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Introduction

During inter Node B serving cell change there is a potential loss of MAC-d PDUs buffered in the Node B due to deleting of the MAC-hs entity in the serving Node B in the course of serving HS-DSCH Node B relocation [1, 2]. Following consequences of the packet loss problem may be identified: 

· Inefficient usage of radio network layer resources due to possible interruption of ongoing combining in respective HARQ processes on UE side and RLC AM retransmissions after the cell change has been performed and 

· Inefficient usage of transport network layer resources due to RLC AM retransmissions after cell change has been performed.

The problem had been recognised on the RAN2#31 meeting [3] and it was subsequently decided to expedite RLC AM retransmissions after completion of the inter/intra Node B cell change procedure by overriding RLC AM Timer_Status_Prohibit functionality. 

The aim of this document is to identify outstanding issues and trigger discussion on possibly more efficient solutions when observing synchronised cell change procedure. 

Discussion 

Even though a mechanism for expediting RLC AM retransmissions as described above was introduced, following consequences of the packet loss during inter Node B serving cell change are still seen as outstanding.

· Inefficient usage of radio network layer resources and transport network layer resources. 

· Packets buffered in the source Node B are completely lost on the RAN level if RLC is not configured in AM mode, 

· If RLC were configured in the AM mode, the latency of HS-DSCH transmission would still be aggravated due to following reasons. 

· The UE may transmit uplink RLC status report only after the activation time for the synchronised case or after starting to listen to the target Node B after unsynchronised case. 

· The retransmission of packets lost from the Node B buffer may still be pre-empted by transmission of control PDUs and packets stored in the retransmission buffer before the cell change. 

· Finally, there are still delays across Iub/Iur interface delay and HARQ transmission delay to be accounted for.

Over-the-air transmission of HS-DSCH is governed by MAC-hs scheduling function, while the transmission of HS-DSCH FP data frames is governed by request-response scheme of the frame protocol. This results in having the instant of the transmission on the radio interface determined entirely within the Node B and decorrelated from the instant of the transmission of HS-DSCH data over Iub/Iur. During the RAN3#36 meeting a set of CRs enabling NBAP/RNSAP common measurements of necessary power and currently provided bit rate were agreed upon [4, 5].  However, the reporting is conducted per priority class (SPI) and for guaranteed bit rate traffic. Hence, it can be concluded that RNC has no information whatsoever on the current status of the over-the-air delivery of MAC-hs SDUs of a particular user, even though the decision on triggering serving cell change for the user is performed in the SRNC. 

We believe it would be possible to optimise synchronised serving cell change for HSDPA to a certain extent, given that more information is exchanged between Node B and SRNC. Extending the possibilities for common measurement reporting from reporting per SPI to reporting per UE would not be very efficient due to manifold increase in the volume of information sent over Iub/Iur. On the other hand, Node B could influence actual value of activation time in the synchronised serving HS-DSCH cell change procedure to minimise the packet loss. Conceptual signalling diagram is given in the Figure 1.  It is defined based on diagrams in [6]. After the Source Node B is informed of the initial 
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Figure 1: Conceptual signalling diagram for inter Node B serving cell change assuming Iur mobility and synchronised serving HS-DSCH cell change. 

activation time by Serving RNC in the messages 9 and 10, Source Node B may send newly proposed activation time in the messages denoted by red coloured arrows. After that, Serving RNC informs Target Node B and UE of the activation time (messages 11 and 12 respectively).  

Conclusion

In this report we have considered the problem of packet loss during inter Node B HS-DSCH cell change. It has been shown that expedited reporting by overriding RLC AM status prohibit functionality still leaves room for further optimisation considering both packet loss and latency of HS-DSCH transmission. Specifically, Node B could influence the value of activation time in case of the synchronised serving cell change.  It is hence proposed that the group consider the problem and discuss directions on possible solution. Contributing company is willing to provide more detailed explanation of possible optimisation.  
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