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1      Introduction

At NR Ad-Hoc, RAN2 made the following agreements on paging reception [1]: 
· A UE in INACTIVE is reachable via RAN-initiated notification and CN-initiated Paging. RAN and CN paging occasions overlap and same paging/notification mechanism used.

· A RAN node can configure a UE in INACTIVE with a RAN configured paging DRX cycle (which could be UE specific configuration).

· UE in RRC_IDLE and RRC_INACTVE state monitors paging/notification every DRX cycle.

· UE monitors one paging occasion per DRX cycle. Paging occasion is the time interval over which a paging message is transmitted by gNB.

· The length of DRX cycle is configurable. A default DRX cycle length is provided in system information. Additionally, a UE specific DRX cycle length can also be provided to UE in dedicated signalling.

· The number of paging occasions in the DRX cycle is configurable and provided in system information.

· If multiple paging occasions are configured by network in the DRX cycle then UEs can be distributed to these paging occasions based on UE ID.

· RAN2 understanding is that paging can be transmitted at least using beam sweeping (content of paging may be a paging indicator or the paging message, FFS)

· Paging occasion can consists of multiple time slots (e.g. subframe or OFDM symbol). (Multiple time slots enables transmission of paging using a different set of DL TX beam(s) in each time slot, or could enable repetition - RAN1 decision).

· The number of time slots in a paging occasion is provided in system information.

In this contribution, we would like to have further considerations on the issued indicated as FFS. 

2      Discussion
Contents of paging in multi-beam operations:
It is indicated as FFS and two options (paging indicator or paging message) were on the table at NR Ad-Hoc. In our understanding, paging indicator would be a L1 signaling consisting of bit-map information and each bit indicates a group of UEs. From the UE point of view, once paging indicator is received and if the bit representing its group is “1”, all UEs belonging to that group will initiate random access procedure and informs its UE id and the best beam to be used for the following paging message transmission in DL, then the network sends paging message via the best beam informed by the UE. However we see several issues that needs to be clarified. First on the resource overheads since random access is triggered by all UEs belonging to the group and that random access will be done in beam-sweeping manner, to us in system point of view, it seems this option actually increases the total resource overhead. Note the overhead from introduction of paging indicator would be not negligible especially when the granularity of the group is small to avoid unnecessary random access procedures. Also the UE power consumption may become worse since this option involves the UL transmissions especially when the granularity of the group is not small enough (i.e. length of paging indicator is not long enough). Probably we may also need to see the false alarm probability when we use L1 control signal especially when CRC check is not used. 

However at RAN1 NR Ad-Hoc, paging channel design was discussed and it is assumed to be continued to down-select: 

· Companies are encouraged to compare the following options for channel design for paging, taking the necessity of beam sweeping into consideration [2].

> 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

> 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

In all candidate options, paging message is transmitted. Paging indicator may be introduced if option5 is applied. So it seems reasonable as baseline we assume paging message in the FFS “content of paging may be a paging indicator or the paging message” and we should wait for more RAN1 progress for the need of paging indicator. 

[Proposal1]: Assume paging message in the FFS “content of paging may be a paging indicator or the paging message”
[Proposal2]: Wait for more RAN1 progress for the need of paging indicator
Default paging DRX cycle for inactive UEs:
During the email discussion on text proposal for paging after RAN2 NR Ad-Hoc, there was some discussion how to configure a DRX cycle for inactive UEs. We’ve assumed a default paging DRX cycle configured by system information is applicable for both idle and inactive UEs and for inactive UEs, if a UE specific DRX cycle is configured, it will replace the default one received via system information. But some companies thought it was not really discussed and decided, so we put the text as follow (focusing what we explicitly agreed at NR Ad-Hoc): 
· A default DRX cycle for CN paging is configurable via system information;

· A UE specific DRX cycle for CN paging is configurable via UE dedicated signaling;

· A RAN node can configure a UE with a DRX cycle for RAN paging. This configuration can be UE specific.

Thus it will be good to discuss them and to have clear understanding on how to configure a DRX cycle for RAN paging. Basically we assume there would be three options as follow:
· Option1: Only a UE specific DRX cycle is applied to RAN paging
· Option2: A default paging DRX cycle configured via system information is applicable for both CN and RAN paging
· Option3: A separate default paging DRX cycle is configured for RAN paging via system information
We think it would be good to align the CN paging and RAN paging as much as possible and we do not see the real need of separate configuration of a default paging DRX cycle between idle and inactive, so option2 is proposed.
[Proposal3]: A default paging DRX cycle configured via system information is applicable for both CN and RAN paging
3      Conclusions

In this contribution, we discussed the issues indicated as FFS and made the following proposals: 
[Proposal1]: Assume paging message in the FFS “content of paging may be a paging indicator or the paging message”
[Proposal2]: Wait for more RAN1 progress for the need of paging indicator
[Proposal3]: A default paging DRX cycle configured via system information is applicable for both CN and RAN paging
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