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1.
Introduction
RLC can operate in either AM or UM mode for HSDPA [1]. At WG2 #26, the RLC UM sequence number space limitation [2] was discussed. In [2] it is indicated that there could be 90 RLC PDUs in a single MAC-hs PDU (21kbits). This implies that the loss of two consecutive MAC-hs PDUs would result in a loss of synchronization of the HFNs between UM RLC transmitter and receiver. In addition, three reasons for MAC-hs PDUs loss and the impact for UM RLC due to MAC-hs PDUs are raised in [2]. One reason is change of radio link carrying the HS-DSCH in Inter Node B serving HS-DSCH cell change. 

In this document, we propose a simple scheme to solve un-synchronization of UM RLC HFN due to Inter Node B serving HS-DSCH cell change.

2.
Inter Node B serving HS-DSCH cell change for UM RLC

The current assumption for mobility in HSDPA is that only a network controlled serving HS-DSCH cell change shall be supported in [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. The Serving HS-DSCH Cell Change procedures can be performed with or without relocating the Serving HS-DSCH Node B, i.e. Inter Node B or Intra Node B serving HS-DSCH cell change.

During Inter Node B serving HS-DSCH cell change, the HARQ entities located in the source HS-DSCH Node B belonging to the specific UE are deleted and new HARQ entities in the target HS-DSCH Node B are established. If RLC is relied upon MAC-hs buffer management (as proposed in [3]), without any additional information from Node-B, then all the MAC-hs PDUs buffered in the source Node-B will be lost. Therefore it is very likely that two or more consecutive MAC-hs PDUs containing more than 128 UM RLC PDUs would be lost during Inter Node B serving HS-DSCH cell change. Accordingly, there would be a loss of HFNs synchronization between the UM RLC transmitter and receiver. Un-synchronization of HFNs causes UM RLC PDUs incorrectly deciphered in the UE side. UM RLC has no mechanisms to synchronize HFNs between UM RLC transmitter and receiver. This problem can only be solved by upper layers (e.g. application) to terminate its connection and re-initiate a new connection. UM RLC transmitter does not stop transmitting PDUs until upper layers are aware of its abnormal connection. It wastes a lot of radio resources in this case.

The Inter Node B Serving HS-DSCH Cell Change procedure is described in detail in [4]. The UM RLC re-establishment is proposed to be included in the Inter Node B Serving HS-DSCH Cell Change procedure (see figure 2.1). By UM RLC re-establishment, state variables and configured parameters are initialized. The HFNs in UM RLC transmitter and receiver are synchronized after UM RLC re-establishment even there are MAC-hs PDUs lost during the Inter Node B serving HS-DSCH cell change procedure.
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Figure 2.1 UM RLC re-establishment in the serving HS-DSCH Cell Change Procedure.

3.
Conclusion

RLC re-establishment for UM radio bearers is suggested to be included in the Inter Node B serving HS-DSCH cell change procedure. It prevents un-synchronization of HFNs for all UM radio bearers between UE and UTRAN after Inter Node B serving HS-DSCH cell change procedure. The modified procedure is proposed to be captured in [1].
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