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1. Introduction
In RAN2 NR AH meeting, it was agreed that paging can be transmitted at least using beam sweeping and the content of paging may be a paging indicator or the paging message which is for further study. The main concern on paging indicator [1] is false alarm rate. Another issue is the power saving mechanism including eDRX and PSM [2]. In this contribution, the power saving efficiency and use case for eDRX and PSM, and the applicability of paging indicator are discussed.
2. Discussion
2.1. Use cases and power saving efficiency of eDRX and PSM
The use of PSM is limited since UE may deactivate PSM at the time only for the transfer of mobile originated signalling or user data. This means downlink data transmission is only possible at the time of mobile originated data transfer and the UE deactivates PSM. PSM cannot cover all use cases for power saving, such as mobile terminated data transfer, whereas eDRX is a common solution for all use cases.
The power saving performance using eDRX can be optimized for different type of device for different application. The eDRX configuration used in legacy LTE system allows for flexibility to address different applications and device types. The time for paging monitoring can be reduced by shortening the PTW or increasing the eDRX cycle. It is flexible to configure different type of devices with different eDRX parameters to optimize the power saving efficiency for each UE.  If the downlink transmission is always in response of the uplink transmission (such as the use case of PSM), the eDRX cycle can be set to unlimited then the device does not need to monitor paging and the power consumption is reduced.
Proposal 1: Legacy eDRX mechanism is reused for power saving. Send LS to inform SA2/CT1 that eDRX mechanism is preferred from RAN2 point of view.
2.2. Analysis of paging indicator

In case of HF deployment, the downlink resource overhead for paging is increased with the max number of beams of the cell. There are three options for paging:
Option1: Same paging messages are sent on each beam of the cell using beam sweeping. 
As we agreed in the last meeting, UE in RRC_IDLE and RRC_INACTVE state monitors paging/notification every DRX cycle. UE monitors one paging occasion per DRX cycle and paging occasion is the time interval over which a paging message is transmitted by gNB.
Option2: Paging indication is transmitted with beam sweeping in a paging occasion [1]. 
If a corresponding paging indication exists in a paging occasion, UE selects a beam(s) and performs random access to request delivery of the paging message. The paging message can be transmitted towards the UE in a unicast manner or towards more than one UE in a broadcast manner. 

Option3: Different groups of UEs monitor different PIs [3]. 
All UEs in the group that are monitoring the same PI and able to decode the paging message perform uplink access if their corresponding PI is indicated/set in PO. In the uplink access, these UEs convey their user identities to gNBs which in turn compare these user identities received from the UEs with the list of user identities for the paged UEs received from the paging agent. Then, gNBs reply with a response to all those UEs that are paged, and, for other UEs monitoring the same PI but are not paged do not get a response from the gNB or as an alternative option receive a false paging indication. 

The three options are compared in the following table.
	Option
	Pros.
	Cons.

	Option1
	Simple
	1. Downlink overhead is increased for HF scenario.

	Option2
	Reduce the resource for paging.
	1. False alarm: increase uplink resource overhead and power consumption for UEs which are not paged and might cause access collision.
2. Delay of paging message.
3. The paged UE might distribute evenly in the cell and the paging might be transmitted on each beam and the reduction of downlink resource overhead is doubtable.

	Option3
	Reduce downlink resource overhead
	1. False alarm: increase uplink resource overhead (Msg1/Msg3) and downlink resource overhead (Msg2) and power consumption for UEs which are not paged, might cause access collision.
2. Add the complexity to NB.


Comparing option1 and option3, it is unreasonable to initiate UE to start random access procedure to reduce the downlink signalling overhead since it increases the uplink and downlink overhead and power consumption for UEs which are not paged. Option2 has similar problem of false alarm as option3 and it also causes delay of paging message which is not feasible for delay sensitive service. If the distribution of the paged UE is even in the cell using option2, the paging message needs to be transmitted on each beam and the signalling overhead cannot be reduced. So Option 1 is preferred.
Proposal 2: Same paging messages are sent on each beam of the cell using beam sweeping for HF scenario.

3. Conclusion

In this contribution, the paging mechanism for power saving and the paging efficiency on the network side are included. And it is proposed:
Proposal 1: Legacy eDRX mechanism is reused for power saving. Send LS to inform SA2/CT1 that eDRX mechanism is preferred from RAN2 point of view.
Proposal 2: Same paging messages are sent on each beam of the cell using beam sweeping for HF scenario.
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