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	Reason for change:
(

	TS 29.018 includes an option that in certain cases when the SGSN receives from the UE a periodic routing area update request, then the SGSN can initiate a location update for non-GPRS services procedure instead of asking the UE to re-attach to non-GPRS services. I.e. effectively the SGSN can convert the update type from "periodic" to "combined" and skip the network-initiated detach with detach type "IMSI detach". The purpose of this option is to reduce the signalling via the radio interface by avoiding the exchange of 2 messages (Detach Request/Detach Accept). The network conditions under which this option can be used are VLR reset, VLR long-time outage and VLR load re-distribution, i.e. the UE usually is not aware of these conditions.


For a number of reasons it is not advisable to use this option: 

1) Due to CSFB and ISR the state of the Gs association in the SGSN and in the VLR can get out of sync more easily. [Note: <- This is the justification for using WI code SAES-CSFB2.] Under these circumstances (example given below), using a periodic update request as trigger to (re-)establish the Gs interface after a VLR reset, or to establish a new Gs association under conditions of VLR long-time outage or VLR load re-distribution can give unexpected results:

E.g. assume that the UE is combined attached via Iu and Gs. When the UE moves to E-UTRAN and performs a combined TAU during which ISR is activated, the state of the Gs association in the VLR changes to "Gs-Null" whereas the corresponding state in the SGSN remains "Gs associated". A bit later, upon request of the subscriber, the UE performs an explicit IMSI detach via S1 and SGs. ISR remains activated. Then the UE returns to the registered routing area in UTRAN. Upon expiry of T3312 the UE initiates a periodic RAU. If the VLR has performed a reset since the previous combined RAU (or if the SGSN determines that the VLR is subject to VLR load re-distribution or that it suffers from a long-time outage), the SGSN will now perform an IMSI attach on behalf of the UE – which the MM entity in the UE does not expect at all.

2) For R99 to Rel-11 the option that the SGSN can convert the update type from "periodic" to "combined" has not been described in TS 24.008, and only recently parts of the requirements have been added to the Rel-11 version (see 24.008 CRs #2296r1, C1-124701). So it is unclear whether legacy UE implementations are behaving in the expected way, e.g. respond with a RAU Complete message if a new TMSI has been allocated. As explained in more detail in C1-132127, if a legacy UE does not respond to the RAU Accept, in a network using MSC pooling the SGSN will finally (after 4 re-transmissions of the RAU Accept message) need to initiate the network-initiated detach for non-GPRS services, as it cannot be sure whether the UE has stored the new TMSI including the new NRI and consequently whether a BSC will be able to route a Paging Response message sent by the UE to the right MSC/VLR. This additional network requirement has not been specified so far. Besides, the retransmissions reduce the benefits of the optimization. 

(Note: Even with CRs #2296r1 the successful case is not yet covered completely: if the network converts the periodic RAU into a combined RAU, then for a UE supporting EMM combined procedures the network needs to deactivate ISR. Furthermore, when the UE changes to E-UTRAN it will need to perform a combined TAU with IMSI attach. I.e. the list of triggers for combined TAU in TS 24.301 would need further clarification.)

3) The CR #2296r1 is dealing with the successful case, but the location update for non-GPRS services via Gs can fail for various reasons. So a UE would also need to be prepared to receive a RAU Accept message with a GMM cause IE included (e.g. #16 "MSC temporarily not reachable"), derive from this that the UE's periodic update request was converted by the SGSN into a combined update request and that the UE is now expected to start T3311 and to initiate a combined update request with IMSI attach upon expiry of the timer. If the UE does not perform this combined update, it will no longer be reachable for paging for CS services via the Gs interface. These additional UE requirements have not been specified in TS 24.008 so far.

4) The mere possibility that the network can convert the update type from 'periodic' to 'combined' affects also the handling of abnormal cases: in principle, 

i) either upon lower layer failure or expiry of T3330 the UE would always need to switch to the abnormal case handling specified for combined update and e.g. enter the state GMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM and set the update status to U2 NOT UPDATED. These additional UE requirements have not been specified in TS 24.008 so far;

ii) or the SGSN would need to initiate a detach for non-GPRS services on the next occasion (similar to the functionality related to the "EMM Combined UE Waiting" flag specified in TS 29.018). In order to cover up for legacy UE implementations not supporting (i), the SGSN would need to implement this behaviour anyway. This additional network requirement has not been specified so far. (Note that the failure on the radio interface could mask a failure of the network-internal signalling procedure via the Gs interface which could make the UE unreachable for paging for CS services.)

	
	

	Summary of change:
(

	The option that in certain cases, when the SGSN receives from the UE a periodic tracking area update request, the SGSN can initiate a location update for non-GPRS services procedure via Gs during which a new TMSI can be allocated is removed.

	
	

	Consequences if 
(

not approved:
	So far, both UE and network requirements related to the option have not been specified completely. If a UE implementation does not react properly on certain error cases when the SGSN converts the update type from 'periodic' to 'combined', the UE can become unreachable for paging for CS calls via the Gs interface.
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* * * 1st change * * *4.1.1.1.1
4.1.1.1.1
Integrity Checking of Signalling Messages in the Mobile Station (Iu mode only)

In Iu mode only, integrity protected signalling is mandatory with one exception regarding emergency calls (see subclause 4.1.1.1.1a). In Iu mode only, all layer 3 protocols shall use integrity protected signalling once the security mode procedure has been successfully activated in the network and the MS. Integrity protection of all layer 3 signalling messages is the responsibility of lower layers. It is the network which activates integrity protection. This is done using the security mode control procedure (3GPP TS 25.331 [23c] and 3GPP TS 44.118 [111]).

The supervision that integrity protection is activated shall be the responsibility of the MM and GMM layer in the MS (see 3GPP TS 33.102 [5a]). In order to do this, the lower layers shall provide the MM and GMM layer with an indication on when the integrity protection is activated in the MS (i.e. one indication to the MM layer when a security mode control procedure for the CS domain is processed successfully and one indication to the GMM layer when a security mode control procedure for the PS domain is processed successfully). 

The CS and PS domains in the network and the MM and GMM layers in the MS, are not aware of whether integrity protection has been started in the lower layers by the other domain. It is mandatory for the network to initiate one security mode control procedure for the CS domain and one for the PS domain.

Except the messages listed below, no layer 3 signalling messages shall be processed by the receiving MM and GMM entities or forwarded to the CM entities, unless the network has activated the integrity protection for that domain.
-
MM messages:

-
AUTHENTICATION REQUEST

-
AUTHENTICATION REJECT

-
IDENTITY REQUEST

-
LOCATION UPDATING ACCEPT (at periodic location update with no change of location area or temporary identity, and, any Per MS T3212 value is not changed)

-
LOCATION UPDATING REJECT (if the cause is not #25)
-
CM SERVICE ACCEPT, if the following two conditions apply:

-
no other MM connection is established; and

-
the CM SERVICE ACCEPT is the response to a CM SERVICE REQUEST with CM SERVICE TYPE IE set to ‘emergency call establishment’

-
CM SERVICE REJECT (if the cause is not #25)
-
ABORT

-
GMM messages:

-
AUTHENTICATION & CIPHERING REQUEST

-
AUTHENTICATION & CIPHERING REJECT

-
IDENTITY REQUEST

-
ATTACH REJECT (if the cause is not #25)
-
ROUTING AREA UPDATE ACCEPT, if any of the following conditions applies:

-
the MS performs periodic routing area updating with no change of routing area or P-TMSI, and the T3312 extended value and the Network feature support value are not changed;

-
the GMM entity in the MS has received an ATTACH ACCEPT message with neither ciphering nor integrity protection applied in response to an ATTACH REQUEST message with attach type set to "emergency attach"; or

-
the MS has performed intersystem change from S1 mode to Iu mode with a PDN connection for emergency bearer services for which the "null integrity protection algorithm" EIA0 has been used while in S1 mode.
-
ROUTING AREA UPDATE REJECT (if the cause is not #25)
-
SERVICE REJECT (if the cause is not #25)
-
DETACH ACCEPT (for non power-off) 

-
ATTACH ACCEPT, if the ATTACH ACCEPT is the response to an ATTACH REQUEST with attach type set to "emergency attach".

-
SERVICE ACCEPT, if any of the following conditions applies:

-
the GMM entity in the MS has received an ATTACH ACCEPT message with neither ciphering nor integrity protection applied in response to an ATTACH REQUEST message, with attach type set to "emergency attach"; or
-
the MS has performed intersystem change from S1 mode to Iu mode with a PDN connection for emergency bearer services for which the "null integrity protection algorithm" EIA0 has been used while in S1 mode.

-
CC messages:

-
all CC messages, if the following two conditions apply:

-
no other MM connection is established; and

-
the MM entity in the MS has received a CM SERVICE ACCEPT message with no ciphering or integrity protection applied as response to a CM SERVICE REQUEST message, with CM SERVICE TYPE set to ‘Emergency call establishment’ sent to the network.; or

-
the MM connection was established locally due to the SRVCC handover of a PDN connection for emergency bearer services for which the "null integrity protection algorithm" EIA0 has been used while in S1 mode or for which integrity protection has not been activated while in Iu mode.

-
SM messages:

-
all SM messages, if any of the following conditions applies:

-
the GMM entity in the MS has received an ATTACH ACCEPT message with neither ciphering nor integrity protection applied in response to an ATTACH REQUEST message, with attach type set to "emergency attach"; or

-
the MS has performed intersystem change from S1 mode to Iu mode with a PDN connection for emergency bearer services for which the "null integrity protection algorithm" EIA0 has been used while in S1 mode.
Once integrity protection is activated, the receiving layer 3 entity in the MS shall not process any layer 3 signalling messages unless they have been successfully integrity checked by the lower layers. If any signalling messages, having not successfully passed the integrity check, are received, then the lower layers in the MS shall discard that message (see 3GPP TS 25.331 [23c] and 3GPP TS 44.118 [111]). If any layer 3 signalling message is received, in either PS or CS domains, as not integrity protected even though the integrity protection has been activated in the MS by that domain in the network, then the lower layers shall discard this message (see 3GPP TS 25.331 [23c] and 3GPP TS 44.118 [111]).

Integrity checking on the network side is performed by the RNC and is described in 3GPP TS 25.331 [23c] and 3GPP TS 44.118 [111].

* * * End of 1st change * * *

* * * Next change * * *4.7.5.1.3
4.7.5.1.3
Normal and periodic routing area updating procedure accepted by the network

If the routing area updating request has been accepted by the network, a ROUTING AREA UPDATE ACCEPT message shall be sent to the MS. The network may assign a new P-TMSI and/or a new P-TMSI signature for the MS. If a new P-TMSI and/or P-TMSI signature have been assigned to the MS, it/they shall be included in the ROUTING AREA UPDATE ACCEPT message together with the routing area identification. In a shared network, if the MS is a network sharing supporting MS, the network shall indicate the PLMN identity of the CN operator that has accepted the routing area updating request in the RAI contained in the ROUTING AREA UPDATE ACCEPT message; if the MS is a network sharing non-supporting MS, the network shall indicate the PLMN identity of the common PLMN (see 3GPP TS 23.251 [109]).

In a multi-operator core network (MOCN) with common GERAN, the network shall indicate in the RAI the common PLMN identity (see 3GPP TS 23.251 [109]).
If a new DRX parameter was included in the ROUTING AREA UPDATE REQUEST message, the network shall store the new DRX parameter and use it for the downlink transfer of signalling and user data.

If the MS has indicated in the ROUTING AREA UPDATE REQUEST message that it supports PS inter-RAT handover from GERAN to UTRAN Iu mode, the network may include in the ROUTING AREA UPDATE ACCEPT message a request to provide the Inter RAT information container.

If the MS has indicated in the ROUTING AREA UPDATE REQUEST message that it supports PS inter-RAT HO from GERAN to E-UTRAN, the network may include in the ROUTING AREA UPDATE ACCEPT message a request to provide the E-UTRAN inter RAT information container.
If the MS has included the MS network capability IE or the UE network capability IE or both in the ROUTING AREA UPDATE REQUEST message, the network shall store all octets received from the MS, up to the maximum length defined for the respective information element. In case the UE network capability IE indicated new information to the network, the MS shall set the TIN to "P-TMSI".

NOTE 1:
This information is forwarded to the new SGSN during inter-SGSN handover or to the new MME during intersystem handover to S1 mode.

In A/Gb mode the Cell Notification information element shall be included in the ROUTING AREA UPDATE ACCEPT message in order to indicate the ability of the network to support the Cell Notification. 

The network shall change to state GMM-COMMON-PROCEDURE-INITIATED and shall start the supervision timer T3350 as described in subclause 4.7.6.

If the LAI or PLMN identity contained in the ROUTING AREA UPDATE ACCEPT message is a member of any of the "forbidden" lists and there is no PDN connection for emergency bearer services in the MS then any such entry shall be deleted.

In Iu mode, the network should prolong the PS signalling connection if the mobile station has indicated a follow-on request pending in ROUTING AREA UPDATE REQUEST. The network may also prolong the PS signalling connection without any indication from the mobile terminal.

If the PDP context status information element is included in ROUTING AREA UPDATE REQUEST message, then the network shall deactivate all those PDP contexts locally (without peer to peer signalling between the MS and the network), which are not in SM state PDP-INACTIVE on network side but are indicated by the MS as being in state PDP-INACTIVE.

If the MBMS context status information element is included in the ROUTING AREA UPDATE REQUEST message, then the network shall deactivate all those MBMS contexts locally (without peer to peer signalling between the MS and network) which are not in SM state PDP-INACTIVE on the network side, but are indicated by the MS as being in state PDP-INACTIVE. If no MBMS context status information element is included, then the network shall deactivate all MBMS contexts locally which are not in SM state PDP-INACTIVE on the network side.

If a ROUTING AREA UPDATE REQUEST message is received from a MS with a LIPA PDN connection, and if:

-
a L-GW Transport Layer Address is provided by the lower layer together with the ROUTING AREA UPDATE REQUEST message, and the GGSN address associated with the PDP context of the LIPA PDN connection is different from the provided L-GW Transport Layer Address (see 3GPP TS 25.413 [19c]); or

-
no L-GW Transport Layer Address is provided together with the ROUTING AREA UPDATE REQUEST message by the lower layer,
then the SGSN locally deactivates all PDP contexts associated with the LIPA PDN connection. If the ROUTING AREA UPDATE REQUEST request message is accepted, the SGSN informs the MS via the PDP context status IE in the ROUTING AREA UPDATE ACCEPT message that PDP contexts were locally deactivated.
If due to regional subscription restrictions or access restrictions the MS is not allowed to access the routing area, but the MS has a PDN connection for emergency bearer services established, the network may accept the ROUTING AREA UPDATE REQUEST message and deactivate all non-emergency PDP contexts by initiating an PDP context deactivation procedure when the RAU is initiated in PMM-CONNECTED mode. When the RAU is initiated in PMM-IDLE mode, the network locally deactivates all non-emergency PDP contexts and informs the MS via the PDP context status IE in the ROUTING AREA UPDATE ACCEPT message. The network shall not deactivate the PDP contexts for emergency bearer services. The network shall consider the MS to be attached for emergency bearer services only.

If the network supports delivery of SMS via GPRS (3GPP TS 23.060 [74]) and this delivery is enabled (see 3GPP TS 29.272 [150]), then the network shall include the Additional network feature support IE in the ROUTING AREA UPDATE ACCEPT message and set the GPRS-SMS indicator.

Upon receipt of a ROUTING AREA UPDATE ACCEPT message, the MS stores the received routing area identification, stops timer T3330, shall reset the routing area updating attempt counter and sets the GPRS update status to GU1 UPDATED. If the message contains a P-TMSI, the MS shall use this P-TMSI as new temporary identity for GPRS services and shall store the new P-TMSI. If no P-TMSI was included by the network in the ROUTING AREA UPDATING ACCEPT message, the old P-TMSI shall be kept. Furthermore, the MS shall store the P-TMSI signature if received in the ROUTING AREA UPDATING ACCEPT message. If no P-TMSI signature was included in the message, the old P-TMSI signature, if available, shall be deleted.




If the ROUTING AREA UPDATE REQUEST message was used to update the network with a new DRX parameter IE, the MS shall start using the new DRX parameter upon receipt of the ROUTING AREA UPDATE ACCEPT message and shall set the TIN to "P-TMSI".

If the PDP context status information element is included in ROUTING AREA UPDATE ACCEPT message, then the MS shall deactivate all those PDP contexts locally (without peer to peer signalling between the MS and network), which are not in SM state PDP-INACTIVE in the MS but are indicated by the network as being in state PDP-INACTIVE. If only the PDN connection for emergency bearer services remains established, the MS shall consider itself attached for emergency bearer services only.
If the MBMS context status information element is included in the ROUTING AREA UPDATE ACCEPT message, then the MS shall deactivate all those MBMS contexts locally (without peer to peer signalling between the MS and network) which are not in SM state PDP-INACTIVE in the MS, but are indicated by the network as being in state PDP-INACTIVE. If no MBMS context status information element is included, then the MS shall deactivate all those MBMS contexts locally which are not in SM state PDP-INACTIVE in the MS.

If the ROUTING AREA UPDATE ACCEPT message contains T3312 extended value IE, then the MS shall use the T3312 extended value IE as periodic routing area update timer (T3312). If the ROUTING AREA UPDATE ACCEPT message does not contain T3312 extended value IE, then the MS shall use value in T3312 value IE as periodic routing area update timer (T3312).

In A/Gb mode, if the ROUTING AREA UPDATE ACCEPT message contains the Cell Notification information element, then the MS shall start to use the LLC NULL frame to perform cell updates.
If the MS has initiated the routing area updating procedure due to manual CSG selection and receives a ROUTING AREA UPDATE ACCEPT message, and the MS sent the ROUTING AREA UPDATE REQUEST message in a CSG cell, the MS shall check if the CSG ID and associated PLMN identity of the cell are contained in the Allowed CSG list. If not, the MS shall add that CSG ID and associated PLMN identity to the Allowed CSG list and the MS may add the HNB Name (if provided by lower layers) to the Allowed CSG list if the HNB Name is present in neither the Operator CSG list nor the Allowed CSG list.
The network may also send a list of "equivalent PLMNs" in the ROUTING AREA UPDATE ACCEPT message. Each entry of the list contains a PLMN code (MCC+MNC). The mobile station shall store the list, as provided by the network, and if there is no PDN connection for emergency bearers established, the mobile station shall remove from the list of "equivalent PLMNs" any PLMN code that is already in the "forbidden PLMN" list or in the list of "forbidden PLMNs for GPRS service". If there is a PDN connection for emergency bearer services established, the MS shall remove from the list of "equivalent PLMNs" any PLMN code present in the "forbidden PLMN" list or in the list of "forbidden PLMNs for GPRS service" when the PDN connection for emergency bearer services is released. In addition the mobile station shall add to the stored list the PLMN code of the registered PLMN that sent the list. All PLMNs in the stored list shall be regarded as equivalent to each other for PLMN selection, cell selection/re-selection and handover. The stored list in the mobile station shall be replaced on each occurrence of the ROUTING AREA UPDATE ACCEPT message. If no list is contained in the message, then the stored list in the mobile station shall be deleted. An MS attached for emergency bearer services only shall delete the stored list when the MS enters the state GMM-DEREGISTERED. The list shall be stored in the mobile station while switched off so that it can be used for PLMN selection after switch on.

A ROUTING AREA UPDATE COMPLETE message shall be returned to the network if the ROUTING AREA UPDATE ACCEPT message contained any of:

-
a P-TMSI;

-
Receive N‑PDU Numbers (see 3GPP TS 44.065 [78] and 3GPP TS 25.322 [19b]); or

-
a request for the provision of Inter RAT handover information or E-UTRAN inter RAT handover information or both.

If Receive N‑PDU Numbers were included, the Receive N‑PDU Numbers values valid in the MS, shall be included in the ROUTING AREA UPDATE COMPLETE message.

If the network has requested the provision of Inter RAT handover information or E-UTRAN inter RAT handover information or both, the MS shall return a ROUTING AREA UPDATE COMPLETE message including the Inter RAT handover information IE or E-UTRAN inter RAT handover information IE or both to the network.

NOTE 2:
In Iu mode, after a routing area updating procedure, the mobile station can initiate Service Request procedure to request the resource reservation for the active PDP contexts if the resources have been released by the network or send upper layer message (e.g. ACTIVATE PDP CONTEXT REQUEST) to the network via the existing PS signalling connection.

In Iu mode, if the network wishes to prolong the PS signalling connection (for example, if the mobile station has indicated "follow-on request pending" in ROUTING AREA UPDATE REQUEST message) the network shall indicate the "follow-on proceed" in the ROUTING AREA UPDATE ACCEPT message. If the network wishes to release the PS signalling connection, the network shall indicate "no follow-on proceed" in the ROUTING AREA UPDATE ACCEPT message.

After that in Iu mode, the mobile station shall act according to the follow-on proceed flag included in the Update result information element in the ROUTING AREA UPDATE ACCEPT message (see subclause 4.7.13).

The network may also send a list of local emergency numbers in the ROUTING AREA UPDATE ACCEPT, by including the Emergency Number List IE. The mobile equipment shall store the list, as provided by the network. The list stored in the mobile equipment shall be replaced on each receipt of the Emergency Number List IE.

The emergency number(s) received in the Emergency Number List IE are valid only in networks in the same country as the cell on which this IE is received. If no list is contained in the ROUTING AREA UPDATE ACCEPT message, then the stored list in the mobile equipment shall be kept, except if the mobile equipment has successfully registered to a PLMN in a country different from that of the PLMN that sent the list.

The mobile equipment shall use the stored list of emergency numbers received from the network in addition to the emergency numbers stored on the SIM/USIM or ME to detect that the number dialled is an emergency number.

NOTE 3:
The mobile equipment may use the emergency numbers list to assist the end user in determining whether the dialled number is intended for an emergency service or for another destination, e.g. a local directory service. The possible interactions with the end user are implementation specific.

The list of emergency numbers shall be deleted at switch off and removal of the SIM/USIM. The mobile equipment shall be able to store up to ten local emergency numbers received from the network.
In order to indicate to the MS that the GUTI and TAI list assigned to the MS remain registered with the network and are valid in the MS, the network shall indicate in the Update result IE in the ROUTING AREA UPDATE ACCEPT message that ISR is activated.
If the MS is attached for emergency bearer services or if the network has deactivated all non-emergency PDP contexts, the network shall indicate in the update result IE in the ROUTING AREA UPDATE ACCEPT message that ISR is not activated.
If the ROUTING AREA UPDATE ACCEPT message contains:
i)
no indication that ISR is activated, an MS supporting S1 mode shall set the TIN to "P-TMSI"; or

ii)
an indication that ISR is activated, then:

-
if the MS is required to perform tracking area updating for IMS voice termination as specified in annex P.5, the MS shall set the TIN to "P-TMSI";

-
if the MS had initiated the routing area updating procedure due to a change in the UE's usage setting or the voice domain preference for E-UTRAN, the MS shall set the TIN to "P-TMSI"; or
-
the MS shall regard the available GUTI and TAI list as valid and registered with the network. If the TIN currently indicates "GUTI" and the periodic tracking area update timer T3412 is running, the MS shall set the TIN to "RAT-related TMSI". If the TIN currently indicates "GUTI" and the periodic tracking area update timer T3412 has already expired, the MS shall set the TIN to "P-TMSI".

* * * End of next change * * *
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