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1   Introduction
In the LS [2], SA2 mentioned that:
To assist the MME in its NAS signalling message retransmission strategies, SA2 believe that the eNB could provide the UE’s coverage level to the MME during every S1 connection establishment. This is documented in some SA2 CRs, although, as yet, not all procedures in TS 23.401 have been aligned to document this. 

In this contribution, we analyzed how to provide UE’s coverage level from eNB to MME to assist the NAS signalling message retransmission and gave relevant proposals.
2   Discussion
The usage of CEL info in MME

First, CEL info provided to MME could be used to assist NAS signalling message retransmission as described in the requirement of SA2 in [2].

In Rel-13 CE paging, the UE’s coverage level and cell identifier will be provided to MME in UE CONTEXT RELEASE COMPLETE message, and this information will be used in the following S1 paging procedures.

Due to E-RAB is not required to be established for CIoT Control Plane solution, maybe it’s not possible for the eNB to provide the CEL info in the UE CONTEXT RELEASE COMPLETE. In this scenario, CE paging cannot be used for NB-IoT UEs.

Therefore, we assume the CEL info provided in every S1 connection establishment could also be used to assist for S1 paging.
Proposal 1: CEL info provided in every S1 connection establishment could be used for NAS signalling retransmission in MME, it could also be used to assist for S1 paging.

Provide what information to MME?

· Option 1: CEL 
· Option 2: CEL + cell identifier
Option 1 can satisfy the requirement of SA2 to assist for the NAS signalling message retransmission.

Option 2 is similar to what we have done in Rel-13, this info can be used to assist for the NAS signalling message retransmission, and also it can be used to assist the S1 paging procedures with the same IE “Assistance Data for CE capable UEs” standardized in Rel-13 .
Proposal 2: It’s better to provide CEL together with the associated cell identifier to MME, the info could be used to assist for NAS signalling retransmission and could also be used for CE paging afterwards.

How to provide the information to MME? 
SA2 requires eNB could provide CEL info in each could provide the UE’s coverage level to the MME during every S1 connection establishment. Provide the info in which message(s)? Here’re some potential solutions:

· Option 1: provide CEL and associated info in INITIAL UE MESSAGE;
· Option 2: Provide CEL and associated info in UPLINK NAS TRANSPORT messages;
· Option 3: Provide CEL and associated info in INITIAL UE MESSAGE and also in UPLINK NAS TRANSPORT messages.

Option 1, it’s feasible to include CEL and associated info in INITIAL UE MESSAGE, thus MME can get the info as early as possible.  

Option 2, maybe there’s no UPLINK NAS TRANSPORT message if there’s only one uplink data to be transmitted in case of CP solution, this solution is not applicable in this scenario.

Option 3, using this solution, eNB could provide the latest CEL in the UPLINK NAS TRANSPORT messages. Due to the character of NB-IoT, UE will not keep in connected state for long time, thus we can assume the CEL will not change in the connected mode.
For simple, option 1 should be a good choice.
Proposal 3: CEL and associated cell identifier could be provided to MME via INITIAL UE MESSAGE.
Proposal 4: RAN3 is requested to discuss and agree the TP below.
3   Proposals
In this contribution, we discussed how to provide UE’s coverage level info from eNB to MME and summarized the proposals as below:
Proposal 1: CEL info provided in every S1 connection establishment could be used for NAS signalling retransmission in MME, it could also be used to assist for S1 paging.

Proposal 2: It’s better to provide CEL together with the associated cell identifier to MME, the info could be used to assist for NAS signalling retransmission and could also be used for CE paging afterwards.

Proposal 3: CEL and associated cell identifier could be provided to MME via INITIAL UE MESSAGE.
Proposal 4: RAN3 is requested to discuss and agree the TP below.
4   Reference
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5   TP (Modification based on TS 36.413 v13.2.0 )
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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].

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].
If the Cell Identifier and Coverage Enhancement Level IE is included in the INITIAL UE MESSAGE message, the MME shall, if supported, use the IE as described in TS 23.401 [11]. 
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

	MME Group ID
	O
	
	9.2.3.44
	
	YES
	ignore

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

	Cell Identifier and Coverage Enhancement Level
	O
	
	9.2.1.x32
	
	YES
	ignore
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