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Introduction
This contribution discusses the RAN paging concept for UEs in Light connection.
[bookmark: _Ref178064866]Discussion
Alignment of CN paging and RAN paging
Aligning CN and RAN paging means a Light connected UE can monitor both CN and RAN initiated pages without compromising UE standby times. 
Aligning CN and RAN Paging gives some essential advantages:
a) Robustness to resolve potential “state mismatch” Idle/Suspended/LightConnected between UE and eNB/MME, e.g. if the UE context for some reason is lost in the eNB. Inconsistency will be resolved both at UE-originated and network-originated connection attempts.
b) eNB can decide to release the S1 connection without necessarily indicate this to the UE.
c) A CN-assisted RAN page will reach the UE even when sent over an eNB not supporting Light connection.
d) Simplifies implementation and testing.
e) Can reuse existing RAN4 RRM requirements.

In practice, aligning CN and RAN paging means the following:
1) the same PF/PO calculations as in legacy paging, 
2) the same UE Id in PF/PO calculations as in legacy paging, 
3) the same RRC paging message, possibly extended to convey a new RAN identity for RAN paging,and
4) aligned DRX cycles, such that CN pages can be monitored by light-connected UE. 

[bookmark: _Toc465181701][bookmark: _Toc465184572][bookmark: _Toc466003863]A UE in Light connection shall be able to monitor and act on both RAN and CN initiated pages.

1)-3) have already been agreed by RAN2, but 4) is not yet agreed.
DRX in Light connection
The idle mode DRX mechanism is a means for the UE to reduce power consumption, and by that extend the battery lifetime. For idle mode DRX, four DRX cycles are specified (eDRX excluded), 0.32, 0.64, 1.28 and 2.56 seconds. When camping in a cell, the UE can either select the default DRX cycle broadcasted in SIB2 or request for a shorter DRX cycle in the Attach and/or TAU procedure. As an alternative, an eDRX capable UE can request for a longer DRX cycle (5.12 seconds and upwards) in the same NAS procedures. We assume that the UE-specific DRX cycle is selected taking expected response time and UE battery lifetime into account. Consequently, for an UE in Light connection, we do not see any reason for using a longer DRX cycle than is used by the UE in idle mode.
With the Light connection concept, the CN considers a light connected UE to be “connected” (i.e. the UE remain as ECM-connected in the CN) and thus being able to receive and respond to downlink data/requests with very low latency. This also implies that DL-data need to be buffered in the network until the UE has responded to the page. For this reason, in case the UE has negotiated a longer (e)DRX cycle via NAS signaling, the network might not consider this UE as an eligible candidate for Light connection.
For DRX in Light connection we propose as a baseline to define the same DRX cycle length values as are specified for idle mode, i.e. 0.32, 0.64, 1.28 and 2.56 seconds. However, we also assume that the shortest idle mode eDRX cycles (e.g. up to 10 seconds) could potentially be useful in some scenarios (in Rel-13 eDRX work, the DRX cycle length extension for RRC Connected mode was limited to 10 seconds). In any case, this means that the eNB must be made aware of the UE-specific idle mode (e)DRX cycle negotiated via NAS signaling, if existing. 
In addition, if the response time for an UE in Light connection need to be shortened, it should be possible for the eNB (via dedicated signaling) to assign a shorter DRX cycle to the UE compared to what is used by the UE in idle mode.
With the above, the principle of aligning CN and RAN paging is met.
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UE identity in RAN Paging message
Existing RRC paging procedure uses NAS identifiers (typically S-TMSI, but in exceptional cases when no S-TMSI is available, IMSI). Using S-TMSI at RAN paging would mean that S-TMSI must be stored in the eNB, and updated when changed (GUTI re-allocation). It would probably also mean that eNB must support recovery mechanisms at failed GUTI re-allocation as described in TS24.301, and consider both new and old GUTI as valid until new GUTI reallocation procedure is successfully completed.
More critical is potential security issues of exposing S-TMSI in radio signaling (RAN paging) without MME being in control (pending SA3 response to [1]).
For these reasons, a RAN identity should be used as UE Identity in the RRC Paging message. We propose to use the resumeIdentity.
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Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	A UE in Light connection shall be able to monitor and act on both RAN and CN initiated pages.
Proposal 2	Use idle mode DRX cycle range as a baseline for Light connection.
Proposal 3	The UE can be configured by the eNB to use a shorter DRX cycle (compared to the DRX cycle used by the UE in idle mode) in dedicated signaling.
Proposal 4	The resumeIdentity is used as UE identity in the RRC Paging message at RAN paging.
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