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Introduction
	In RAN1 NR Ad-Hoc Spokane, the following agreements were reached [1][2]
Agreements:
· Companies are encouraged to compare the following options for channel design for paging, taking the necessity of beam sweeping into consideration
· Opt-1: Paging message is scheduled by DCI carried by NR-PDCCH and is transmitted over PCH carried by NR-PDSCH
· Opt-2: Paging message is transmitted in a non-scheduled physical channel 
· Where the paging indication may be carried by NR-PBCH or some other channel(s)
· Opt-3: Paging message is transmitted over PCH carried by NR-PDSCH without DCI. The resource is semi-statically configured
· Opt-4: Paging message (e.g., only for SI change indication) is transmitted over NR-PDCCH without NR-PDSCH
· Opt-5: Paging message is transmitted by PDSCH and paging indication is transmitted non-scheduled physical channel
· Companies are encouraged to provide their views on 
· Definitions of paging occasion and paging periodicity
· Content and payload of paging message



In this contribution, we have some considerations on the NR paging design based on the agreements and the discussions.

Discussion
As discussed in previous meeting, for idle mode NR UE which works on the higher frequency above 6GHz, beam sweeping for paging (paging indication or paging message) should be supported to improve the coverage. Considering the necessity of beam sweeping, there are five options in the agreements of paging design for comparison in the recent NR AH meeting.
In our opinion, the higher bands above 6GHz should be considered in the first place for NR paging design and only if the agreements could not be adopted by the lower frequency bands, then its paging design can keep the same as LTE, we are open to the separated mechanism for different bands. 
In the following chapter, we will discuss the preferred options for beam sweeping based paging design.

Paging design for beam sweeping system
As agreed in previous meeting, paging for idle mode UE needs to be transmitted using the multiple transmission beams to increase the coverage, thus transmitting some paging information in the SS block is reasonable to avoid a specific beam swept paging channel design in NR.
For the beam formed SS block, the overhead and latency caused by sweeping are the important design aspects to study, so that only essential system information will be included in the SS block, thus including all the paging message in the SS block seems not possible. However, the paging indications are able to be carried in the SS block, which means the paging indications can be multiplexed with the SS and SI in the SS block especially for the time division multiplexing of PSS and SSS is supported for multiple beam scenario which is agreed as a working assumption in RAN1 AH#1.So the option 2 and 5 are reasonable for the paging design except the difference of paging message transmission.
In addition, from UE power saving point of view, DL synchronization is often necessary with PO reception when wake up, so if paging indication is transmitted with the SS signal in the SS block, the total waking up time of the UE for synchronization and paging indication reception could be reduced and thus decreasing the power consumption especially for small DRX cycle configuration, and latency could be reduced as well. 

In NR, the user scenarios and UE capabilities are much different, some UE may expect to receive the paging message immediately, while some may not, which means beam sweeping of paging message is not necessarily for all use cases. Thus for the eMBB UEs, paging message can be transmitted by the NR PDSCH or other channel without beam sweeping after random access for paging response. However, for low latency required UEs (e.g URLLC), paging procedure also need latency reduction, so the paging message for such UEs could be transmitted in the SS block or a specific round of beam sweeping after the SS block in which paging indication is transmitted. To simplify the design in R14 SI and avoid another round of beam sweeping, the paging message reception could be the same as that LTE except that an extra procedure for the paging indication reception and response is need due to beam sweeping.
Proposal 1:  At least paging indication should be multiplexed within the SS blocks.
Proposal 2:  Paging message transmission design should consider the user scenario of NR.

Paging Occasion
Comparing the beam sweeping of paging message and the paging indication in SS block in time domain, the PO of SS block multiplexing mechanism is a little longer than a 1*N symbol paging channel beam sweeping, however, considering the DL synchronization procedure is always necessary before the PO, in most case, the timing for UE to finish synchronization and paging indication/message reception is similar. In addition, in the paging message beam sweeping case, there should be implicit limitation for the timing between the SS block and the PO, e.g PO need be configured in adjacent with a SS block, which may not good for the forward compatibly.
Proposal 3:  PO could be configured as one or multiple of a SS block sweeping period.

Conclusions
In this contribution we provide our views on the NR paging design and we have the following proposals:
Proposal 1:  At least paging indication should be multiplexed within the SS blocks.
Proposal 2:  Paging message transmission design should consider the user scenario of NR.
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