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Introduction
In the email discussion [Post111-e][907], we discussed the UE grouping for paging enhancement and some candidates were downselected as follows: 
	Proposal 2:
The solution of “paging for UE subgroups using multiple P-RNTI” is de-prioritized from RAN2 perspective. 

Proposal 3:
The solution of “paging for UE subgroups using different time/frequency resources” is de-prioritized from RAN2 perspective. 

Proposal 4:
The solution of “paging indication for UE subgroups using paging DCI” is considered as a candidate for paging enhancements. The solution is feasible only if RAN1 agrees to related DCI format change.

Proposal 5:
The solution of “paging early indication or wake-up signal (WUS) for UE subgroups” is considered as a candidate for paging enhancements. The solution is feasible only if RAN1 agrees to introduce such early indications.

Proposal 6:
The solution of “cross-slot scheduling of paging for UE subgroups” is considered as a candidate for paging enhancements. The solution is feasible only if RAN1 agrees to introduce cross-slot scheduling for idle/inactive mode UEs.


In this contribution, we continue the discussion on the three candidates for paging enhancements for further progress.
Discussion
According to the report of the email discussion, the surviving candidates for UE grouping are as follows:
· Solution 1: paging indication for UE subgroups using paging DCI
· Solution 2: paging early indication or wake-up signal (WUS) for UE subgroups
· Solution 3: cross-slot scheduling of paging for UE subgroups

From RAN2 perspective, it is not main concern whether the information for UE grouping is delivered in sequence form or DCI form in physical layer. Our concern is the expected power saving gain and the impact on RAN2 spec of each solution. It is purely RAN1’s responsibility to decide whether to go for a WUS based or DCI based solution. So, rather than trying to select the final solution in RAN2, it would be better to provide useful consideration from RAN2 perspective to RAN1 so that RAN1 can take into account it in their works. 

All solutions allow UE to skip the following PDSCH decoding when the paging indication for its group is not detected, and it would be helpful to reduce the false alarm. The difference between solution 1 and 2 is that UE acquires the grouping information within the paging occasion in solution 1 while the UE receives the grouping information before paging occasion in solution 2.

If the paging indication for UE grouping is sent in paging DCI, the power saving gain it brought is limited as it requires decoding paging PDCCH. Furthermore, if PDCCH and PDSCH are sent in the same slot, UE will receive the both paging DCI and the potential paging message in the same slot at one time, so in this case, the expected power saving gain is just PDSCH processing power. On the contrary, when a UE knows that it is not to be paged in advance from PEI/WUS, it can save not only the paging PDCCH/PDSCH reception, but also the pre-synchronization steps before the paging occasion. Even though the paging DCI is used, if the PDCCH and the corresponding PDSCH can be scheduled in different slot with sufficient gap, it can save the power as much as PEI/WUS.

In conclusion, if the grouping information is transmitted in any form before the paging occasion, UE can fall into a deep sleep when the paging indication for its group is not detected. Therefore, as the firs requirement of the paging indication, we propose that the paging indication for UE grouping should be transmitted before paging occasion.
Proposal 1
The paging indication for UE grouping is transmitted before paging occasion.
One of main difference between WUS and DCI is the information-carrying capacity. WUS is just a short sequence so the amount of information that can be contained in WUS is much smaller than DCI form. In WUS based solution, the maximum number of UE groups that a PO can have would be limited, and the network could not adjust the UE group number according to the paging load which is not feasible. Therefore, in choosing the final solution, we need to define how much information needs to be included in the paging indication. If the amount of required information is too large to be contained in the WUS like sequence, DCI like signal would be required. 

The intended UE behaviour in proposal 1 is that the UE not paged doesn’t turn on the receiver for an entire paging occasion. This means that the UE doesn’t try to receive even short message as well as potential paging message. Therefore, if the paging indication for power saving is transmitted before the paging occasion, all information in the existing paging DCI should be included in the power saving signal.
Proposal 2
The paging indication for UE grouping also includes all information in short message, i.e. systemInfoModification, etwsAndCmasIndication and stopPagingMonitoring.
Proposal 3
If proposal 1 and/or 2 is acceptable to RAN2, send an LS to ask RAN1 to take into account RAN2 agreements in their works. 
Conclusion

Proposal 1
The paging indication for UE grouping should be transmitted before paging occasion.
Proposal 2
The paging indication for UE grouping also includes all information in short message, i.e. systemInfoModification, etwsAndCmasIndication and stopPagingMonitoring.
Proposal 3
If proposal 1 and/or 2 is acceptable to RAN2, send an LS to ask RAN1 to take into account RAN2 agreements in their works. [image: image1.png]
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