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1. Introduction

The RLC reset procedure is defined in order to reset two RLC peer entities which are in AM mode. This procedure shall be initiated by a protocol error. The RLC entity in the sender side sends RESET PDU when it is in data transfer ready state and enters reset pending state. In reset pending state no data can be exchanged until the reset procedure is ended upon receiving RESET ACK PDU from the peer RLC entity. Upon reception of RESET PDU in the receiver side all RLC PDUs shall be discarded [1].

2. Problem
In UMTS system without HSDPA there is no buffer memory in MAC layer. Resetting only RLC buffer does not make any unnecessary operation in MAC and physical layers. In UMTS system with HSDPA, however, new functionality of HARQ and HSDPA scheduling is adopted and these functions are terminated in Node B [2]. When the reset procedure takes place in RLC layer HARQ operation will continues for PDUs which are stored in Node B before the RLC reset. This cause following concerns in the MAC-hs layer:

· Unnecessary HARQ transmission of PDUs on radio channel

· Inefficient use of buffer memory in Node B and UE

· Because of in-sequence delivery the transfer of RESET PDU could be delayed by retransmission of NACK PDUs. (More unnecessary HARQ operation is made.)

If MAC-hs is reset when RLC reset happens then the above unnecessary overheads can be avoided.





3. Discussion

For HSDPA RLC reset procedure can be initiated in both the UTRAN side and the UE side. We need to reset MAC-hs in Node B in order to stop unnecessary transmission on HS-DSCH and to save buffer memory in Node B. Resetting MAC-hs in UE can save buffer memory in UE.

First, let’s consider the case that RLC reset procedure is initiated in the UTRAN side (UTRAN RLC reset initiation). To reset MAC-hs in Node B RLC should inform MAC-hs of the resetting and RESET PDU should be transferred to MAC-hs. 

Two ways are possible using Frame Protocol between RNC and Node B:

· One way is to inform MAC-hs of the resetting using a control frame. When the resetting is informed MAC-hs erases the associated PDUs in the buffer memory and stops the HARQ transmission.

· The other way is to send RESET PDU in a data frame with the information of the resetting. Upon reception of the control frame MAC-hs erases the associated PDUs in the buffer memory and stop the HARQ transmission.

In order to reset MAC-hs in UE RLC resetting should be indicated also to MAC-hs in UE. 

There are three possible alternatives:

· One possible way is not to indicate the resetting to MAC-hs in UE. The transfer of RESET PDU to RLC in UE could be delayed because in-sequence delivery requires successful reception of all PDUs prior to the RESET PDU. In this alternative PDUs under retransmission in MAC-hs in Node B should not be removed.

· Another alternative is to modify MAC header to indicate the resetting to MAC-hs in UE. One bit indication could be added to MAC header for the purpose. On the reception of the indication MAC-hs in UE can reset HARQ operation and erase the memory buffer.

· The other alternative is to send RLC RESET PDU on the associated DCH channel. A logical channel can be used to send control PDUs to the peer entity. On the reception of RESET PDU the peer RLC in UE resets MAC-hs in UE using a primitive. This alternative can avoid the delay due to in-sequence delivery to send RESET PDU.

In the case that RLC reset procedure is initiated in the UE side, RESET PDU is transferred to the peer RLC in UTRAN on the associated DCH channel. When RESET PDU is received in RLC in UTRAN RESET ACK PDU is transmitted from RLC in UTRAN to RLC in UE. Resetting MAC-hs can made in a similar way to the case of UTRAN RLC reset initiation. MAC-hs in UTRAN can be reset by frame protocol sending RESET ACK PDU and MAC-hs can also be reset in a similar way to the first case (UTRAN RLC reset initiation).

4. Conclusion

A MAC-hs reset procedure is necessary to avoid the unnecessary HARQ transmission and buffer memory usage. HSDPA defines high speed data transmission. Thus, it is important to reduce these kind of unnecessary overheads. 

Therefore, we would like to propose to insert the previous clauses of this contribution in the TR 25.855 Overall UTRAN Description in order to continue discussion on the MAC-hs resetting problem.
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