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Introduction
	In RAN1 #88 meeting , Athens, the following agreements were reached [1]
Agreements:
· Support the paging channel design at least for RRC idle mode as follows:
· Paging message is scheduled by DCI carried by NR-PDCCH and is transmitted in the associated NR-PDSCH
· FFS: 
· Paging indication triggers UE beam reporting (if supported) 
· Opt-1: paging indication is in DCI
· Opt-2: paging indication is in non-scheduled physical channel
· How to indicate SI update if it is supported in paging 



In this contribution, we present the discussion on the NR paging design for both packet arrival and system information update purposes and provide our views based on the above agreements.

Discussion
The Paging could be used for indicating packet arrival for an IDLE mode UE and the system information update. The paging message for packet arrival contains UE ID. The message size for a single UE is around 40 to 90 bits order in LTE system. Meanwhile, only a few bits are needed to indicate the system information update. In NR system, the similar amount of the message size can be expected, however, beam sweeping should be considered.
Paging design for packet arrival
As agreed in previous meeting, the beam sweeping for paging transmission is supported, so there are two alternatives to support the paging transmission. 
1) Alt1: both the paging indication and message are swept
In this alternative, the paging indication and message are transmitted in each beam. However, the more beams used, the more duplicated paging messages are transmitted. Obviously, the resource overhead is linearly increased with the number of supported beams in this approach.  Also from the latency aspect, it is preferred that the paging transmission is multiplexed with the SS block in each beam. Otherwise, another round of beam sweep for paging transmission is needed. However, whether there is enough capacity for add the paging message transmission in the SS block is quite doubtable especially considering the message size is linear increased with the number of objective UEs. 
Thus this alternative seems not preferred for NR paging design, and the paging message should not be swept.
2) Alt2: only the paging indication is swept
In this alternative, the paging indication is swept and its related paging message is transmitted in the dedicated beam for the given UE. There are further two options to transmit the paging indication, one (Opt-1) is to transmit the paging indication in the DCI and the other (Opt-2) is to transmit the paging indication in a non-scheduled physical channel. 
For option1, if the common search space for paging DCI is similar as that of LTE, then the transmission interval of such USS has no binding relation with the SS block or SS burst, however, the non-scheduled physical channel can be multiplexed with the SS block in time domain of each beam. When considering the implementation of idle mode UE for downlink synchronization before the PO reception, it is better for the paging indication to be multiplexed the SS block in each beam which could take the shortest reception window in time domain. Thus form the UE point of view it could bring power saving gain in the long run, as depicted in figure 1.
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Figure1: Actual PO for different options

Furthermore, the essential problem is how the gNB get the best beam information of the UEs. The paging indication can be used for triggering the UE beam reporting. The target UE could report the best beam information based on the received paging indication or other signaling. This can be achieved in the RRC establishment procedure for target UE.
Proposal 1: Paging indication triggers the UE beam reporting is supported, and the paging indication is preferred to be align with the SS block in time domain..

Paging design for system information update
Paging indication in a non-scheduled physical channel can also be leveraged as the indication for system information update. For example, there can be a common bit in addition to the paging indication bits to inform UE the updating of SI. 
Similarly as NB-IoT, DCI can also be used for system information update, however, considering paging for packet is more frequently used than SI update, we prefer the Opt-1 as the paging design in NR.
Proposal 2: Paging indication for packet arrival and system information update can be carried in a non-scheduled physical channel for NR.

Conclusions
In this contribution, we present the discussion on the paging design for both packet arrival and system information update purpose. Based on our analysis, we have the following proposals:
Proposal 1: Paging indication triggers the UE beam reporting is supported, and the paging indication is preferred to be align with the SS block in time domain.
[bookmark: _GoBack]Proposal 2: Paging indication for packet arrival and system information update can be carried in a non-scheduled physical channel for NR.
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