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1 Introduction

The Work Item on Signalling reduction to enable light connection for LTE was approved at RAN#71 [1]. In the last RAN2 meeting, two AS-NAS modelling for Light Connection were defined as following:
Modelling A : 
Lightly connected UEs are in RRC_CONNECTED with light connection indication and ECM_CONNECTED from UE point of view. 

Modelling B : 
Lightly connected UEs are in RRC_IDLE with light connection indication and ECM_IDLE from UE point of view.
Furthermore, some agreements have been made on modelling A:
1 When a UE exits from light connection into RRC_CONNECTED, UE should perform RAN level access control mechanism. For modelling A, SSAC is applicable. 
2.2 The RRC connection cause comes from AS layer for modelling A.
3.The lightly connected UEs enter into legacy behavior in RRC connected via RRC procedure including three messages (i.e. request, response and complete). For Modelling A, the procedure should be RRC resume or reestablishment procedure.
4.2 For modelling A, if RRC resume procedure is used by lightly connected UEs, eNB should be allowed to trigger the fallback procedure to establish the RRC connection upon RRC connection setup. But the feasibility should be considered in CT1.
4.3 For modelling A, if RRC reestablishment procedure is used by lightly connected UEs, legacy NAS recovery procedure will be triggered in the failure case.
In this contribution, we will do further analysis on the modeling A for Light Connection.
2 Discussion 
2.1 Establishment Cause 

In Modelling A, as agreed in last meeting “The RRC connection cause comes from AS layer”, the AS layer could differentiate establishment causes as captured in the table below according to the identified scenarios:   
	Establishment cause
	Scenarios

	MO signalling
	NAS signalling transfer

	highPriorityAccess
	NAS procedures concerns AC11..AC15

	MT access
	Paging response

	MO data
	Data transfer

	PAU
	Paging area update


Proposal 1: Establishment causes for the connection resume from lightly connected state include MO signalling, highPriorityAccess, MT access, MO data, PAU.
2.2 Access Control for modelling A
For the lightly connected state UE, since the ECM state is ECM CONNECTED in the modeling A and the S1 Connection is kept and active, all the RABs in the UE are active both from UE NAS layer and Core network perspective and thus the ACB and EAB mechanisms (which are used to prevent the connection setup) shall not be used for lightly connected UE. 

Furthermore, ACB check is based on the establishment causes, however AS layer itself cannot differentiate some establishment causes such as “emergency call”, “CS fallback” from NAS signalling. Therefore, it is difficult to support ACB in modelling A.
In some scenarios where network is in high load, the network could release some UEs from lightly connected mode to IDLE mode to mitigate load situation. Some quick release solutions or timer based implicit release method could be studied if it is beneficial in such case. For example, a timer is configured to UE and the UE could enter into IDLE mode if the timer expiries or the network could use paging to trigger the release of RRC connection of lightly connected UE.
Proposal 2: ACB and EAB shall not be applied to the lightly connected UE
SSAC and ACDC are used to control the UE by service characters. For ACDC, the higher layers transfer the ACDC category to the AS layer and the AS layer checks whether to initiate the service according to ACDC parameters. For the lightly connected UE, if we keep ACDC modeling as in legacy, the data is transferred to AS layer directly without ACDC indication since the NAS state is ECM-CONNECTED, and the AS layer cannot determine whether this data is barred.
Observation 1: ACDC cannot be used for the lightly connected UE in modeling A
In NAS-AS interaction, SSAC and ACDC use different modeling. For SSAC, the AS layer transfers the SSAC parameters to the higher layers and the higher layers checks whether to initiate the service. The modeling for SSAC is more suitable for ACDC check in lightly connection, i.e., the AS transfers the ACDC parameters to higher layers and higher layers could check ACDC before delivering data to the AS.  

Proposal 3: if ACDC is used for lightly connected UE in modeling A, NAS-AS interaction modeling shall be modified. 
2.3 Procedure for state transition
In last RAN2 meeting, the procedures used for state transition are discussed and two procedures of RRC resume and reestablishment procedure were indentified. We prefer to use RRC resume procedure for the reasons below:

1) RRC reestablishment is used to resume SRB1, and other SRB and DRB need to be resumed by additional RRC Reconfiguration, this will introduce additional signaling and delay.

2) Resume ID in resume procedure has more valid range than PCI in reestablishment procedure, if the paging area is relative large, it may be hard to ensure the PCI is unique. However resume ID could be unique is a large area as it consists of 20 bit eNB ID and 20 bit UE ID.
3) As shown in the following text in [2], the cause of reestablishment has only one spare bit, and the existing establishment cause cannot be reused for Light Connection.  Therefore the establishment cause discussed in 2.1 cannot be carried in the reestablishment procedure.
ReestablishmentCause ::=


ENUMERATED {











reconfigurationFailure, handoverFailure,











otherFailure, spare1}

Proposal 4: the RRC Resume procedure shall be used for state transition in Light Connection.
2.4 Fallback in modelling A
If the network cannot retrieve the context of the UE, the network is allowed to use RRC Connection Setup to fallback the RRC Connection Resume procedure. As in response LS [3]:
CT1 needs more time to study in detail how to implement the fallback to RRC Connection establishment in the case of modelling A, but for the above reasons CT1 assume that the fallback will require an explicit interaction between AS and NAS. So it will probably be more similar to the above TAU trigger or a similar trigger for a service request specified in the current CT1 specification.
To facilitate the support of fallback in CT1 specification, an explicit indication to NAS layer may be needed to indicate that the fallback is required if the UE receives RRC Connection Setup from network when performing RRC connection resume in Light Connection. 
Proposal 5: an explicit indication to NAS layer may be needed to indicate the fallback is required if the UE receives RRC Connection Setup from network when performing RRC connection resume in Light Connection.
3 Conclusion
In this contribution, we discussed the open issues in light connection, and propose:
Proposal 1: Establishment causes for the connection resume from lightly connected state include MO signalling, highPriorityAccess, MT access, MO data, PAU.
Proposal 2: ACB and EAB shall not be applied to the lightly connected UE

Proposal 3: if ACDC is used for lightly connected UE in modeling A, NAS-AS interaction modeling shall be modified. 

Proposal 4: the RRC Resume procedure shall be used for state transition in Light Connection.

Proposal 5: an explicit indication to NAS layer may be needed to indicate the fallback is required if the UE receives RRC Connection Setup from network when performing RRC connection resume in Light Connection. 
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