreement
Study potential measurement metric used for RRM measurements performed by LP-WUR. 
· examples of measurement metric are signal quality, signal power, detection rate of LP-WUS/synch signal
· companies to report assumption of signal used for measurements


In our view, RSRP is the baseline as measurement metric. The long sequence of legacy SSS/PBCH-DMRS has gain for interference mitigation, and cell ID in the sequence make the inter-cell interference randomized. It is noted that the total sequence length of legacy SSS/PBCH-DMRS is about 270 in total. For MC-ASK/FSK waveform, the sequence may not be long, since the number of MC-ASK/FSK symbols per OFDM symbol is very limited (i.e. value of M could be no greater than 8 in general view), and thus the interference mitigation and randomization gain are not good enough.
Moreover, it is better that the MR can use the periodic signal, which can reduce SSB overhead and then reduce the overall system overhead . 
Proposal 5: OFDMA-based signals/channels (e.g. SSS/PBCH-DMRS) is prioritized for periodic signal.
To guarantee the measurement accuracy, periodicity of the periodic signal can be similar to the severing-cell measurement periodicity implied by RRM measurement requirement, e.g. once per I-DRX cycle. In some companies’ contributions [6], a long periodicity of time error correction, e.g. once for several periodicities of the LP-WUS, may be enough, and the preamble at the beginning of the LP-WUS can be also used for residual time error correction. Therefore, the periodicity of the LP-SS may be long but no shorter than I-DRX cycle.

[bookmark: _Ref494215420][bookmark: _Ref502921678][bookmark: _Ref502921460]Design of LP-WUS
1.6 Waveform
In RAN1#111 [3], multi-carrier (MC)-ASK/FSK and OFDMA-based signals/channels were determined to be studied. 
	Agreement
· Study generation and link performance of multi-carrier (MC)-ASK (including OOK) waveform
· Study techniques to generate waveform by modulating sub-carriers of CP-OFDM [FFS : drop CP at transmitter)] symbol, consider up to M bits transmitted per OFDM symbol, where M is FFS. 
· Note that above does not preclude DFT-S-OFDMA 
· Study generation and link performance of multi-carrier (MC)-FSK waveforms
· Study techniques to generate waveform by modulating sub-carriers of CP-OFDM symbol [FFS : drop CP at transmitter)] symbol, consider up to M bits transmitted per OFDM symbol, where M is FFS.
· Study link performance of OFDMA-based signals/channels considering at least the existing signal/channel structure (e.g. CSI-RS, SSS)
· Other signal/channel structures are not precluded
· For next meeting, companies to provide input on aspects to consider that might impact link performance


For OFDMA waveform, it may be sensitive to CFO and phase noise and the performance is limited by ICI. In general, it needs higher frequency synchronization requirement. Hence, we do not prefer OFDMA waveform for the LP-WUS.
In RAN1#112 [5], there were four options for MC-ASK waveform.
	Agreement
For MC-ASK waveform generation, where K is size of iFFT of CP-OFDMA, N is number of SCs used by LP-WUS including potential guard-bands, study further 
· Option OOK-1: Single-bit in 1 OFDM symbol, SCs of LP-WUS are 
· OOK=1 means all SCs are modulated
· OOK=0 means all SCs are zero power (from base-band point of view)
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· Option OOK-2: Parallel M-bit OOK in frequency domain, 
· N SCs of LP-WUS is further separated into M segments (M=2 in Figure) possibly with guard-bands in-between and/or around 
· OOK=1 means all SCs in segment are modulated
· OOK=0 means all SCs in segment are zero power (from base-band point of view)
· FFS architecture.
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· Option OOK-3: Multi-tone single-bit OOK
· N SCs of LP-WUS is separated into L segments (L=2 on Figure) without guard-bands in-between segment, but possibly around
· OOK=1 means 1 sub-carrier (known by UE) of each segment is modulated, rest of SC is zero power (from base-band point of view)
· OOK=0 means all SCs in all segments are zero power (from base-band point of view)
· FFS architecture
[image: ]
· Option OOK-4: Transform M-bit OOK in time domain 
· N SCs of OOK-1 are generated by a transformation (DFT/Least square)
· N’ samples are generated from M-bits 
· signal modification may or may NOT be used
· truncation or other additional modification may or may NOT be used, if not used, N is the same as N’
· N’ can be the same as K
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· FFS modulated SCs are e.g. QAM symbols, sequences or other signals 
· Companies to report their assumptions
· potential guard-band SCs are zero power (from base-band point of view)
· [optionally, 2 additional segments, one always modulated and one always zero power (from base-band point of view) can be transmitted]
· Other options are not precluded (e.g. OOK-1 with multiple bits in one OFDM symbol)


In RAN1#112 [5], there were two options for MC-FSK waveform.
	Agreement
For M-bit MC-FSK generation study further the following options
· Option FSK-1: N SCs of LP-WUS are separated to M pairs of segments with potential guard-bands in-between and around. 
· segment comprises one sub-carrier or multiple contiguous SCs
· in a pair of segments one segment is modulated, other segment is zero power (from base-band point of view)
· Option FSK-2: N SCs of LP-WUS are separated to 2^M segments with potential guard-bands in-between and around.
· segment comprises one sub-carrier or multiple contiguous SCs
· one segment from 2^M segments is modulated, other segments of SCs are zero power (from base-band point of view)
· M >0
· N >1
· Study how to generate segment in time domain, e.g. OOK-1 or OOK-4 
· Other options are not precluded.


It can be observed that MC-ASK and MC-FSK have no big difference. Especially for Option OOK-2/3, they are alike MC-FSK, since they are also FDMed segments. For FDMed segments, some companies [7] [8] reported the possible larger guard bands are needed, since the residual frequency error is still very large for the low-complexity architecture, e.g. low-precise oscillator. Therefore, MC-ASK is our preference and Option OOK-1/4 is preferred in MC-ACK waveform.
Proposal 6: MC-ASK waveform is preferred, and Option OOK-1/4 is preferred.
For Option OOK-1/4, whether to specify modulated input signal (sequence) for bit 1 is being discussed. For Option OOK-1, the modulated input signal means the modulated signal input to IFFT. For Option OOK-4, the modulated input signal means the modulated signal input to the DFT/Least-Square block. There are two alternatives.
· Alt-1: Not to specify. How to use good signal to generate good time/frequency domain waveform is up to gNB. UE has no a prior information for detection, and UE may perform energy comparison between bit 1 and 0 for detection.
· Alt-2: To specify. Spec should define good signal to generate good time/frequency domain waveform. UE has a prior information for detection, and UE can use the information to correlate a sequence of samples for detection.
Alt-2 may provide better performance for detection at UE side, if high complexity is allowed at UE side. We prefer Alt-2.
Proposal 7: For Option OOK-1/4, the modulated input signal for bit 1 can be specified in the spec.
In RAN1#112bis-e, it was agree to study the methods to modulate input signal of the DFT/Least-Square block.
	Agreement
Study further methods to modulate input signal of the DFT/Least-Square block for OOK-4, and methods to modulate input signal of N SCs for other MC-ASK/FSK schemes
· study methods with respect to 
· improving frequency diversity by flattening the spectrum, frequency repetition and frequency hopping
· impact to dynamic range of RE power in frequency domain
· FFS: impact to PAPR of generated time domain modulated MC-ASK/FSK symbol
· improving robustness to timing error necessary spectrum adjustment for compatibility with CP-OFDM generation


In our view, not only methods to modulation input signal for Option OOK-4 but also that for Option OOK-1 should be studied. In fact, Option OOK-1 can be regarded as a special case of Option OOK-4, i.e. M=1 for Option OOK-4. For the case that M=1 for Option OOK-4, the DFT/Least-Square block can be regarded as a part of sequence generation. Therefore, we suggest studying the case that M=1 for Option OOK-4, including how to generate Option OOK-1 waveform by Option OOK-4 with M=1.
Proposal 8: Study the case that M=1 for Option OOK-4, including how to generate Option OOK-1 waveform by Option OOK-4 with M=1.

1.7 Sequence or channel coding
For MC-ASK/FSK waveform, information can be carried by ASK/FSK sequence or ASK/FSK channel coded bits.
	Agreement
· Study further following alternatives to carry the LP-WUS information using: 
· Alt 1: by sequence(s) detection/selection  
· FFS sequence type
· Alt 2: by encoded bits 
· FFS: what type of encoding scheme
· FFS: with or without other bits (e.g. CRC/FCS)
· Other alternatives are not precluded
· Study whether LP-WUS information needs to be preceded by known one or more sequence(s).


In our view, ASK/FSK modulation symbols are very limited in an occasion of the LP-WUS. For ASK/FSK sequence, there could be only 1 to 3 information bits carried by an occasion of the LP-WUS. It is very restrictive for system design. On the contrary, for ASK/FSK channel coded bits, there could be tens of information bits carried by an occasion of the LP-WUS. The coverage issue can be improved by diversities and high complexity at receiver. Therefore, we prefer Alt 2 for LP-WUS information carrying.
Proposal 9: Support Alt 2 for LP-WUS information carrying, i.e. using encoded bits.
The 1/2 code rate Manchester code is standardized in 802.11ba LP-WUS, so the 1/2 code rate Manchester code can be considered in NR LP-WUS too. To improve the sensitivity to extend coverage in WAN, the code rate may be lower than 1/2.
Proposal 10: The code rate can be equal to or lower than 1/2 (e.g. Manchester code).
The content of data payload should be studied. In RAN1#112bis-e, it was agreed to include at least information of UE group or UE part.
	Agreement
· For IDLE/INACTIVE mode study at least following candidates for content of LP-WUS
· information on which user(s) is/are targeted by the LP-WUS
· e.g. UE-group, -subgroup or -ID
· FFS: cell information 
· FFS: SI change and ETWS/CMAS information, tracking area information, and RAN area information
· For CONNECTED mode, study at least following candidates for content of LP-WUS
· information on which user(s) is/are targeted by the LP-WUS
· e.g UE-group, -subgroup or -ID
· indication to wake-up to PDCCH monitoring.
· Other information candidates are not precluded
· Study pros and cons of including above information to LP-WUS. 
· Note: the information may be explicitly or implicitly indicated.



1.8 The channel bandwidth
In RAN1#111 [3], the channel bandwidth of the LP-WUS was discussed and only provided with the candidate upper bounds.
	Agreement
For the purpose of study, the BW of one LP-WUS is not greater than X (FFS X is 5 or 20) MHz for FR1, study further 
· whether BW of LP-WUS is configurable (implicitly or explicitly)
· size of guard band [FFS: within or outside of BW X], if any 
· whether there is different X for Idle, Connected, Inactive modes
FFS: Whether FR2 is included in the scope of LP-WUS SI


In RAN1#112bis-e, it was agreed that at least one BW size <= 5MHz is recommended.
	Agreement
At least for IDLE/Inactive mode, at least one BW-size <=5MHz is recommended to be supported for FR1
· Other BW sizes are not precluded
· if additional BW-size(s) are recommended to be supported, BW-size can be up to 20MHz
· LP-WUS bandwidth size (including guard-bands) is assumed to be an integer number of PRBs


Resource of LP-WUS can be scalable for different coverage. On the other hand, the LP-WUR can be further extended for more functionalities, and we should consider the forward compatibility of the LP-WUS. The BW of one LP-WUS can be scalable to enable the forward compatibility.
Proposal 11: The BW of one LP-WUS can be scalable.

1.9 Structure
The structure of the LP-WUS can be like that of 802.11ba [9]. It includes two parts, such as delimiter/preamble and data payload. The structure is shown in the following figure.
[image: ] 
Figure 1: Illustration of the structure of the LP-WUS
For the structure, it looks like a new slot format should be defined like a new frame structure in 802.11ba. However, even if we accept this structure in the LP-WUS in NR, we do not see the need to change slot format. It is common understanding that the slot format in NR only means the direction of transmission but does not mean anything on any definition of signal/channel. In other words, a physical signal/channel for the delimiter/preamble and the data payload is sufficient. Furthermore, the new slot format will cause the coexistence issue for the legacy UEs.
Furthermore, the new slot format will cause the critical coexistence issue between new UE and legacy UE.
Hence, there is no need to introduce a new slot format.
Proposal 12: The structure of the LP-WUS does not mean a new slot format.

As mentioned above, structure includes the delimiter/preamble and the data payload.
Delimiter/preamble
In some literatures [9], it can provide some functions, e.g. starting of LP-WUS for continuous monitoring case and fine synchronization to mitigate the residual time/frequency error. The delimiter/preamble is an aperiodic signal for sync as mentioned before. Furthermore, it can be regarded as a demodulation reference signal (DMRS) also.
Data payload
In common understanding, it can provide information like paging in which potentially tens of bits should be contained. Since it contains the large number of bits, it could be a channel more than a signal to achieve the better balance between link level performance and resource overhead.
This structure is running in 802.11ba, and is proved efficient in power consumption in unlicensed band.
Whether it need to be introduced directly in NR should be studies. Firstly, this structure seems natural for unlicensed band and the Delimiter/preamble can provide the preamble detection based LBT. Nevertheless, it is not so useful in licensed band. Secondly, KPIs in 802.11ba and in NR may be different, e.g. KPIs in 802.11ba does not have resource overhead to meet the coverage/mobility requirement. The coexistence of multiple types of signals/channels are more important for NR system, so whether a signal/sequence and a channel have to be adjacent in time domain is questionable. Therefore, the structure of the LP-WUS containing delimiter/preamble and data payload can be studied.
Proposal 13: The LP-WUS can contain two part, i.e. an aperiodic signal and a channel.

Comparing different schemes of the LP-WUS
1.10 Comparing system overhead for a given BLER performance
In R17 PEI, link level simulation is needed to compare different schemes of PEI in terms of system overhead. Companies provided the system overhead for a required MDR at a required SINR. It is assumed that the required FAR can be always achieved by long CRC. The required SINR is the SINR to achieve the required MDR of paging PDCCH/PDSCH in a certain given setting.
Similarly, for the LP-WUS, link level simulation is also needed to compare different schemes of the LP-WUS in terms of system overhead, and companies can also provide the system overhead for a required MDR at a required SINR. However, the required SINR cannot be related to paging PDCCH/PDSCH. Actually, the required SINR should be related to the target coverage, e.g. the target SINR to achieve the target maximum coupling loss in link budget. The target coverage can be decided as some candidates.
Proposal 14: The target coverage for the LP-WUS can be decided as some candidates.
It should be noted that LP-WUS contains preamble and data payload. For simplicity, we assume preamble is sequence based and it is long enough to achieve the required MDR and FAR. Here, we mainly focus on data payload of the LP-WUS.
In RAN1#110bis-e [2], the required MDR/FAR for the LP-WUS was discussed and provided as follows.
	Agreement
For the performance evaluations of LP-WUS candidate designs, it is assumed that
· The miss-detection rate (MDR) of LP-WUS [1%],
· The false-alarm rate (FAR) of LP-WUS
· [0.1%, 1%, 10%]
· Other values are not precluded for studying reported by companies
· Note: if LP-WUS for wake-up indication consists of two parts or even multiple parts, the proposed MDR/FAR should take into account the reception performance of the two or more parts jointly
· The above values applied in both RRC CONNECTED and IDLE/INACTIVE mode.
· FFS FAR requirement based on the study outcome of the impact of FAR on power consumption / power saving gain / system overhead
· FFS: Note: FAR should be evaluated both in the absence of gNB transmissions and in the presence of transmissions from gNB. Proponent to provide the details.


[bookmark: _GoBack]In RAN1#112 [5], the required MDR is updated as 1%, and the required FAR was updated as [0.1%, 1%].

1.11 Comparing BLER performance for a give system overhead
Alternatively, we can compare BLER performance for a given system overhead (e.g. fixed time/frequency resource), which is shown in RAN1#112 agreement [5].
	Agreement
· When evaluating and/or comparing link performance of MC-ASK, MC-FSK, and CP-OFDMA waveforms of LP-WUS at least
· raw information bit-size
· [time/frequency resources (including any guard bands), if applicable]
· [total energy of LP-WUS across the time/frequency resources]
· FFS: false alarm probability/rate
· FFS: misdetection probability/rate
               are kept [comparable or fixed]. Study at least
· impact of timing error
· impact of frequency error
· impact of phase noise and I/Q imbalance, if applicable
· impact of ADC resolution and sampling rate
· impact of interference
· impact of delay spread
· impact of doppler spread
· Companies to report
· how they modelled SINR
· time/frequency resources (including any guard bands) for the scheme
· false alarm probability/rate and misdetection probability/rate
· power consumption of the MR if false alarm probability/rate not fixed across MC-ASK, MC-FSK, and CP-OFDMA waveforms
· When comparing waveforms of LP-WUS, consider the impact to gNB for each of the waveform generation schemes. Consider whether there is impact to PAPR and a need for additional hardware for WUS.


For total energy of LP-WUS across the time/frequency resource, in our view it is absorbed in SINR. In RAN4 spec (see Appendix A.1), SNR is already defined by the average signal power across frequency resource. It can be easily extended to the average signal power across time/frequency resource. 
In RAN1#112bis-e, descriptions on time/frequency resource and total energy is updated as follows.
	Agreement
Update the RAN1#112 agreement as the following:
· [time/frequency resources (including any guard bands), if applicable]
· [total energy of LP-WUS across the time/frequency resources]
Working assumption: In place of the above deleted bullets:
· Alt 1:
· average EPRE within the [time]/frequency resources used for LP-WUS (including any guard bands)
· time/frequency resources used for LP-WUS (including any guard bands)
· Alt 2:
· average EPRE within the [time]/frequency resources used for LP-WUS (including any guard bands)
· SNR is calculated as average EPRE divided by power of noise [and interference].
· Companies to report whether and how power pooling across and within MR OFDMA symbols is used.
· FFS: PAPR applicable to LP-WUS


In R17 PEI, for simplicity, only raw information bit size and time was fixed and average resource overhead was compared. Likely, for the LP-WUS, only raw information bit size is fixed. For average EPRE, it is absorbed into SNR, and statement of fixed average EPRE in link-level simulation is weird in our view. Therefore, we think Alt 1 and Alt 2 can be both removed.
Proposal 15: Remove Alt 1 and Alt 2 for fair comparison of different schemes for the LP-WUS, i.e. only raw information bit size is fixed.

Conclusion
We have the following proposals.
Sync and RRM measurement at the LP-WUR
Proposal 1: Whether the LP-WUR can support neighboring-cell measurement can be discussed further.
Proposal 2: At least, sync and serving-cell measurement is supported by the LP-WUR.
Proposal 3: For sync signal, Option 3 can be supported, i.e. aperiodic signal (preamble) + periodic signal.
Proposal 4: Aperiodic signal (preamble) can use the same waveform as that for data payload for the LP-WUS.
Proposal 5: OFDMA-based signals/channels (e.g. SSS/PBCH-DMRS) is prioritized for periodic signal.
Design of LP-WUS
Proposal 6: MC-ASK waveform is preferred, and Option OOK-1/4 is preferred.
Proposal 7: For Option OOK-1/4, the modulated input signal for bit 1 can be specified in the spec.
Proposal 8: Study the case that M=1 for Option OOK-4, including how to generate Option OOK-1 waveform by Option OOK-4 with M=1.
Proposal 9: Support Alt 2 for LP-WUS information carrying, i.e. using encoded bits.
Proposal 10: The code rate can be equal to or lower than 1/2 (e.g. Manchester code).
Proposal 11: The BW of one LP-WUS can be scalable.
Proposal 12: The structure of the LP-WUS does not mean a new slot format.
Proposal 13: The LP-WUS can contain two part, i.e. an aperiodic signal and a channel.
Comparing different schemes of the LP-WUS
Proposal 14: The target coverage for the LP-WUS can be decided as some candidates.
Proposal 15: Remove Alt 1 and Alt 2 for fair comparison of different schemes for the LP-WUS, i.e. only raw information bit size is fixed.
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Appendix
A.1  SNR definition in 38.101-4
The SNR definition in 38.101-4-h70 is shown as follows.
	The reference point SNR is defined as:
	
-	NRX denotes the number of receiver reference points, and the super script receiver reference point j.
-	The above SNR definition assumes that the REs are not precoded, and does not account for any gain which can be associated to the precoding operation.
-	Unless otherwise stated, the SNR refers to the SSS wanted signal. 
-	The downlink SSS transmit power is defined as the linear average over the power contributions in [W] of all resource elements that carry the SSS within the operating system bandwidth.
-	The power ratio of other wanted signals to the SSS is defined in Clause C.3.1.
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