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Introduction

The current assumption for mobility in HSDPA is that only a network controlled serving HS-DSCH cell change shall be supported in Rel.5 [1].  In order to support terminal mobility the Serving HS-DSCH Cell Change procedure transfers a serving HS-DSCH radio link belonging to the source HS-DSCH cell to the target HS-DSCH cell. 

General Mobility Aspects

There following  Serving HS-DSCH Cell Change procedures are considered: 

1. Serving HS-DSCH Cell Change 

2. Serving HS-DSCH Cell Change in combination with Soft Handover 

3. Serving HS-DSCH Cell Change in combination with Hard Handover

4. Serving HS-DSCH Cell Change in combination with SRNS Relocation and combined Hard Handover

The Serving HS-DSCH Cell Change procedures can be performed with or without relocating the Serving HS-DSCH Node B (Inter Node B or Intra Node B serving HS-DSCH cell change). 

In the Intra Node B serving HS-DSCH cell change scenario the HARQ context of a certain UE (e.g. state of the transmission/retransmission queues) could be easily transferred between the MAC-hs entities because the same physical network node is used. Such a cell change scenario doesn’t cause duplicated transmissions of transport blocks and would be transparent on MAC-hs level for the UE. The exchange of the HARQ context in case of an Inter Node B serving HS-DSCH cell change would be more complex and would possibly cause a significant transfer delay because two different physical network nodes are involved. Therefore, a feasible solution for the Inter-Node B case would be to flush the re-ordering buffer at the UE side and to transfer all successfully received transport blocks to upper layers when a serving HS-DSCH Node B relocation needs to be performed. Such a cell change scenario makes use of all successfully received transport blocks and would be transparent on RLC level for the UE.

In order to quantify the loss of data in case the re-ordering buffer in the UE is flushed during a Serving HS-DSCH Cell Change an example is given where different services are considered. The example is based on the proposed UE capabilities for HSDPA[2] and the following assumptions:


· maximum 3 retransmissions of transport blocks are possible (max. retrans = 3)

· retransmissions can be sent after 4 TTIs (no. of HARQ processes = 4)

For the calculation of the maximum size of the re-ordering buffer it is assumed that retransmissions are sent as early as possible. In a worst case analysis the maximum usage of the re-ordering buffer is addressed. For this case a scenario is considered where a UE receives data in every TTI, one transport block needs the maximum number of retransmissions to be successfully received and all subsequent transport blocks are successfully received with the first transmission. Then, the maximum size of the re-ordering buffer can be calculated with the following formula:

· max. re-ordering buffer size = max. TB size * (max. retrans * (no. of HARQ processes –  1) + 1)

Table 1: Discarded data in the re-ordering buffer during a Serving HS-DSCH Cell Change 

Service
1.2 Mbps
3.6 Mbps
10 Mbps 

MAC-HS parameters




Maximum Re-ordering buffer size [bytes]
4000
12000
34000

Transport channel parameters




Maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI (max. TB size [bytes])
400 
1200 
3400

Serving HS-DSCH Cell Change Procedures

The Serving HS-DSCH Cell Change procedure is illustrated in figure 1. The UE sends measurement reports to the SRNC. The SRNC RRC can initiate a Serving HS-DSCH Cell Change based on the received measurement reports, considering all cells in the Active Set. Details of the procedure are described below:

· The SRNC RRC triggers a HS-DSCH Cell Change.

· The SRNC RRC stops the RLC entities (AM and/or UM) transmitting data over the Serving HS-DSCH radio link.

· The UTRAN MAC-hs entity is reconfigured to control the access to the new resources of the HS-DSCH radio link in the target cell.

· In the Inter Node B case the HARQ context for the UE is released in the source HS-DSCH Node B and a new context (initialize transmission/re-transmission queues, TSN, etc.) is established in the target Node B which is indicated by the primitives CMAC-HS-Config-REQ (Release/Establish). 

· In the Intra Node B case the HARQ context for the UE is transferred within the same Node B which is indicated by the primitive CMAC-HS-Config-REQ (Re-Establish). 

· Configure UTRAN L1 with new resources to be used for the associated signalling channels HS-SCCH(s), the HS-DPCCH (FDD) and the HS-SICH (TDD) in the target cell.

· The SRNC RRC sends a PHYSICAL CHANNEL RECONFIGURATION message to the UE RRC (or any other reconfiguration message, e.g. TRANSPORT CHANNEL RECONFIGURATION, or other messages considered to initiate a Serving HS-DSCH Cell Change). This message indicates to the UE which radio resources are used for the associated signalling channels, the HS-SCCH(s), the HS-DPCCH (FDD) and the HS-SICH (TDD) in the new cell at a certain activation time.

· Upon reception of the reconfiguration message the UE performs the following actions:

· In the Inter Node B the UE flushes its re-ordering buffers and transfers all successfully  received transport blocks to upper layers (RLC) and re-establishes its HARQ context. This is indicated by the primitive CMAC-HS-Config-REQ (Flush).

· The UE RRC stops the RLC entities which receive data over the old HS-DSCH radio link.

· The UE MAC-hs entity is reconfigured to access to the new resources of the serving HS-DSCH radio link in the target cell.

· In the Inter Node B case the old HARQ context is released a new context has to be established (initialize re-ordering queues, re-ordering timer T1, TSN, etc.) at the UE which is indicated by the primitives CMAC-HS-Config-REQ (Release/Establish).

· In the Intra-Node B case the HARQ context is maintained at the UE which is indicated by the primitive CMAC-HS-Config-REQ (Re-Establish)

· Configure UE L1 with new resources to be used for the associated signalling channels, the HS-SCCH(s), the HS-DPCCH (FDD) and the HS-SICH (TDD) in the target cell.

· After the L2 link is established the UE RRC sends a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message to the SRNC RRC.

· When this message has been successfully transmitted and the UE has received the L2 acknowledgement the RLC entities on SRNC and UE side continues transmitting/receiving data over the new Serving HS-DSCH radio link in the target cell.
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Figure 1: Intra and Inter Node B Serving Cell Change Procedure

Conclusion

In this document different types of Serving HS-DSCH Cell Change procedures have been discussed. For the Intra Node B case a procedure has been presented which transfers the HARQ context within the same Node B while maintaining it at the UE side. For the Inter Node B case a procedure has been presented where a new HARQ context is established on both sides but making use of all successfully received transport blocks in the re-ordering buffer in the UE.

It is proposed to capture the results of the discussion in [1].
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