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1. Introduction

The evolved HSPA architecture described in TR 25.999 section 9.1.1.2 is based on the split of RNC CP and UP for the PS domain, that is the NodeB is connected with the RNC through an Iub-CP and with the SGSN through an Iu-PS UP interface. The split requires the RNC to run different actions depending on the CN domain involved by the UE service request. In case of a PS connection set up, it is requested to define new messages between the RNC and the NodeB to manage the proper set up/release of bearers.

The following section describes examples of procedures for the set up of PS bearers, the management of mobility within the HSPA evolved domain as well as towards Rel-6 architecture, paging management in Cell/URA-PCH state.

In the following the following assumptions are made:

· a shared carrier scenario;

· the SGSN is the reference CN UP entity. In case of One Tunnel (OT) scenarios, when applicable, the UP is relocated to the GGSN according to TS 23.060 7.3.0.

2. Examples of bearer and mobility management procedures
Figure 1 describes the macro steps of the procedure for set up of a PS bearer in the PS domain:
1. As first the UE activates an RRC connection and after that it sends NAS signaling which is carried by the Initial Direct Transfer and Initial UE message. The RNC catches from the RRC connection for Release 6 UEs (or from the Initial Direct Transfer for previous Releases UEs) that the UE is trying to establish a PS connection.
2. After SGSN RAB Assignment Request the RNC has to manage the establishment of a GTP tunnel between the NodeB and the SGSN. A new control message flow between the RNC-CP entity and the NodeB is required for this purpose (in red in the picture). Different solutions may be defined, e.g. modified NBAP between RNC and NodeB.

3. The SGSN receives GTP-U tunnel parameters (NodeB IP address and TEID) through the RAB Assignment Response message.

4. The GTP tunnel is established between the SGSN and the NodeB.
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Figure1: PS bearer set up procedure
Figure 2 describes a procedure for lossless PS mobility in PMM connected mode involving two NodeBs (Source NodeB, Target NodeB, S-NB and T-NB in the following) controlled by the same RNC and connected to the same SGSN. The key issue is the update of the GTP tunnel between the NodeBs and the SGSN. In the following a Rel-6 SGSN is assumed.
SRNS Relocation is the procedure used for the management of the path switch.

1. After the RNC has decided that HO is required, it initiates the switch of the data path towards the SGSN by means of SRNS Relocation procedure. 

2. After the RNC has received the Relocation Message, it performs the following actions:

a. set up of an Iub signaling bearer towards the T-NB.
b. set up of proper RBs at the T-NB.
c. Update of the GTP path between the T-NB and the SGSN, (Iu tunnel set up; in red in the picture, transports GTP tunnel parameters, i.e. SGSN IP address and TEID).
3. The RNC commands the S-NB the forwarding to the T-NB of unacknowledged data (Forwarding command message; in red in the picture)

4. After relocation of UE to the T-NB:
a. the SRNS relocation is completed towards the SGSN

b. Signaling connection with the S-NB is released

c. The GTP-U tunnel at the S-NB is released (in red in the picture)

[image: image2.emf] 

UE T-NB RNC

SGSN

NBAP

RANAP

NBAP

RL Setup Req/Res

S-NB

RANAP

Relocation Required

RANAP RANAP

Relocation Request

RANAP RANAP

Relocation Request Ack

RANAP RANAP

Relocation command

ALCAP Data Transport Bearer

Forwarding command

Data Forward

NBAP

NBAP

Iu tunnel set up

RRC

RRC

Measurement analysis and HO decision

NBAP NBAP

Iu tunnel Release

NBAP NBAP

ALCAP Release

NBAP

NBAP

RL Deletion

RRC RRC

Physical Channel Reconfiguration/Complete

RANAP RANAP

Relocation detect/complete


Figure 2: Inter-NodeB mobility in PMM-connected state
In order to reduce the signalling load due to SRNS relocation procedure, it can be considered a proper update of the SGSN for detecting that the SRNS relocation takes place at the same RNC, so message exchange could be reduced, limiting it to the update of the GTP tunnel.

In general, the impacts of frequent mobility events could be reduced by means of Relocation of the UP to the hierarchical RNC. This may be managed according to two approaches:

· The UP is relocated to the RNC at the first mobility event

· The UP is relocated to the RNC after a pre-defined number of mobility events, so to detect and relocate high mobility UEs.

The procedure of UP Relocation to RNC is similar to the inter-NodeB procedure, the difference being that the RNC itself manages the GTP tunnel parameters with SGSN (being the new end-point of the GTP tunnel) and data forwarding takes place between the S-NB and the RNC. This procedure is described in Figure 3.
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Figure 3: NodeB-RNC Mobility in PMM-connected state
Paging in Idle mode is managed according to current procedures, following the signalling path through SGSN and RNC (RANAP).A different solution is required to manage UE in CELL/URA-PCH state. As described in Figure 4, when the SGSN receives a DL PDU it forwards it to the NodeB on the established Iu-UP connection. Assuming that NodeB has information about the RRC state of the UE (Update RRC state in red in the picture), a possible procedure could be based on the following macro-steps:

· after reception of a DL-PDU, the NodeB sends a data dection message to the RNC (in red in the picture);

· the RNC sends a paging message in the cell/URA;

· UE responds to the paging (cell update) and enters FACH or DCH state;
· The RNC notifies to the NodeB the change of state of the UE (Update RRC state in red in the picture);
· The NodeB forwards data to the UE.
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Figure 4: paging in Cell/URA-PCH state
3. Proposal

It is proposed to make changes to TR 25.999 section 9.1.1.2 as illustrated below.
******************************* Begin Proposed Text Change ****************************

9.1.1.2.7
Examples of Bearer and Mobility Management procedures
Figure 9.1.1.2-5 describes the macro steps of the procedure for set up of a PS bearer in the PS domain:

1. As first the UE activates an RRC connection and after that it sends NAS signaling which is carried by the Initial Direct Transfer and Initial UE message. The RNC catches from the RRC connection for Release 6 UEs (or from the Initial Direct Transfer for previous Releases UEs) that the UE is trying to establish a PS connection.

2. After SGSN RAB Assignment Request the RNC has to manage the establishment of a GTP tunnel between the NodeB and the SGSN. A new control message flow between the RNC-CP entity and the NodeB is required for this purpose (in red in the picture). Different solutions may be defined, e.g. modified NBAP between RNC and NodeB.

3. The SGSN receives GTP-U tunnel parameters (NodeB IP address and TEID) through the RAB Assignment Response message.

4. The GTP tunnel is established between the SGSN and the NodeB.
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Figure 9.1.1.2-5: PS bearer set up procedure

Figure 9.1.1.2-6 describes a procedure for lossless PS mobility in PMM connected mode involving two NodeBs (Source NodeB, Target NodeB, S-NB and T-NB in the following) controlled by the same RNC and connected to the same SGSN. The key issue is the update of the GTP tunnel between the NodeBs and the SGSN. In the following a Rel-6 SGSN is assumed.

SRNS Relocation is the procedure used for the management of the path switch.

1. After the RNC has decided that HO is required, it initiates the switch of the data path towards the SGSN by means of SRNS Relocation procedure. 

2. After the RNC has received the Relocation Message, it performs the following actions:

a. set up of an Iub signaling bearer towards the T-NB.

b. set up of proper RBs at the T-NB.

c. Update of the GTP path between the T-NB and the SGSN, (Iu tunnel set up; in red in the picture, transports GTP tunnel parameters, i.e. SGSN IP address and TEID).

3. The RNC commands the S-NB the forwarding to the T-NB of unacknowledged data (Forwarding command message; in red in the picture)

4. After relocation of UE to the T-NB:

a. the SRNS relocation is completed towards the SGSN

b. Signaling connection with the S-NB is released

c. The GTP-U tunnel at the S-NB is released (in red in the picture)
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Figure 9.1.1.2-6: Inter-NodeB mobility in PMM-connected state

In order to reduce the signalling load due to SRNS relocation procedure, it can be considered a proper update of the SGSN for detecting that the SRNS relocation takes place at the same RNC, so message exchange could be reduced, limiting it to the update of the GTP tunnel.

In general, the impacts of frequent mobility events could be reduced by means of Relocation of the UP to the hierarchical RNC. This may be managed according to two approaches:

· The UP is relocated to the RNC at the first mobility event

· The UP is relocated to the RNC after a pre-defined number of mobility events, so to detect and relocate high mobility UEs.

The procedure of UP Relocation to RNC is similar to the inter-NodeB procedure, the difference being that the RNC itself manages the GTP tunnel parameters with SGSN (being the new end-point of the GTP tunnel) and data forwarding takes place between the S-NB and the RNC. This procedure is described in Figure 9.1.1.2-7.
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Figure 9.1.1.2-7: NodeB-RNC Mobility in PMM-connected state

Paging in Idle mode is managed according to current procedures, following the signalling path through SGSN and RNC (RANAP).A different solution is required to manage UE in CELL/URA-PCH state. As described in Figure 9.1.1.2-8, when the SGSN receives a DL PDU it forwards it to the NodeB on the established Iu-UP connection. Assuming that NodeB has information about the RRC state of the UE (Update RRC state in red in picture), a possible procedure could be based on the following macro-steps:

· after reception of a DL-PDU, the NodeB sends a data dection message to the RNC (in red in the picture);

· the RNC sends a paging message in the cell/URA;

· UE responds to the paging (cell update) and enters FACH or DCH state;

· The RNC notifies to the NodeB the change of state of the UE (Update RRC state in red in the picture);

· The NodeB forwards data to the UE.
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Figure 9.1.1.2-8: paging in Cell/URA-PCH state

************************** End Proposed Text Change *************************************
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