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1. Introduction

In the context of the HSPA evolution, RAN3 is considering a flat UTRAN architecture option with all RNC functions collapsed in the Node B+ [1]. In such a solution, the SRNS relocation procedure will be extensively used to handle inter-Node B+ mobility. However the current procedure is not efficient to handle this kind of mobility, and this is not surprising since it was designed with the following assumptions in mind:

· It was supposed to be very infrequent

· The same procedure was supposed to be used for both intra-SGSN and inter-SGSN SRNS relocations

· The same framework was supposed to cover also the case of inter-system handovers
The document proposes an enhanced SRNS relocation procedure, which can greatly reduce both handover delay and processing load at the CN. The approach adopted is similar to the approach used in LTE to handle inter-eNB mobility.
2. Enhanced SRNS relocation
This section proposes enhancements to the SRNS relocation procedure both in case of regular mobility (i.e. Handover procedure) and UE-mobility (i.e. Cell Update procedure). 
2.1. Handover
Figure 1 shows the signaling flow for the enhanced SRNS relocation procedure when this is perform in combination with hard handover. In particular the following steps apply:

1)
Based on measurement reports from the UE (and possibly some other RRM specific information), the source Node B+ decides to handover the UE to a cell controlled by the target Node B+.

2)
The source Node B+ issues a Relocation Request to the target Node B+ passing the necessary information (context transfer) to prepare the HO at the target side. After performing Admission Control, the target Node B+ configures the required resources.

3)
The Relocation Response message is sent to the source Node B+ with the necessary information for the UE to reconfigure the radio path towards the target Node B+.  

4)
The PHYSICAL CHANNEL RECONFIGURATION message is sent by the source Node B+ with the information to access the cell in the target Node B+. 
A)  The source Node B+ can start forwarding GTP-PDUs of the different RABs to the target Node B+, depending on their QoS Profile (means for minimizing/avoiding packet loss are described in Section 2.2)
5)
Physical layer synchronization and radio link establishment are performed with the target cell in the target Node B+.
6)
The UE sends a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message to the target cell in the target Node B+.

7)
The target Node B+ sends a Relocation Complete message to the CN with a request to establish the different RABs between target Node B+ and CN.
8)
The CN responds with a Relocation Complete Acknowledge message and starts to forward the data in the new path. 
9)
The target Node B+ finally initiates the release of the resources in the source Node B+.
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1Figure : Signaling flow for enhanced SRNS relocation with hard handover
In Figure 2 the enhanced procedure is directly compared against the current SRNS relocation with hard handover as defined in [2]. It is pretty clear from the picture that the enhanced procedure can achieve:

· Reduced handover delay

· Reduced processing load at the CN

The procedure does not require changes on the air interface, and therefore is backward compatible with the legacy UEs. 
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Figure 2: Current vs Enhanced SRNS relocation with hard handover
2.2. Cell Update
This section describes the enhanced SRNS relocation procedure in case of UE controlled mobility i.e. when the relocation procedure is performed in combination with the Cell Update procedure.  This case is handled using the same principles covered in 2.1 for the normal handover procedure. Only differences are the following:
· The UE accesses the target NodeB+ with the Cell Update message. The U-RNTI in the message indicates the previous serving NodeB+.

· The UE context is fetched by the target NodeB+. The source NodeB+ is addressed by the U-RNTI included in the Cell Update message.

· The target NodeB+ transmits the reconfiguration parameters in the form of Cell Update Confirm message.

The following figure depicts the signalling flow for the enhanced SRNS relocation with UE controlled mobility.
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3Figure : Signaling flow for enhanced SRNS relocation with UE controlled mobility
3. U-plane handling

This section discusses mechanisms for U-plane handling in the enhanced SRNS relocation:
Fresh Start: A real-time service such as VoIP may require the use of RoHC (RObust Header Compression). During SRNS relocation, one approach to handle RoHC is to transfer its context from source Node B+ to target Node B+. However, this approach is extremely complex since a standard notion of RoHC context is also not well understood. Instead, we recommend the approach of “Fresh Start” which involves restarting RoHC at the target Node B+. This approach incurs in a slight overhead due to a few larger RoHC headers, but its extreme simplicity makes it very attractive.
Data forwarding: The source Node B+ should start “double buffering” the incoming GTP PDUs, i.e., the source Node B+ should maintain copies of GTP PDUs till they have finished transmission over the air. Thus, only those GTP PDUs can be forwarded to the target Node B+ whose RLC segments have not finished transmission over the air. Also, the source Node B+ can start forwarding the buffered GTP PDUs to the target Node B+ once the Physical Channel Reconfiguration message (message 5 in Fig 1) has been sent to the UE. Since this approach does not involve transfer of RLC state, RLC is restarted at the target Node B+.

Reordering at the target Node B+: Due to GTP PDUs arriving both directly from the Core and tunnelled from the source Node B+, it is possible for packets to arrive out-of-order at the target Node B+. Out-of-orders may have an impact on the compression efficiency of RoHC (in case of VoIP) or may cause TCP packets to be received out-of-order at the UE’s TCP receiver and therefore some degradation in TCP throughput (in case of data). To reduce out-of-orders, some reordering may be performed at the Node B+. For instance the target Node B could “hold” the GTP PDUs arriving directly from the Core, till the tunnelled GTP PDUs have been handled or a timer expires.

4. Conclusion

It is proposed to consider the enhanced SRNS relocation procedure for the flat UTRAN option in TS 25.999.
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