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1   Introduction
In RAN#72 meeting, an LS was agreed to be sent to RAN3 and CT1 in [1]:

	1. Overall Description

TSG-RAN would like to inform CT1 and RAN3 of the following agreements for eMTC and impact on NAS timer settings. For eMTC, there are the CE Modes A and B, where CE Mode B provides most coverage enhancement and longest transmission delays.

RAN agreed on the following:

· For UEs capable of CE mode A (but not CE Mode B), legacy NAS timer settings should be applied, independent of currently used CE level.

· For UEs capable of CE mode B (and CE Mode A), extended NAS timer settings should be applied, independent of currently used CE level.

For NAS timer setting in the network (MME), RAN agreed to introduce an “early” UE CE capability indication in the RRCConnectionSetupComplete message. Agreed CR to TS36.331 is attached.

In LS on Extended coverage impact on NAS timers (R2-162008/S2-161382/C1-161745), RAN2 indicated that timers T300, T301 and T304 are extended from a maximum of 2s to 10s. RAN recommends CT1 to use e.g. the same multiplication factor in their extended NAS timer settings.

2. Actions:

To CT1.

ACTION: 
RAN respectfully asks CT1 to take the above into account in the work on NAS timer settings for enhanced coverage in eMTC.

To RAN3.

ACTION: 
RAN respectfully asks RAN3 to introduce corresponding “early” UE CE capability indication from eNB to MME as in attached CR to TS36.331.


And the corresponding RRC CR [2] is attached to show the “early” UE CE capability of whether the UE supports CE mode B or not, i.e. add “ce-ModeB-r13 ENUMERATED {supported}” in RRCConnectionSetupComplete message.
In this contribution, we analyses the NAS timer issue and related RAN3 impact.
2   Discussion
As elaborated in the LS:

· For UEs capable of only CE mode A (but not CE Mode B), legacy NAS timer settings should be applied, independent of currently used CE level.

· For UEs capable of CE mode B (and CE Mode A), extended NAS timer settings should be applied, independent of currently used CE level.

To support these, it is needed for the MME to get the UE’s capability of support CE mode A only, or support both CE mode A and CE Mode B, which is neither the used CE level of the UE, nor the configured CE mode of the UE.
After receiving the RRCConnectionSetupComplete message from the UE, the eNB is able to include a CE-mode-B Support Indicator to the MME in S1AP INITIAL UE MESSAGE message. 
Proposal 1: include the CE-mode-B Support Indicator in S1AP: INITIAL UE MESSAGE message.

After S1 Handover with MME change, the new MME also needs to get this information, there are two ways to provide this information to the new MME:
· Option1: Target eNB get the information in UE Radio Capability container, and sends this CE-mode-B Support Indicator to the new MME in S1AP HANDOVER NOTIFY message.
· Option2: Source MME sends this information to the new MME in GTP-C: Forward Relocation Request message.
Considering that the CE-mode-B Support Indicator belongs to UE Radio Capability, it is better to select Option1 to provide it to the new MME from the target eNB.
Proposal 2: include the CE-mode-B Support Indicator in S1AP: HANDOVER NOTIFY message.
3   Proposal
Based on the RAN LS on Enhanced coverage impacts on NAS timers in eMTC, the MME needs to know whether the UE is capable to supports CE mode B or not, based on the analyses, we get the following proposals:
Proposal 1: include the CE-mode-B Support Indicator in S1AP: INITIAL UE MESSAGE message.

Proposal 2: include the CE-mode-B Support Indicator in S1AP: HANDOVER NOTIFY message.
The text proposals are shown in section5, it is propose to agree the corresponding CR in [3].
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5   Text Proposal
8.4.3
Handover Notification

8.4.3.1
General

The purpose of the Handover Notification procedure is to indicate to the MME that the UE has arrived to the target cell and the S1 handover has been successfully completed.

8.4.3.2
Successful Operation
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Figure 8.4.3.2-1: Handover notification

The target eNB shall send the HANDOVER NOTIFY message to the MME when the UE has been identified in the target cell and the S1 handover has been successfully completed.

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

If the LHN ID IE is included in the HANDOVER NOTIFY message, the MME shall, if supported, use it as specified in TS 23.401 [11].
If the CE-mode-B Support Indicator IE is included in the HANDOVER NOTIFY message, and set to “supported”, the MME shall, if supported, use the extended NAS timer settings for the UE as specified in TS 23.401[11]).

8.4.3.3
Abnormal Conditions

Not applicable.
----skip the unchanged part----

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].

If the MME Group ID IE is included in the INITIAL UE MESSAGE message this indicates that the message is a rerouted message and the MME shall, if supported, use the IE as described in TS 23.401 [11].

If the UE-Usage-Type IE is included in the INITIAL UE MESSAGE message, then the selected MME in the DCN shall if supported, use it as defined in TS 23.401 [48].

NOTE:
The first UL NAS message is always received in the RRC CONNECTION SETUP COMPLETE message.
If the CE-mode-B Support Indicator IE is included in the INITIAL UE MESSAGE message, and set to “supported”, the MME shall, if supported, use the extended NAS timer settings for the UE as specified in TS 23.401[11]).

----skip the unchanged part----

9.1.5.7
HANDOVER NOTIFY

This message is sent by the target eNB to inform the MME that the UE has been identified in the target cell and the S1 handover has been completed.

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

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	E-UTRAN CGI
	M
	
	9.2.1.38
	
	YES
	ignore

	TAI
	M
	
	9.2.3.16
	
	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

	LHN ID
	O
	
	9.2.1.92
	
	YES
	ignore

	CE-mode-B Support Indicator
	O
	
	9.2.1.xxx
	
	YES
	ignore


----skip the unchanged part----

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

	MME Group ID
	O
	
	9.2.3.44
	
	YES
	ignore

	UE Usage Type
	O
	
	INTEGER (0..255)
	
	YES
	ignore

	CE-mode-B Support Indicator
	O
	
	9.2.1.xxx
	
	YES
	ignore


----skip the unchanged part----

9.2.1.xxx
CE-mode-B Support Indicator
This IE indicates whether CE-mode-B as specified in TS 36.331[16] is supported for the UE.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CE-mode-B Support Indicator
	M
	
	ENUMERATED
(supported, …)
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