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1. Introduction
In RAN3 #91 meeting, there was discussion on which signalling messages could trigger the S1 connection resume, however there is no conclusion on this issue.
As a result, in the baseline CR (R3-160549) [1], there is the following FFS,

Editor’s Note:
It is FFS whether a NAS transport procedure is allowed to resume a suspended connection. In case it is allowed to resume a connection with a NAS transport procedure it is FFS whether the INITIAL UE MESSAGE or the UPLINK NAS TRANSPORT shall be used to resume the suspended connection.
This contribution makes analysis on this issue, and provides our proposal for RAN3 decision.
2. Discussion
2.1. Which procedure can trigger the S1-signalling connection resumption?
Before discussing the signallings to trigger resumption of suspended S1 signalling connection, we could look at the possible behavior of an suspended UE when it initiate TAU signalling or TAU with succeeding UL data.

In case the UE initiates TAU signalling with succeeding UL data, it is reasonable for the UE to launch the RRC Connection Resume procedure rather than the RRC Connection Setup, since the connection context has been available in both UE itself and network, and without necessity of the signalling iteration for bearers setup. Furthermore, the latency of connection resumption is smaller.
While in case the UE initiates TAU signalling only (without succeeding data), since there is no need for DRB(s), the eNB can initiate the Initial UE Message procedure to resume the S1 signalling connection for this UE, and the TAU signalling can be carried in the NAS PDU contained in the message to transfer to the CN, without restoration of any data  RABs. 

The benefit of this alternative is the avoidance of unnecessary resource allocation in eNB and MME. However, the disadvantage is obvious either. The current Initial UE Message procedure is only used to establish the S1 signalling connection for the associated UE. While with the new function introduced on it, the present implementation for this procedure in the eNB and MME should be modified to support the new function, which increases the device complexity and is error prone.
Since we have introduced a separate new procedure (i.e. UE Context Resume) over S1 interface to support resumption of the UE specific logical S1 connection, it is redundant to re-use some other procedures to support the feature, and minimizing the impact on specification and eNB implementation should be preferred.

Observation 1: Re-using INITIAL UE MESSAGE or UL NAS TRANSPORT to initiate S1 connection resume would not only impact specification, also increase the implementation complexity of both eNB and MME.
Moreover, there are some drawbacks for the usage of INITIAL UE MESSAGE or UPLINK NAS TRANSPORT to resume the suspended UE-associated logical S1-signalling connection,
· If MME couldn’t find the concerned UE context due to some abnormal conditions, it has no way to feedback the failure to the eNB, since Initial UE Message or Uplink NAS Transport is a class 2 procedure without response message, and then the eNB may incorrectly deem the S1 connection has been resumed.
· If MME can only be able to restore part but not all of the E-RABs for the concerned UE, it can neither respond the partial success outcome to the eNB, as a result the eNB and UE may take wrong operation consequently.
Observation 2: if re-using INITIAL UE MESSAGE or UL NAS TRANSPORT, S1 connection resume failure in CN cannot be feed back to the eNB, and may cause wrong operation in the eNB and UE.
Taking into account of these drawbacks, it is proposed not to use Initial UE Message or other NAS procedure to resume the suspended S1 signalling connection.
Proposal 1: Not re-use INITIAL UE MESSAGE or UL NAS TRANSPORT to resume the suspended S1 signalling connection.
3. Proposal
In this contribution, it is discussed which signalling messages could initiate the S1 connection resume, and after evaluation of the cons and pros of re-using the concerned signalling, we suggest the following proposal,
Proposal 1: Not re-use INITIAL UE MESSAGE or UL NAS TRANSPORT to resume the suspended S1 signalling connection.
4. Reference
[1] R3-160549, Introduction of the UE Context Resume function
5. TP (Modification based on BL CR R3-160549)
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· 8.6.2.1
Initial UE Message
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Figure 8.6.2.1-1: Initial UE Message procedure

When the eNB has received from the radio interface the first UL NAS message transmitted on an RRC connection to be forwarded to an MME, the eNB shall invoke the NAS Transport procedure and send the INITIAL UE MESSAGE message to the MME including the NAS message as a NAS-PDU IE. The eNB shall allocate a unique eNB UE S1AP ID to be used for the UE and the eNB shall include this identity in the INITIAL UE MESSAGE message. In case of network sharing, the selected PLMN is indicated by the PLMN Identity IE within the TAI IE included in the INITIAL UE MESSAGE message. When the eNB has received from the radio interface the S-TMSI IE, it shall include it in the INITIAL UE MESSAGE message. If the eNB does not support NNSF and the eNB has received from the radio interface the GUMMEI IE, the eNB may include it in the INITIAL UE MESSAGE message. If the eNB does not support NNSF and the eNB has received from the radio interface the GUMMEI Type IE, the eNB may include it in the INITIAL UE MESSAGE message.

If the establishment of the UE-associated logical S1-connection towards the CN is performed due to an RRC connection establishment originating from a CSG cell, the CSG Id IE shall be included in the INITIAL UE MESSAGE message.

If the establishment of the UE-associated logical S1-connection towards the CN is performed due to an RRC connection establishment originating from a Hybrid cell, the CSG Id IE and the Cell Access Mode IE shall be included in the INITIAL UE MESSAGE message.

If the establishment of the UE-associated logical S1-connection towards the CN is performed due to an RRC connection establishment triggered by a Relay Node as defined in TS 36.300 [14], the GW Transport Layer Address IE and the Relay Node Indicator IE shall be included in the INITIAL UE MESSAGE message.

If the eNB has a L-GW function for LIPA operation, it shall include the GW Transport Layer Address IE in the INITIAL UE MESSAGE message.

If the SIPTO L-GW Transport Layer Address IE is received in the INITIAL UE MESSAGE message, the MME shall, if supported, use it for SIPTO@LN operation as sepecified in TS 23.401 [11].

If the LHN ID IE is included in the INITIAL UE MESSAGE message, the MME shall, if supported, use it as specified in TS 23.401 [11].

If the Tunnel Information for BBF IE is received in the INITIAL UE MESSAGE message, the MME shall, if supported, use it in the core network as specified in TS 23.139 [37].

NOTE:
The first UL NAS message is always received in the RRC CONNECTION SETUP COMPLETE message.
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· 9.1.7.1
INITIAL UE MESSAGE

This message is sent by the eNB to transfer the initial layer 3 message to the MME over the S1 interface.

Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	NAS-PDU
	M
	
	9.2.3.5
	
	YES
	reject

	TAI
	M
	
	9.2.3.16
	Indicating the Tracking Area from which the UE has sent the NAS message.
	YES
	reject

	E-UTRAN CGI
	M
	
	9.2.1.38
	Indicating the E-UTRAN CGI from which the UE has sent the NAS message.
	YES
	ignore

	RRC Establishment Cause
	M
	
	9.2.1.3a
	
	YES
	Ignore

	S-TMSI
	O
	
	9.2.3.6
	
	YES
	reject

	CSG Id
	O
	
	9.2.1.62
	
	YES
	reject

	GUMMEI
	O
	
	9.2.3.9
	
	YES
	reject

	Cell Access Mode
	O
	
	9.2.1.74
	
	YES
	reject

	GW Transport Layer Address
	O
	
	Transport Layer Address 9.2.2.1
	Indicating GW Transport Layer Address if the GW is collocated with eNB.
	YES
	ignore

	Relay Node Indicator
	O
	
	9.2.1.79
	Indicating a relay node.
	YES
	reject

	GUMMEI Type
	O
	
	ENUMERATED (native, mapped, …)
	
	YES
	ignore

	Tunnel Information for BBF
	O
	
	Tunnel Information 9.2.2.3
	Indicating HeNB’s Local IP Address assigned by the broadband access provider, UDP port Number.
	YES
	ignore

	SIPTO L-GW Transport Layer Address
	O
	
	Transport Layer Address 9.2.2.1
	Indicating SIPTO L-GW Transport Layer Address if the SIPTO L-GW is collocated with eNB.
	YES
	ignore

	LHN ID
	O
	
	9.2.1.92
	
	YES
	ignore
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-- **************************************************************

--

-- INITIAL UE MESSAGE

--

-- **************************************************************

InitialUEMessage ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{InitialUEMessage-IEs}},


...

}

InitialUEMessage-IEs S1AP-PROTOCOL-IES ::= {


{ ID id-eNB-UE-S1AP-ID



CRITICALITY reject
TYPE ENB-UE-S1AP-ID




PRESENCE mandatory}|


{ ID id-NAS-PDU





CRITICALITY reject
TYPE NAS-PDU





PRESENCE mandatory}|


{ ID id-TAI






CRITICALITY reject
TYPE TAI






PRESENCE mandatory}|


{ ID id-EUTRAN-CGI




CRITICALITY ignore
TYPE EUTRAN-CGI





PRESENCE mandatory}|


{ ID id-RRC-Establishment-Cause

CRITICALITY ignore
TYPE RRC-Establishment-Cause

PRESENCE mandatory}|


{ ID id-S-TMSI





CRITICALITY reject
TYPE S-TMSI






PRESENCE optional}|


{ ID id-CSG-Id





CRITICALITY reject
TYPE CSG-Id






PRESENCE optional}|


{ ID id-GUMMEI-ID




CRITICALITY reject
TYPE GUMMEI






PRESENCE optional}|


{ ID id-CellAccessMode



CRITICALITY reject
TYPE CellAccessMode




PRESENCE optional}|


{ ID id-GW-TransportLayerAddress
CRITICALITY ignore
TYPE TransportLayerAddress


PRESENCE optional}|


{ ID id-RelayNode-Indicator


CRITICALITY reject
TYPE RelayNode-Indicator


PRESENCE optional}|


{ ID id-GUMMEIType




CRITICALITY ignore
TYPE GUMMEIType





PRESENCE optional}|

-- Extension for Release 11 to support BBAI -- 


{ ID id-Tunnel-Information-for-BBF
CRITICALITY ignore
TYPE TunnelInformation



PRESENCE optional}|


{ ID id-SIPTO-L-GW-TransportLayerAddress
CRITICALITY ignore
TYPE TransportLayerAddress
PRESENCE optional}|


{ ID id-LHN-ID





CRITICALITY ignore
TYPE LHN-ID






PRESENCE optional}|


{ ID id-MME-Group-ID



CRITICALITY ignore
TYPE MME-Group-ID




PRESENCE optional}

,


...

}
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