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Introduction
In this contribution, we present our TP on the WUS signal power boosting.  
[bookmark: _Ref115159812]Discussion
The LS question[1] for boosting WUS signal is formulated with the below study point [2]: 
[bookmark: _Ref142474225]Sub-topic 1-4 WUS power boosting
Issue 1-4-1: LP-WUS power boosting
Agreement:
· Study whether gNB can boost WUS of 24 RB with X dB., e.g X = 3 or 6 dB based on the information from RAN1 LS in R4-2307012.

In WF[3], reusing the legacy RF specification in 38.104 is agreed to be starting point. In below session, we discuss possible WUS signal boosting impact on existing gNB. In existing gNB installed base regardless if AAS or non-AAS, there may have various digital filter implementations where sub-banding is one solution. The sub-banding is a solution to aggregate the lower bandwidth to NR larger bandwidth. To simplify the discussion, a filtering solution based on sub-banding is further elaborated.
In Figure 1, it is illustrated that how a WUS signal could be possibility supported at a remote radio unit using the sub-banding.




[bookmark: _Ref144795390]Figure 1: Supporting WUS signal at remote radio unit
The 24 RB WUS together with NR signal may be split to use lower bandwidth channel filter and then be aggregated with other filtered signals to form a larger bandwidth signal(e.g 100MHz ). The signal splitting in frequency domain may happen at DU side and as such the split signal including the WUS may be mapped to one of the antenna carrier in CPRI. If the 24 RB WUS signal would be boosted with 6 dB and using a 33MHz filter as illustrated in Figure 2, the average power of signal (e.g Blue signal in Figure 2) will be increased for this antenna carrier and this may cause the CPRI overflow. This could occur with the assumption that the average power of the carrier would be kept the same before and after the boosting.
Another aspect is that 6dB boosting given that total power is kept the same with existing filter solutions without modification may result in higher emissions close to carrier.

[bookmark: _Ref145059728]6dB power boosted WUS signal may cause CPRI overflow and possibly increase in emissions close to carrier for some base station implementation.

[image: ]
[bookmark: _Ref144797744]Figure 2: WUS signal boosting with lower bandwidth filter
In TS 38.141-1 and TS 38.141-2, BS vendor can declare the power difference between carriers. For the same carrier bandwidth, when different power would be configured, the carrier with higher power can transmit with higher PSD level. If WUS signal can be mapped to such carrier, the WUS signal can be transmitted with higher PSD. 
[bookmark: _Ref145059750]The power boosted WUS can be mapped to separate carrier which is configured with higher PSD then other carriers.

	D.25
	Maximum supported power difference between carriers
	Maximum supported power difference between carriers. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.



	D.50
	Maximum supported power difference between carriers
	Maximum supported power difference between carriers in each supported operating band. Declared per operating band (D.4).



From the discussion above, it can be observed that 6 dB power boosting for 24 RB WUS signal may not be possible for some product deployed at network. 3 or 6 dB power boosting may be possible for multiple carrier configuration where one carrier is configured with higher power than others. Therefore, as the WUS feature is preferably deployed with existing network, the power boosting of WUS can be a optional feature which can be declared by manufacture. 
[bookmark: _Ref145059762][bookmark: _Hlk145059080]Manufacture to declare if   power boosting for WUS signal is supported and the boosting level from 0 dB to 6B. 


TP proposal 
7.1.2.5	gNodeB RF impacts
Editor’s note: reserved
The power boosting of 3 dB or 6 dB of a WUS signal relative to the average power of a configured NR carrier can improve the WUS signal coverage. It is beneficial to enable the 3dB or 6 dB power boosting at the existing network. Therefore,  RAN4 assumes to reuse the legacy RF specification as a starting point. It is identified that 3 dB or 6 dB power boosting for a 24 RB WUS signal may not  be feasible for some of deployed gNB when average power is kept the same before and after power boosting. It is feasible to configure different PSD carriers in a multiple carrier configuration where WUS signal can be placed in a higher PSD carrier among all configured carriers. The amount of boosting is up to manufacture declaration following the legacy manufacture declaration. For existing NR base station, it is recommended that manufacture declares if the power boosting for WUS signal is supported for gNB.

Conclusions
In this contribution, we present our view on gNB RF impacts for WUS signal power boosting with below observations and proposals:
Observation 1 6dB power boosted WUS signal may cause CPRI overflow and possibly increase in emissions close to carrier for some base station implementation.
Observation 2 The power boosted WUS can be mapped to separate carrier which is configured with higher PSD then other carriers.
Proposal-1: Manufacture to declare if   power boosting for WUS signal is supported and the boosting level from 0 dB to 6B.
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