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1 Introduction

In this document, we discuss UE and RRC impacts for Light Connection when using existing Rel-13 Suspend/Resume as baseline.
2 Discussion
General
In Rel-13 Suspend/Resume, UE is Suspended upon receiving the RRC Connection Release message with release cause ‘RRC suspension’. UE indicates the suspension of the RRC connection to NAS layer and enters RRC_Idle, and UE NAS enters ECM_Idle. For Light Connection, the eNB-MME connectivity (S1-MME and S1UP) is maintained, hence MME remains in ECM_Connected.
In LTE, establishment of an RRC Connection (and resume of an RRC Connection) is always requested by NAS in UE, both UE-originated and UE-terminated (response to paging). At successful RRC establishment (or resume), UE enters RRC_Connected and ECM_Connected.

In the following we assess (for CT1 to confirm):
· If the UE behavior at Rel-13 Resume can be applied for Light Connection, and

· If there are any problems with the ECM state inconsistency between UE and MME for a light connected UE. 
Mobile Originated Access

We examine per NAS message that triggers RRC connection resume (establishment). The analysis is presented in the table below (for CT1 to confirm).
	Initial NAS message
	Comments

	ATTACH REQUEST
	Not relevant for suspended (light connected) UE

	DETACH REQUEST
	Can be sent by UE after resumed RRC connection. Accepted by MME in ECM_Connected.

	TRACKING AREA UPDATE REQUEST
	Can be sent by UE after resumed RRC connection. Accepted by MME in ECM_Connected.

Periodic TAU triggered by UE in ECM_Idle results in some signalling. This signalling is acceptable, and can also be used by RAN for supervision purpose. 

	SERVICE REQUEST (response to paging and ul data transfer)
Note: Paging is analysed in [2].
	Not sent by UE after successful resume of RRC Connection. Sent by UE if the resume is fallbacked or failed. This results in establishment of new RRC Connection (and S1 connection). This is in alignment with the principles for Light Connection, since S1 connection is kept and MME is ECM_Connected.

	EXTENDED SERVICE REQUEST
	Can be sent by UE after resumed RRC connection. Accepted by MME in ECM_Connected.

	CONTROL PLANE SERVICE REQUEST
	Can be sent by UE after resumed RRC connection. Accepted by MME in ECM_Connected.


Mobile Terminated Access

When examining the existing UE RRC [TS36.331] and NAS [TS24.301] behavior for the Rel-13 Suspend/Resume feature, we find the following:

1. At reception of RRC Paging (with “CN domain indicator” in RRC Paging message set to "PS") with a matching user id (S-TMSI or IMSI), RRC layer in UE indicates reception of paging to UE NAS layer, and 
2. UE NAS layer (in case UE is Suspended) requests the RRC layer to resume the RRC Connection. 
a. If resume succeeds, UE NAS enters ECM_Connected, but refrains from transmitting a NAS SERVICE REQUEST message.

b. If resume is fallbacked (“new” RRC connection is established), UE NAS enters ECM_Connected, and transmits the pending NAS SERVICE REQUEST message.

c. If resume fails, the UE restarts the NAS Service Request procedure, and UE triggers RRC Connection establishment.

In Light Connection, RAN-triggered paging is used by eNB to indicate to UE that there is DL control or user data for the UE. A suspended UE, as described above, will (if paged with CN domain indicator set to "PS") at successful resume enter ECM_Connected, but not transmit any NAS message. 

Fallback or failure to Resume at RAN-triggered paging can be considered as exceptional cases (context inconsistency in UE and eNB), and the RRC connection establishment that follows cleans up these problems. 

Other features

Below, we list other advantages from specification and implementation point of view to use the Rel-13 Suspend/Resume (UE is RRC_Idle/ECM_Idle) as baseline for Light Connection:
1)  NAS setting of call type for Access Class Barring features is supported
2)  NAS setting of RRC establishment/resume cause is supported
3)  UE-internal triggering at UL data transfer and response to RAN paging is supported
4)  Recovery procedure at failed transition Light Connected to RRC_Connected is supported.
5)  Idle mode re-selection is supported
6)  PLMN selection, e.g. background search for higher prioritized PLMN, is supported

7) Periodic Tracking Area Update is supported, and can be used by RAN for supervision purpose. No new mechanism is needed.
Given the discussion above, and the limited specification and implementation impact (CT1 to confirm assumptions on NAS impacts), our preference is to use Rel-13 Suspend/Resume as baseline for Light Connection.
We ask RAN2 to agree on the following:
Proposal 1 Rel-13 Suspend/Resume is used as baseline for Light Connection

Proposal 2 A light connected UE is RRC_Idle and ECM_Idle.
3 Conclusion

In this document, we discussed impacts on RRC and NAS for Light Connection, and concluded that if Light Connection is based on Rel-13 Suspend/Resume, the impacts on specifications and implementations are small.
We ask RAN2 to agree on the following:

Proposal 3 Rel-13 Suspend/Resume feature is used as baseline for Light Connection.
Proposal 4 A light connected UE is RRC_Idle and ECM_Idle.


2/3


