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Introduction
[bookmark: _GoBack]In RAN1#87 meeting we proposed “subcell concept” [1] which could realize flexible cell split in different domains, for example spatial domain, frequency resource domain and coverage domain. In this contribution we would like to further introduce our thoughts on subcell concept especially on paging design.  
Discussion
	Paging procedure could be used to page UEs on a coming call, SIB update and receiving warning message like PWS. The design on paging could be different from different purpose. So we describe the paging design from the three aspects:  
1) Paging for coming call
The default case is UEs in RRC_IDLE is paged per tracking area, which may consist of multiple cells. The reason is gNB does not have the context of RRC_IDLE UEs. But on the other hand, like discussions in eMTC/NB-IoT, some radio air information like cell or coverage extension level can be added to S1 core-network signalling which is indicated by core network entity like MME to gNB. Then gNB could page RRC_IDLE UEs per cell or per subcell instead of tracking area as gNB is able to obtain the knowledge of RRC_IDLE UEs if these UEs are stationary. 
For RRC_CONNECTED UEs, basically they could be paged using dedicated PDSCH. To use per cell or per subcell is up to the knowledge of UE location of the network.
For RRC_INACTIVE UEs, we need to wait RAN1/RAN2 progress including UL mobility a little bit. Depending on the knowledge of the UE location, paging could be per multiple cells, per cell, or per subcell. 

2) SIB update
SIB update would be a common issue for both RRC_IDLE UEs and RRC_CONNECTED UEs. Based on current LTE protocol all UEs in a cell will monitor paging message and update SIB if there is update notification. But monitoring behaviour of RRC_IDLE UEs and RRC_CONNECTED UEs are different. RRC_IDLE UEs monitor paging message based on paging occasion per DRX cycle but RRC_CONNECTED UEs monitor paging message up to implementation. Usually the reception is aligned with DRX cycle. Assuming SIBs are transmitted per cell, basically UEs need to monitor SIB update as well based on paging message per cell.

3) Receiving warning message 
The UE behaviour or procedure of receiving warning message via paging message could be similar as that for SIB update. 

Based on above consideration, we propose 
Proposal 1: RRC_IDLE UEs are paged per tracking area is the baseline. But they could also be paged per cell or subcell depending on core network signalling design at least from coming call point of view. 

For RRC_IDLE UEs, although the detailed overall registration procedure is not yet clear, we assume basically similar to LTE protocol could be assumed i.e. paging reception is after PLMN selection and the registration to the core network (ATTACH equivalent procedure). In order to allow the network registration, random access procedure is required before paging reception. 
Proposal 2: Legacy LTE protocol on paging reception can be assumed i.e. paging reception is after PLMN selection and ATTACH equivalent procedure.

On the other hand, it may not necessary to always rely on dedicated paging message for paging. SIB may also carry paging information. It has the benefit to reduce some common channels. But whatever in which case, DCI may not be needed to receive paging as paging reception is just periodical.
Proposal 3: DCI/common search space may not be necessary for receiving paging message which UE prepares the reception periodically. 

In addition, based on our understanding ADC can be the most power consumption component in RX RF chain in wideband system like mm-wave, pre-indication from narrow RF is useful for power saving. To receive actual wider paging after indication is better, for example "ON/OFF" indication is based on narrow band, which could be realized by special 1bit downlink signal similar to "PHICH". Such downlink small bits transmission method can be generalized similar to eMTC proposal[2]. Some RF switching period is needed if “ON” is indicated. After that, UE could receive more detailed paging contents via wideband PDSCH.
Proposal 4: Two-step paging is taken into account to save the power 

Conclusion
In this contribution we discussed some thoughts on paging design related to subcells. We propose following,
Proposal 1: RRC_IDLE UEs are paged per tracking area is the baseline. But they could also be paged per cell or subcell depending on core network signalling design at least from coming call point of view. 
Proposal 2: Legacy LTE protocol on paging reception can be assumed i.e. paging reception is after PLMN selection and ATTACH equivalent procedure.
Proposal 3: DCI/common search space may not be necessary for receiving paging message which UE prepares the reception periodically. 
Proposal 4: Two-step paging is taken into account to save the power 
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