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1
Introduction
At RAN3#91 the discussion on sending the TAU Request without follow on flag was left open pending on some further clarification from RAN2. Consequently an FFS was left in [2] in the Initial UE Message.

This paper clarifies what are the two options to send the NAS TAU Request message and how far RAN2 input can help RAN3 deciding between these two design options.

2
Handling of TAU Request
TAU Request can already be handled by current specification. The mechanism by default is shown below in figure 1 where the eNB first sends the S1 Resume Request to resume the context in the MME and then sends the NAS TAU Request in a second step in an S1 UL NAS Transport message:


[image: image1.emf]UE

eNB

SGW

RRC Resume Request (TAU 

REQ)

S1AP UL NAS Transport (TAU REQ)

RRC Resume Complete 

S1AP Resume Request

S1AP DL NAS Transport (TAU ACC)

MME

DL Information Transfer (TAU ACC)

Modify Berer Request

Modify Berer Response

S1AP Resume Response

Data flow


Figure 1: Handling of TAU with or without follow-on flag (current handling)
An optimization has been discussed at RAN3#90bis and RAN3#91 for the special case of the TAU Request without follow-on flag in which the Initial UE Message would be used to carry the TAU Request and bearers would not be setup. This optimization was originally described in [1] section 6.18.1.6 and is represented in the figure 2 below:
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Figure 2: Handling of TAU w/o follow-on flag and w/o DL data (with optimization)
In the call flow above the eNB could determine that signalling only connection is needed based on the DRB Data Volume Indication IE set to value 0 included in the RRC Resume Request message. This IE is still being discussed in RAN2.

This optimization has however two open issues:

· It is still dependent on RAN2 final handling of this DRB Data Volume Indication IE i.e. how value 0 is expected to be handled by the eNB,

· There is a risk of de-synchronization between the UE and the SGW if bearers are setup by the UE but not the SGW.
Moreover, in the cases where a DL data is pending, the MME will still need to setup the bearers with SGW anyway and inform the eNB about success/failure as presented in figure 3 below:
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Figure 3:  Handling of TAU w/o follow-on flag and with DL data (with optimization)
This leads to two additional issues:

Issue 1: a second trigger for resumption of S1-U bearers is introduced (receiving an Initial UE Message message in addition to the S1 Resume Request message). 

Issue 2: the S1 DL NAS Transport message currently does not include a list of bearer IDs to manage the success/failure of E-RABs like the S1 Resume Response message does. 
3
Conclusion and Proposal
This paper has clarified the two possible options available to send the TAU Request (and signalling only connections in general).

Independently of RAN2 final conclusion on the handling of the DRB Data Volume Indication IE, the optimization was shown to overall present three drawbacks:

· There is a risk of de-synchronization between the UE and the SGW if bearers are setup by the UE but not the SGW,

· It introduces a second trigger for resumption of S1-U bearers to be managed in the MME (receiving an Initial UE Message in addition to the S1 Resume Request message),

· It requires adding a list of Bearer IDs success/failed in the DL NAS Transport message like the S1 Resume Response message does.
It is therefore proposed to not introduce the optimization and update the baseline CR in [2] by removing the FFS in MME UE S1AP ID IE in the Initial UE Message as presented in annex A.

Proposal: not optimize the scenario of TAU Request without follow-on flag and therefore remove the FFS on Initial UE Message as presented in the annex A of this paper.
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Annex A
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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