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1. Introduction
In RAN4#110bis meeting, RAN4 started the WI phase discussion on LP-WUS/WUR and reached some preliminary agreements. For part of the topics, some companies had concerns that RAN4 needs to wait for some RAN1’s conclusions on LP-WUS signal design.
In this contribution, we discussed the system parameters for LP-WUS/WUR.
2. Discussion
2.1 Example Operating Bands
Based on the discussion in last meeting on operating band, most companies agreed that all of the licensed bands should be supported ideally. However, the higher the operating band is, the higher propagation loss is. It will further shrink the coverage for the higher operating bands.
For the RF requirements definition, due to REFSEN requirements are band dependent requirements. Some parameters such as NF, SNR and IM should be the same for all the LP-WUS bands. Thus to evaluate the SNR value, choose some example bands would be beneficial, and it is still FFS on choosing the example bands according to the WF in last meeting, which is shown as below[1].
	Agreement:
· Focus on FR1 licensed bands
· FR2 is not precluded
· FFS on which licensed bands will be chosen as example bands for band specific requirements


In our understanding, choose one low band, one medium and one high band may be enough considering the workload balance, and the RAN1 study as well. For the low band, band n28 (700MHz) could be a good choice considering band n28 is a globally popular band, and there were already some studies in the SI phase for 700MHz. Similar for band n41 (2.6GHz) that is mostly used in SI phase by RAN1 and RAN4 and band n3 (1800MHz).
Proposal 1: Choose band n28 (700MHz), band n3 (1800MHz) and band n41 (2.6GHz) as example bands for band specific requirement study.
2.2 Channel Raster
For NB-IoT, the center frequency of an NB-IoT PRB is defined at the center of 6th sub-carrier and 7th sub-carrier in order to align NB-IoT carrier with LTE RB. However, not every LTE RB’s center frequency can align with 100kHz channel raster frequency point, which makes the location of NB-IoT PRB very limited. To support more flexible location, the frequency offset between the center frequency of the NB-IoT PRB and the nearest channel raster frequency point is relaxed to no larger than 7.5kHz. For standalone carrier of NB-IoT, it is required that the center frequency should be aligned with channel raster frequency point and there is no need to consider frequency offset.
When it comes to LP-WUS, similar issue exists. In current RAN1 discussion, standalone carrier for LP-WUS is not excluded, which means both in-band case and standalone case need to be considered. 
For in-band case, considering that LP-WUS RBs are transmitted together with NR RBs, existing channel raster can be reused. The center frequency can also be defined at the center of LP-WUS PRBs in order to align with NR RBs. Then, a frequency offset should be considered to support flexible location of LP-WUS RBs in NR carrier.
[bookmark: _GoBack]For standalone case, the center frequency should be aligned with channel raster frequency point of the corresponding operating band, and there is no need to consider frequency offset.
Proposal 2: Reuse existing channel raster as a start point for LP-WUS study.
Observation 1: For in-band operation of LP-WUS, a frequency offset should be considered to support flexible location of LP-WUS RBs in NR carrier. For standalone operation of LP-WUS, there is no need to consider frequency offset.
3. Conclusion
Propose 1: Choose band n28 (700MHz), band n3 (1800MHz) and band n41 (2.6GHz) as example bands for band specific requirement study.
Proposal 2: Reuse existing channel raster as a start point for LP-WUS study.
Observation 1: For in-band operation of LP-WUS, a frequency offset should be considered to support flexible location of LP-WUS RBs in NR carrier. For standalone operation of LP-WUS, there is no need to consider frequency offset.
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