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1. Introduction

SA2 has deferred to CT1 the specification of error case due e.g. to the absence of default bearer for E-UTRAN typically when the UE has no PDP context and moves to E-UTRAN according to their LS from SA2#67 (C1-08xxxx/S2-086406). 

Hence, a mechanism to recover a default bearer for E-UTRAN in NAS is necessary.

This contribution proposes:

* to show the use cases where no (common) default bearer exists in the UE and the MME,

* to describe a mechanism for UE and network to recover a default bearer and

* finally, to agree with the alternative described which consists in performing an attach procedure and text proposal to TS 24.301.

2. Reason for Change

The use cases when no default bearer exists for E-UTRAN are as follows:

a) no PDP context exists in the UE prior to moving to E-UTRAN (e.g. in case the GGSN has deactivated the single PDP context from a SA2 email discussion, this is considered by SA2 as an error case and not abnormal case);

b) UE only has GBR-like PDP contexts in GERAN/UTRAN prior to moving to E-UTRAN; from “this PDP context [carrying the defaul PDN] cannot be deactivated unless the complete PDN connection is released for a E-UTRAN capable UE” in [2], SA2 considers this case as abnormal case because these (secondary) PDP contexts that are linked to a PDP context carrying the default PDN should have been deactivated as the latter PDP context has been deactivated;

c) due to fifth T3492 timer expiry, local PDN disconnection of all default bearers by the UE except one. But, the one kept by the UE is not the one that remains in the network i.e. the MME has deactivated some default bearers while the UE was in idle mode. So, the complete desynchronization of EPS bearer contexts between the UE and the network will be detected by the UE on TAU procedure thanks to EPS bearer context status information (sub-case i) or service request procedure completion (sub-case ii);

d) a tracking area border is crossed when the ATTACH ACCEPT message has been received but before an ATTACH COMPLETE message is sent (we consider this case as very rare), the attach procedure shall be aborted and the tracking area updating procedure shall be initiated from TS 24.301 s5.5.1.2.6 e). But, as the UE has not sent the Activate EPS Default Bearer Context Accept message due to be piggybacked in the ATTACH COMPLETE, so the default bearer is not active yet. In this use, it is not clear when and how the UE will acknowledge the EPS default bearer context activation to the network;

e) UE has some non-GBR PDP contexts in GERAN/UTRAN prior to moving to E-UTRAN; the UE does not know which one can be used as the default EPS bearer context. The PDN GW knows which one is the default.

The number of use cases above justify a default bearer recovery mechanism for E-UTRAN in NAS. There may be other use cases in the future where no default exist for E-UTRAN.

Moreover, recovering the default bearer as soon as possible will allow the UE to have this bearer reestablished more quickly (as the NAS part would already have been set-up) on subsequent service request procedure should the UE need to send data on this bearer. 

Alternative proposal

Case d):

The behaviour in case d) comes from TS 24.008 where an RAU procedure was initiated to avoid e.g. security functions that had already been performed on attach. Now, in EPS, comes the default bearer requirement on attach. We think that this justification is sufficient to reinitiate an attach procedure to cover the case d). Moreover, the network can re-use the previously established NAS security context thus avoiding new security procedures when an attach procedure is re-initiated. Besides, CT1 in Budapest has agreed that in case of ATTACH COMPLETE message transmission failure by lower layers, the attach procedure shall be restarted. We believe the latter case and case d) (ATTACH COMPLETE not sent by NAS) shall be handled in the same way.

Proposal 1 (case d): The UE shall re-initiate an attach procedure in case e) (TA border crossed between reception of ATTACH ACCEPT and sending of ATTACH COMPLETE) of TS 24.301 s5.5.1.2.6. 

Other cases than d):

It is proposed that the UE sends a TAU REQUEST which would trigger a network initiated detach procedure with re-attach required. Indeed, an attach procedure is (already) meant to create a default bearer. As the network knows whether it has active default bearers or not, it can infer whether it has to re-establish a default bearer for the UE or not and thus whether to initiate the detach procedure with re-attach required.
In cases a),b) and e) which deal with inter RAT to E-UTRAN, a TAU REQUEST is currently used.  The above proposal  can easily cover case c) sub-case i) (TAU while UE is in idle mode): upon receipt of the TAU request including the EPS bearer context status from the UE, if the network does not have any default bearer context in common with the UE, the network shall initiate the detach with re-attach required.

The above proposal can cover case c) sub-case ii) (Service request while UE is in idle mode): upon receipt of the user plane radio bearer set-up, the UE infers that no ongoing EPS bearer context matches with the ones of the set-up radio bearers. Then, the UE has to send an explicit indication say a new update value ‘default bearer requested’ to the network for the latter to re-establish the default bearer.

Proposal 2 (cases a), b), e)): Upon receipt of the TAU REQUEST due to GERAN/UTRAN to E-UTRAN mobility, the network shall initiate a detach procedure with re-attach required in case the UE had no PDP context or only GBR-like PDP context(s) or more than one non-GBR  like PDP contexts that can be mapped onto a default bearer.

Proposal 3 (case c-i)): Upon receipt of the TAU REQUEST while in E-UTRAN, the network shall initiate a detach procedure with re-attach required in case the network realizes it has no common default bearer with the UE using the UE EPS bearer context information.

Proposal 4 (case c-ii)): The UE shall include a new update type value say ‘default bearer requested’ in the TRACKING AREA UPDATE REQUEST message when it realizes that further to a service request procedure completion, it has no common default EPS bearer context with the network.

Proposal 5 (case c-ii)): Upon receipt of a TRACKING AREA UPDATE including the update type value ‘default bearer requested’, the network shall initiate a detach procedure including a ‘re-attach required’ detach type.

3. Conclusions

It is proposed to agree on the proposals as sumed up above.

4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.301 v1.0.0.
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* * * 1st change * * * * (attach) to cover case d)

5.5.1.2.6
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Access barred because of access class barring

If access is barred for "signalling" (see 3GPP TS 36.331 [14]), the attach procedure shall not be started. The UE stays in the current serving cell and applies the normal cell reselection process. The attach procedure is started as soon as possible, i.e. when access for "signalling" is granted on the current cell or when the UE moves to a cell where access for "signalling" is granted.

b)
Lower layer failure or release of the NAS signalling connection before the ATTACH ACCEPT or ATTACH REJECT message is received


The attach procedure shall be aborted, and the UE shall proceed as described below.

c)
T3410 timeout


The UE shall abort the attach procedure and proceed as described below. The NAS signalling connection shall be released locally.

d)
ATTACH REJECT, other causes than those treated in subclause 5.5.1.2.5


Upon reception of the cause codes #95, #96, #97, #99 and #111 the UE should set the attach attempt counter to 5. The UE shall proceed as described below.

e)
Change of cell into a new tracking area


If a cell change into a new tracking area occurs before the attach procedure is completed, the attach procedure shall be aborted and re-initiated immediately. If a tracking area border is crossed when the ATTACH ACCEPT message has been received but before an ATTACH COMPLETE message is sent, the attach procedure shall be re- initiated. If a GUTI was allocated during the attach procedure, this GUTI shall be used in the attach procedure.

f)
Mobile originated detach required


The attach procedure shall be aborted, and the UE initiated detach procedure shall be performed.

g)
Detach procedure collision


If the UE receives a DETACH REQUEST message from the network in state EMM-REGISTERED-INITIATED and the detach type indicates "re-attach not required", the detach procedure shall be progressed and the attach procedure shall be aborted. Otherwise the attach procedure shall be progressed and the DETACH REQUEST message shall be ignored.

h)
Transmission failure of ATTACH REQUEST message or ATTACH COMPLETE message indication from lower layers


The UE shall restart the attach procedure.

In cases b, c and d the UE shall proceed as follows. Timer T3410 shall be stopped if still running. The attach attempt counter shall be incremented, unless it was already set to 5 due to case d.

If the attach attempt counter is less than 5:

-
timer T3411 is started and the state is changed to EMM-DEREGISTERED.ATTEMPTING-TO-ATTACH. When timer T3411 expires the attach procedure shall be restarted.

If the attach attempt counter is equal to 5:

-
the UE shall delete any GUTI, TAI list, last visited registered TAI, list of equivalent PLMNs and KSI, shall set the update status to EU2 NOT UPDATED, and shall start timer T3402. The state is changed to EMM-DEREGISTERED.ATTEMPTING-TO-ATTACH or optionally to EMM-DEREGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [3].


If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number as specified in 3GPP TS 24.008 [6] for the abnormal case when a normal attach procedure fails and the attach attempt counter is equal to 5.

* * * 2nd change * * * * (TAU) to cover cases a), b), e) (inter RAT) and c-i) (intra LTE)

5.5.2
Detach procedure

5.5.2.1
General

The detach procedure is used:

-
by the UE to detach for EPS services only;

-
by the UE to disconnect from the last PDN it is connected to;

-
by the UE to detach for both EPS services and non-EPS services or for non-EPS services only via a combined detach procedure; and

-
by the network to inform the UE that it does not have access to the EPS any longer;

-    by the network to request the UE to reattach to recover a default bearer using Detach type IE set to "re-attach required" upon receipt of TRACKING AREA UPDATE REQUEST from the UE due to Iu mode or A/Gb mode to S1 mode intersystem change or due to absence of common default bearer with the UE or including the EPS update type IE set to “default bearer activation requested”.
The detach procedure shall be invoked by the UE if the UE is switched off, the USIM card is removed from the UE or the EPS capability or CS Fallback capability of the UE is disabled.
If the detach procedure is performed, the EPS bearer context(s) for this particular UE are deactivated locally without peer-to-peer signalling between the UE and the MME.

* * * 3rd change * * * * (Service request) to cover case c-ii)

5.6.1.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Access barred because of access class barring

If the service request procedure is started in response to a paging request from the network, access class barring is not applicable.


Otherwise, if access is barred for "originating calls" (see 3GPP TS 36.331 [14]), the service request procedure shall not be started. The UE stays in the current serving cell and applies normal cell reselection process. The service request procedure may be started if it is still necessary, i.e. when access for "originating calls" is granted or because of a cell change.
b)
Lower layer failure before the NAS security mode control procedure is completed or SERVICE REJECT message is received


The UE shall enter state EMM-REGISTERED. The UE shall abort the service request procedure, stop timer T3417 and locally release any resources allocated for the service request procedure.

c)
T3417 expired


The UE shall enter state EMM-REGISTERED.


If the UE is in EMM-IDLE mode then the procedure shall be aborted and the UE shall release locally any resources allocated for the service request procedure.


If the UE is in EMM-CONNECTED mode, then the procedure shall be aborted.

d)
SERVICE REJECT received, other causes than those treated in subclause 5.6.1.4


The procedure shall be aborted.
e)
Tracking area update procedure is triggered


The UE shall abort the service request procedure, stop timer T3417 and perform the tracking area updating procedure. The "active" flag shall be set in the TRACKING AREA UPDATE REQUEST message.

f)
Power off


If the UE is in state EMM-SERVICE-REQUEST-INITIATED at power off, the EPS detach procedure shall be performed. 
g)
Procedure collision


If the UE receives a DETACH REQUEST message from the network in state EMM-SERVICE-REQUEST-INITIATED, the EPS detach procedure shall be progressed and the service request procedure shall be aborted. If the Detach type IE in the DETACH REQUEST message indicated "re-attach required", the EPS attach procedure shall be performed.
h)
Dedicated bearer set up failure

The UE shall locally deactivate the EPS bearer contexts for which no radio bearers are set up.
i)
Default bearer set up failure

The UE shall locally deactivate the EPS bearer contexts for which no radio bearers are set up. The deactivated EPS bearer contexts shall include all the EPS bearer contexts related to the PDN connection. A PDN connectivity request may be initiated for the PDN connection immediately, if there is data pending for the PDN. When the UE realizes there is no common default bearer between the UE and the network, the UE shall perform a tracking area updating procedure procedure. The UE shall indicate the value “default bearer activation requested” in the EPS update type IE in the TRACKING AREA UPDATE REQUEST message.
j)
Transmission failure of SERVICE REQUEST message indication with TAI change from lower layers


If the current TAI is not in the TAI list, the service request procedure shall be aborted to perform the tracking area updating procedure. The "active" flag shall be set in the TRACKING AREA UPDATE REQUEST message.


If the current TAI is still part of the TAI list, the UE shall restart the service request procedure.

k)
Transmission failure of SERVICE REQUEST message indication without TAI change from lower layers


The UE shall restart the service request procedure.

* * * 4th change * * * * (Service request) to cover case c-ii)

9.9.3.12
EPS update type

The purpose of the EPS update type information element is to specify the area the updating procedure is associated with.

The ESP update type information element is coded as shown in figure 9.9.3.12.1 and table 9.9.3.12.1.

The EPS update type is a type 1 information element.
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Figure 9.9.3.12.1: EPS update type information element

Table 9.9.3.12.1: EPS update type information element

	EPS update type value (octet 1, bit 1 to 3)

	

	Bits

	

	3
	2
	1
	
	

	0
	0
	0
	
	TA updating

	0
	0
	1
	
	Combined TA/LA updating

	0
	1
	0
	
	Combined TA/LA updating with IMSI attach

	0
	1
	1
	
	Periodic updating

	1
	0
	0
	
	Default bearer activation requested

	

	All other values are reserved.

	

	"Active" flag (octet 1, bit 4)

	Bit

	

	4
	
	
	
	

	0
	
	
	
	No bearer establishment requested

	1
	
	
	
	Bearer establishment requested

	
























































