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Introduction

This contribution describes the needs that HARQ Failure Indication is sent when MAC-e Reset is performed in UE and proposes the implementation for the solution in RAN3 specifications..

Proposal

(Completion of HARQ Failure Indication)

When SRNC reconfigure ex the value of PDU size for E-DCH due to e.g. channel rate switching etc, the UE’s buffer which stores E-DCH data based on old PDU size needs to be flushed, because the Node B could not receive/decode the E-DCH data based on old PDU size even if they are sent after the flush is activated. This UE’s flush has been called as MAC-e Reset. At RAN2#49 meeting, it was agreed to introduce explicit signaling which SRNC asks UE to perform the MAC-e Reset in RRC specification. 
There are needs to improve Outer Loop Power Control(OLPC) for the case/when the MAC-e Reset is performed,. In case UE is requested to reset the MAC-e, the UE resets also all data in HARQ process buffer, which are even during re-transmission.
For example, UE is configured to have one E-DCH MAC-d flow with maximum number of retransmission is set to 4. The Node B could not successfully decode the E-DCH data (MAC-e) with RSN = 3(actual retransmission is 3) for a certain process and send the UE NACK. However, before UE retransmits the same data with RSN=3(actual retransmission is 4), UE executes the MAC-e reset and UE sends new data (MAC-e) with RSN=0 for the process.(Figure1)
In the above example, at reception of new data in the Node B, the Node B does not send the HARQ Failure Indication since the two conditions (defined in TS 25.427 chapter 5.13) are not met for the case. Therefore, SRNC has no information on how many retransmissions has occurred before the execution of MAC-e reset in UE and has no information on whether there was transmission itself for a process or not. This degrades the OLPC performance.  Especially, when 10 ms TTI is used over air interface. (We assume that RNC will execute OLPC calculation at every some hundreds ms (ex 200ms)) (see Figure 1). Therefore, Node B should send the HARQ Failure Indication for the processes not decoded to SRNC when UE performs the MAC-e Reset.
And the serving Node B, which sends HARQ Failure Indication, has no idea on the discontinues of the data transmission was due to the reset of MAC-e which was requested by SRNC or not (due to NACK-ACK Error), especially, in SHO cases. 

For improving OLPC performance and sending the HARQ Failure Indication, the Node B should know when the UE performs MAC-e reset. This can be done by explicit signalling from SRNC to Node B and then Node B can send the HARQ Failure Indication to the SRNC for each HARQ process that Node B failed to decode data before the MAC-e reset occurred. 

(Solution)
Indication of MAC-e Reset from SRNC to Node B
In order to inform the Node B when the MAC-e reset is performed in UE, the indication can be implemented into NBAP/RNSAP as below.
(Introduction of MAC-e Reset Indicator)

The one new IE (e.g. the name of the IE is MAC-e Reset Indicator) needs to be introduced into RADIO LINK RECONFIGURATION PREPARE and RADIO LINK RECONFIGURATION REQUEST message. After the reception of response messages for the request in SRNC, SRNC sends UE RRC Reconfiguration message with HARQ Flush IE. 

As an other alternative, we could think of U-plane approach, however, this is not preferred solution because the solution needs to introduce new procedure into FP specification and user plane solution is not regarded as reliable. 
Condition to send the HARQ Failure Indication due to MAC-e reset in UE

There are the following two cases (Synchronised or Unsynchronised ways to execute MAC-e Reset in UE) that Node B could send HARQ Failure Indication 

(1. Synchronised MAC-e Reset in UE)

After the given CFN, which is activation time for MAC-e reset in UE, is elapsed, the Node B sends HARQ Failure Indication (information on how many retransmissions have occurred before the CFN) for all the HARQ processes that have not successfully decoded before the activation time at the following timings.(two alternatives)
1) immediately in its first TTI when it occurs(Figure 2 and 3)
2) at time when Node B receives the first MAC-e PDU for each process(Figure 2 and 4)
Because in current conditions the Node B shall send Failure Indication when the Node B detected the failure, i.e. Node B sends the failure indication as soon as possible, therefore, we should take the same principle for the proposed case. Thus, the preferred timing is 1). 

(2. Unsynchronised MAC-e Reset in UE)

Since the Node B has no information on when UE activates the new configuration, the Node B can only guess when that has happened, because Node B can not always find the first new MAC-e for each process after the execution of MAC-e reset in the UE.  Therefore, after sending RADIO LINK RECONFIGURATION RESPONSE, Node B needs to send HARQ Failure Indication for MAC-e PDUs for HARQ Processes that have not yet been successful decoded and the RSN indicates the transmission of a new MAC-e PDU.
It can be considered as safe way that Unsynchronised RL Reconfiguration procedure is not used for informing the Node B about MAC-e Reset in UE since there are possibilities that Node B sends many “fake” HARQ Failure Indications, which the actual trigger for sending the Failure indication is not MAC-e Reset and the indicated processes are also successfully decoded by non-serving Node B. For example, in SHO case non-serving node B sends ACK to UE and the serving Node B receives new MAC-e PDU, the information carried in the Failure Indication is not usefulness for the SRNC.). 
Also the transmission of “fake” HARQ Failure Indication increases unnecessary transmission load over Iub/Iur. And therefore it is proposed that Node B does not know that unsynchronised MAC-e Reset in UE is executed.

Extension of “Number of Subframes” fileld

In case UE performs the MAC-e reset and 2ms TTI is used over air interface and 10 ms is used over Iub/Iur, there are possibility that one E-DCH DATA FRAME needs to include five 2ms correct data frame and five HARQ Failure Indications which require total 10 subframes, however, it is not possible to include 10 subframes in one E-DCH DATA FRAME since the maximum number of sub frames in one E-DCH DATA FRAME is 8 in current spec.

As a solution for including 10 subframes in one E-DCH DATA FRAME, the “Number of Subframes” fileds needs to be increased from 3 bits to 4bits. 
Conclusions

This contribution describes the needs to enhance Outer Loop Power Control and therefore Node B needs send HARQ Failure Indication when MAC-e Reset is executed in UE. Also related to that enhancement, it was pointed out the need to increase the “Number of Subframe” filed in E-DCH DATA FRAME from 3bits to 4bits.

Nokia proposes the RAN3 agrees
· to introduce one new IE which indicates the execution of MAC-e Reset in UE into RL RECONFIGURATION PREPARE(the corresponding CRs are R3-060252/253)
· to make the condition that HARQ Failure Indication for all HARQ Process that have not successfully decoded before the execution of MAC-e reset in UE shall sent. (R3-060251)
· to increase the “Number of Subframes” filed from 3bits to 4bits.(R3-060251) 
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: No data received or E-DPCCH not decoded





Degrade of OLPC Performance
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Figure 1: example in current spec


10 ms TTI and  one E-DCH MAC-d flow with Max no of Retrans “4” 





Figure in box indicates the actual retransmission number





: Not decoded





: Successfully decoded





MAC-e Reset 


executed in UE





Iub/Iur E-DCH transmissions  for 4 process after CFN are as below


P1: Node B sends E-DCH DATA FRAME including correct data with “0”(no of retrans) and Failure Ind with “3”. 


P2: Node B does not send E-DCH DATA FRAME. (No data and HARQ Ind)


P3: Node B sends E-DCH DATA FRAME including Failure Ind with “2”(No data) 


P4: Node B sends E-DCH DATA FRAME including correct data with “0”(No HARQ Ind)
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Figure 2: example A for synchronised RL procedure 


10 ms TTI and  one E-DCH MAC-d flow with Max no of Retrans “4” 








Figure in box indicates the actual retransmission number





: Not decoded





: Successfully decoded





CFN for MAC-e Reset





: No data received or E-DPCCH not decoded





Iub/Iur E-DCH transmissions  for 4 process after CFN are as below


P1: Node B sends E-DCH DATA FRAME including correct data with “0”(no of retrans) and Failure Ind with “3”. 


P2: Node B sends E-DCH DATA FRAME including Failure Ind with “1”. ”(No data) 


P3: Node B sends E-DCH DATA FRAME including Failure Ind with “2”(No data) 


P4: Node B sends E-DCH DATA FRAME including correct data with “0”(No HARQ Ind)
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Figure 3: example B for synchronised RL procedure (10 ms TTI)


Alternative 1





Figure in box indicates the actual retransmission number





: Not decoded





: Successfully decoded





CFN for MAC-e Reset





: No data received or E-DPCCH not decoded





Iub/Iur E-DCH transmissions  for 4 process after CFN and P2b are as below


P1: Node B sends E-DCH DATA FRAME including correct data with “0”(no of retrans) and Failure Ind with “3”. 


P2a: Node B does not send E-DCH DATA FRAME. (No data and HARQ Ind)


P3: Node B sends E-DCH DATA FRAME including Failure Ind with “2”(No data) 


P4: Node B sends E-DCH DATA FRAME including correct data with “0”(No HARQ Ind)


P2b: Node B sends E-DCH DATA FRAME including correct data with “0” and Failure Ind with “1”. 
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Figure 4: example C for synchronised RL procedure (10 ms TTI)


Alternative 2








Figure in box indicates the actual retransmission number
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