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1.  Introduction
N1 IW-adhoc discussed the issue of the service request message (Tdoc IW-99013). However, we were confused about the resource reservation for activate PDP context which is described as resume procedure in Tdoc IW-99013. Therefore we reconsider this issue. Finally we show three alternatives to complete work about this issue in release 99.

2. Discussion
There is a requirement that there is a case PMM-idle and PDP-active, and radio access bearers for all activated PDP contexts for the UE are established when 3G-SGSN receives service request indicating service type “data” or 3G-SGSN sends downlink PDU. (see Annex.1 and Annex.2)

During N1 IW-adhoc discussed about service request message, we has following confusing points

1) Can the specific radio bearers be established when some activated PDP contexts exist and aren’t assigned radio resources to.

2) It is unclear abnormal cases in the service resume procedure. For example, in the case that some of the active state PDP contexts can be assigned radio access bearers but others can’t.

In current requirements, UE sends service request message indicating service type as “data” when UE want to send uplink data under no RRC connection for PS, and radio access bearers for all activated PDP context for the UE shall be established when SGSN receives this message. In case of downlink data, SGSN sends paging message when SGSN receives downlink data via Gn interface under no Iu-PS connection, then UE sends service request message indicating service type as “paging response”. After that SGSN establishes radio access bearers for all activated PDP context when SGSN send specific downlinkdata..

 However there may be a requirement from the radio resource points of view that only the specific PDP context uplink/downlink data wants to be resumed separately, not the whole contexts., And only the SM knows which contexts to be controlled and to be assigned resource, so the new resume message shall be defined as SM message, not MM message. Following this solution, the resume request is sent via SNDCPSM-SAP (we are not sure the SAP name in the UMTS) when UE wants to send uplink data under no related radio access bearer. We propose the sequence flow below. Based on this assumption, service request has only simple function to establish secure signalling connection between UE and 3G-SGSN. 
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Figure 2.1 Uplink data resume
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Figure 2.2 Downlink data resume

3. Proposal

We want to discuss the probability of the SM resume message solution against the service request message to satisfy the requirement. This solution helps the abnormal case procedure easily, e.g. inconsistent states between UE and 3G-SGSNN1 IW-adhoc is confused about this issue because of insufficient stage 2. Therefore we should send LS to S2 in order to make clarification about confusing points such as described section 2 and to get sufficient stage 2, even if we couldn’t make consensus to our proposal as N1 IW-adhoc agreement. From the short time points of view, we also propose that N1 requests that the requirements of the resource reservation should be postponed as R00 requirement if N1 can not get answer till next Wednesday (during N1 meeting).

Alternative.1  Resume message is defined as SM message and the sufficient stage 2 and 3 is completed in next week S2 and N1 meetings

Alternative.2  Current requirement is maintaind but the sufficient stage 2 and 3 is completed in next week S2 and N1 meetings

Alternative 3  The requirement of the relation between PMM-idle and PDP-active is postponed as R00 requirement and resume function is also postponed.

Annex 1 (23.121)

4.3.3
Relationship between MM and SM states for an UE

When a UE is attached to PS service, it may have or not some PDP context established.

If the UE has no PDP context established (SM-Inactive), no radio access bearer are established for PS service. The UE is in RRC connected mode, only if the state is UMTS CS-CONNECTED state or UMTS PS-CONNECTED state (i.e. only a PS signaling connection is established). 

If the UE has at least one PDP context established (SM-Active),  the UE may be in UMTS PS-CONNECTED state or in UMTS PS-IDLE state.

Note: The PDP context status is not modified by the release of the RRC connection, except if the release of the connection is due to an RRC failure which do not permit to maintain the negotiated QoS (e.g. a real time connection)
Annex 2 (23.060)

6.1.2
Mobility Management States for UMTS

6.1.2.1
PMM‑DETACHED State

In the PMM‑DETACHED state there is no communication between the MS and the 3G‑SGSN. The MS and SGSN contexts hold no valid location or routeing information for the MS. The MS MM state machine does not react on system information related to the 3G‑SGSN. The MS is not reachable by a 3G‑SGSN, as the MS location is not known.

In order to establish MM contexts in the MS and the SGSN, the MS shall perform the PS Attach procedure. When the PS signalling connection is established between the MS and the 3G‑SGSN for performing the PS attach, the state changes to PMM‑CONNECTED in the 3G‑SGSN and in the MS. The PS signalling connection is made up of two parts; an RRC connection and an Iu connection.

6.1.2.2
PMM‑IDLE State

The MS location is known in the 3G‑SGSN with an accuracy of a routeing area. Paging is needed in order to reach the MS, e.g., for signalling. The MS and SGSN have established MM contexts as described in clause "Information Storage".

The MS shall perform a routeing area update if the RA changes. Signalling towards the HLR is needed if the 3G‑SGSN does not have an MM context for this MS.

The MS and 3G‑SGSN shall enter the PMM‑CONNECTED state when the PS signalling connection is established between the MS and the 3G‑SGSN.

PS detach changes the state to PMM‑DETACHED. The 3G‑SGSN may perform an implicit PS detach any time after the MS reachable timer expiry. The MS's MM context is deleted, preferably after a certain (implementation dependent) time. The HLR may be informed about the deletion (see subclause "Purge Function").

6.1.2.3
PMM‑CONNECTED State

The MS location is known in the 3G‑SGSN with an accuracy of a serving RNC. In the PMM‑CONNECTED state, the location of the MS is tracked by the serving RNC. The MS performs the routeing area update procedure when RAI in the MM system information changes.

When an MS and a 3G‑SGSN are in the PMM‑CONNECTED state, a PS signalling connection is established between the MS and the 3G‑SGSN.

In the 3G‑SGSN, PS signalling connection release or failed downlink transfer with cause "IMSI unknown in RNC" changes the state to PMM‑IDLE.

The MS shall enter the PMM‑IDLE state when its PS signalling connection to the 3G‑SGSN has been released or broken. This release or failure is explicitly indicated by the RNC to the MS or detected by the MS (RRC connection failure). The radio connection shall also be released if a URA update fails because of "RRC connection not established", or if the URA update timer expires while the MS is out of coverage.

After a signalling procedure (e.g., routeing area update), the 3G‑SGSN may decide to release the PS signalling connection, after which the state is changed to PMM‑IDLE.

PS detach changes the state to PMM‑DETACHED.

6.1.2.4
State Transitions and Functions

The figure below introduces the MM states for a UMTS subscriber (PMM). The states and activations are further described below.
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Figure 1: PMM State Model

NOTE:
In both the PMM‑IDLE and the PMM‑CONNECTED states, session management may or may not have activated a PDP context. The consequence is that in PMM‑CONNECTED state, only a signalling connection may be established. In PMM‑IDLE state, a PDP context may be established, but no corresponding connection over the Iu interface nor the radio are established.
6.12
Service Request Procedure for UMTS

The Service Request procedure is used by a 3G‑MS in PMM‑IDLE state to request the establishment of a secure connection to a 3G‑SGSN. The MS in PMM‑IDLE state initiates this procedure in order to send uplink signalling messages (e.g., Activate PDP Context Request) or user data. This procedure is also used by an MS in PMM‑CONNECTED state to request resource reservation for active PDP contexts.
6.12.1
Service Request Initiated by MS Procedure

TheMS in PMM‑IDLE state sends the Service Request message to the 3G‑SGSN in order to establish the PS signalling connection for the upper layer signalling or for the resource reservation for active PDP contexts. After receiving the Service Request message the 3G‑SGSN may perform authentication and it shall perform the security mode procedure. After the establishment of the secure PS signalling connection to a 3G‑SGSN the MS may send signalling messages, e.g., Activate PDP Context Request, to the 3G‑SGSN, or the 3G‑SGSN may start the resource reservation for the active PDP contexts depending on the requested service in the Service Request message. This procedure is also used by an MS in PMM‑CONNECTED state to request the resource reservation for the active PDP contexts.
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Figure 2: Service Request Initiated by MS Procedure

1)
The MS establishes an RRC connection, if none exists for CS traffic.

2)
The MS sends a Service Request (P‑TMSI, P‑TMSI Signature, RAI, CKSN, Service Type) message to the SGSN. Service Type specifies the requested service. Service Type shall indicate one of the following: Data or Signalling. At this point, the SGSN may perform the authentication procedure.


If Service Type indicates Data then a signalling connection is requested established between the MS and the SGSN, and resources for active PDP context(s) are requested allocated, i.e., RAB establishment for the activated PDP context(s).


If Service Type indicates Signalling then the signalling connection is requested established between the MS and the SGSN for sending upper-layer signalling messages, e.g., Activate PDP Context Request. The resources for active PDP context(s) are not requested allocated.

3)
The SGSN shall perform the security functions if the service request was initiated by an MS in PMM‑IDLE state.

4)
In case Service Type indicates Data, the SGSN sends a Radio Access Bearer Assignment Request (NSAPI(s), Tunnel Identity(ies), QoS Profile(s), SGSN IP Address(es)) message to re-establish radio access bearer for every activated PDP context.

5)
The RNC indicates to the MS the new Radio Bearer Identity established and the corresponding NSAPI with the RRC radio bearer set up procedure.

6)
SRNC responds with the Radio Access Bearer Assignment Response (NSAPI(s), Tunnel Identity(ies), QoS Profile(s), RNC IP Address(es)) message. The GTP tunnel(s) are established on the Iu interface.

7)
The MS sends the uplink packet.
The MS knows that the Service Request message was successfully received in the SGSN when the MS receives the RRC Security Mode Control Command message. It is, however, possible that the security mode procedure is not performed, e.g., if the Service Request message indicating Service Type = Data is sent after an RA update procedure via the same PS signalling connection. For such cases, the Service Accept message may be needed and it should be treated by the MS as a service acceptance indication.

If the service request cannot be accepted, the network returns a Service Reject message to the mobile station.

6.12.2
Service Request Initiated by Network Procedure

When the 3G‑SGSN receives a downlink packet (e.g., Request PDP Context Activation, MT SMS, user data) for an MS in PMM‑IDLE state, the 3G‑SGSN sends a paging request to UTRAN. The paging request triggers the Service Request procedure in the UMS
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Figure 3: Service Request Initiated by Network Procedure

1)
The SGSN receives a downlink PDP PDU for an MS in PMM‑IDLE state.

2)
The SGSN sends a Paging (IMSI, P‑TMSI, RAI, Paging Cause) message to the RNC. The RNC pages the MS by sending a Paging (P‑TMSI or IMSI, Paging Cause) message to the MS.

3)
The MS establishes an RRC connection if none exists for CS traffic.

4)
The MS sends a Service Request (P‑TMSI, P‑TMSI Signature, RAI, CKSN, Service Type) message to the SGSN. Service Type specifies Paging Response. The Service Request is carried over the radio in an RRC Direct Transfer message and over the Iu interface in the RANAP Initial MS message. At this point, the SGSN may perform the authentication procedure. The SGSN knows whether the downlink packet requires RAB establishment (e.g., downlink PDU) or not (e.g., Request PDP Context Activation or MT SMS).

5)
The SGSN shall perform the security mode procedure.

6)
If resources for the PDP contexts are re-established, the SGSN sends a Radio Access Bearer Assignment Request (NSAPI(s), Tunnel Identity(ies), QoS Profile(s), SGSN IP Address(es)) message to the RNC. The RNC sends a Radio Access Bearer Setup (RAB Identity, NSAPI) to the MS. The MS responds by returning a Radio Access Bearer Complete message to the RNC. The RNC sends a Radio Access Bearer Assignment Response (NSAPI(s), Tunnel Identity(ies), QoS Profile(s), RNC IP Address(es)) message to the SGSN in order to indicate that GTP tunnels are established on the Iu interface and radio access bearers are established between the RNC and the MS.

7)
The SGSN sends the downlink packet.
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