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DL Data Transfer for optimized Intra-BSS packet switched Handover
Optimised intra-BSS handover scenario defined in the TS43.129 is applicable for the case where the source and target cells are associated with the same Network Service Entity (NSE) and the same Routing Area (RA). In this scenario the BSS provides the data forwarding functionality and no signaling is required with the SGSN. However downlink data transfer cannot start before the completion of the cell update and flush procedure. Due to these procedures the downlink data transfer may be delayed. The problem is that during a packet switched handover the continuation of downlink data transmission is delayed because SGSN waits for the cell update from MS and after that a flush procedure has to be performed by SGSN in order to know the state of the actual data flow. 

In the paper presented in GERAN2#23bis [G2-050080] a solution was presented to reduce the service interruption on the downlink transmission while keeping the benefits of the optimised intra-BSS scenario. 

In order to show the performance gain with this solution in this paper a comparison is made between the existing optimised scenario and the proposed solution.

It is proposed that instead of the cell update and flush procedures one signalling message is sent from the BSS to the SGSN, to inform the SGSN that the downlink data transmission can start. This message is either be a new message as suggested in [G2-050080] or PS Handover Complete defined in TS43.129 could be utilized for this purpose. In this document it is considered that PS Handover Complete message is utilized. 

1. Gains in Introducing the PS Handover COMPLETE MESSAGE IN the Optimised intra-BSS solution

The current optimised intra-BSS solution is depicted in Figure 1. 

[image: image1.wmf] 

MS

 

BSS

 

SGSN

 

2. BSS determines that it manages 

target cell and that it is part of

 same 

NSE and RA as the source cell

 

1. BSS decides to initiate A/Gb mode 

PS handover

 

 4. PS Handover Access

 

 3. PS Handover Command

 

 6. Cell Update

 

 9. DL LLC PDU (new BVCI)

 

 7. FLUSH

-

LL

 

 8. FLUSH

-

LL_ACK

 

 5. Physical Information

 


Figure 1. Current scenario for optimised intra-BSS case in TS43.129

The proposed solution is depicted in Figure 2. The BSS can inform the SGSN about the cell change as soon as MS has been successfully identified in the target cell by the BSS. This can be done by means of a single message on the Gb interface, PS Handover Complete message. 

The PS Handover Complete message sent from the BSS will inform the SGSN on:

· the cell change; 

· the status of the packet flow, by providing an indication of whether the LLC PDU were transferred or deleted as well as the number of octets transferred or deleted. 

The PS Handover Complete message is sent upon reception of the first correct RLC/MAC block (sent in normal burst format) from the MS as depicted in Figure 2.  
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Figure 2.  The optimized intra-BSS case with the PS Handover Complete message

The duration of the cell update procedure in terms of service interruption due to cell change in case of the same BSC and RA has been studied before in TSG GERAN [G2-020778], [GP-022452], [GP-030056] and the values found were in a range of 0.5 – 4 seconds. The live network measurements presented in [1] show that the cell update varies between 1.835 – 3.305 seconds. 

The flush procedure as depicted in Figure 1 cannot be initiated before the cell update is completed by the SGSN. This means that the new SGSN will have to wait for at least 0.5 seconds before it can initiate the flush procedure. The flush procedure on its own considering the delay on the Gb interface and processing times [G2-020778] will take at least 40ms. 

Based on these numbers the downlink data transfer in the optimsed case defined in TS43.129 will be delayed for at least 540ms. This delay taking into account the real-time requirements may severely affect the performance of some PS services.

Applying the solution presented in [G2-050080] utilizing the PS Handover Complete message will eliminate the need for relating the downlink data transfer during PS handover to the cell update and flush procedures.   

The delay introduced by the new proposal would be the processing and the delay on the Gb interface 15ms at most for sending the PS Handover Complete message upon receiving the correct UL RLC/MAC block. On the air interface the sending of a single RLC/MAC block is 20ms. Therefore compared to the existing solution in case of optimized PS handover the gain on utilizing the new solution is at least the duration of the cell update procedure 0.5s – 4 seconds. Additionally there is reduction of the delay on the Gb interface due to less signaling. 

2. Conclusion

In this paper it is shown that introducing the PS Handover Complete message in the optimized intra-BSS Packet Switched handover downlink transmission interruption can be minimized for at least 500ms and up to 4s.

Therefore it is suggested that the changes introduced to the TS43.129 in the attached CR supporting this proposal are agreed.    
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