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1. Introduction
During last year, one issue about prioritization of RLC re-transmission for HS-FACH was raised and discussed in RAN3. At that time, the issue has been recognized by all participators and was agreed to introduce new indication in HS-DSCH DATA FRAME type2 to solve it. But as common understanding on how to implement the new indication in TYPE2 was not reached, the related CR was not agreed up to now.  
This paper aims to compare two detailed solutions to help understand which one is better. 
2. Discussion
2.1 Problem description
When RLC layer retransmission occurs and the retransmitted data (on RLC layer) is stored in the Node B’s HSDPA transmission buffer, the retransmitted data has to wait in the priority queue until all earlier data has been either transmitted or discarded from the priority queue before it is transmitted over Uu interface. Depending on the amount of data in the buffer and the variance in Uu interface throughput, the wait time can vary significantly. 
The RNC can prioritize the RLC re-transmissions, and the Node B can prioritize HARQ re-transmission, but there is no mechanism in the 3GPP standards to prioritize the RLC re-transmissions also in the Node B and in general any special handling in Node B for the data related to RLC layer retransmissions is not possible because the RLC layer is transparent to the Node B. Especially when the cell is fairly loaded and if the HSDPA in Cell_FACH transmissions are dimensioned for fairly low data rate transmissions compared to HSDPA in Cell_DCH, the RLC retransmissions may experience excessive queuing times in the Node B buffer leading to the successfully transmitted data already in the UE buffer having to wait for the retransmissions. This may lead to the RLC retransmission not making it in the transmission window and the UE’s RLC layer may again as for a retransmission from the RNC.
2.2 Proposed solution and the benefits of it
With a fairly simple modification to the HS-DSCH Iub Frame Type 2 the RNC could indicate the Node B if a HSDPA in CELL_FACH packet is an RLC retransmission. The Node B can prioritize the packets that have the RLC retransmission flag and reduce the probability of the UE requesting for a new Re-Tx before trying again. 
There are two detailed solutions on how to implement RLC retransmission flag in HS-DSCH DATA FRAME Type2.
Option 1:  HS-DSCH DATA FRAME TYPE 2 Frame contains only the Re-transmitted Mac-d/c PDUs (i.e. RNC does not include any new transmissions in this Frame). 
To implement option1, one spare bit will be used for re-transmission indication. Furthermore, for example, Bit 1 of the 2nd octet of Net IE Flags in HS-DSCH DATA FRAME TYPE 2 indicates if the new indication is present (1) or not (0) in the 5th octet following 2nd New IE Flags IE.
Option 2: Both New and Re-transmitted MAC-d/c PDUs are included in the HS-DSCH DATA FRAME TYPE 2 Data Frame. 
To implement option2, more than one spare bit will be used. In current HS-DSCH DATA FRAME TYPE2 frame, there is one SPARE bit after per MAC-d/c PDU length in block n, which can be used to indicate whether the included Mac-d/c PDU is a new transmission or Re-transmitted MAC-d/c PDU.
Comparing two options from standardization side, both options can implement same accuracy that priority indication can be set to one MAC-d/c PDU level in one DATA FRAME. To achieve same goal, option1 just needs one bit but option2 needs more than one bit. Option1 has minimized specification impact and bit saving in DATA FRAME in UP.
From RNC implementation side, in case RLC NACK received from UE, in option1, RNC just needs to re-transmit the stored RLC PDUs plus one bit indication in one HS-DSCH DATA FRAME TYPE2, there is no work for RNC that disassemble the stored packet to set priority to per MAC-d/c PDU and group packet again. But in option2, RNC will have extra work to disassemble and group new MAC-d/c PDUs set. Option2 is more complex than with option1 in RNC implementation. 
From NodeB implementation side, current designed HS-DSCH DATA FRAME TYPE2 is fully mapping to MAC-ehs PDU defined in 25.321. Separate DATA FRAME with one re-transmission indication in option1 is easy to make NodeB produce received data to one MAC-ehs PDU and schedule in priority than others. If go option2, NodeB needs to disassemble received DATA FRAME again, dig out MAC-d/c PDUs with high priority indication, then produce new MAC-ehs PDU and schedule to UE with high priority. So option2 should be more complex than option1 in NodeB implementation.
To achieve same performance, option2 will introduce at least two times disassembly and group procedure in RNC and NodeB compared with option1. More complexity in RNC and NodeB implementation means more delay or waiting time is brought in UP. It is against our intention on re-transmission indication, which re-transmitted RLC PDUs need to be sent to UE as soon as possible. 
In summary, we have proposal in below.
Proposal: Option1 should be adopted to prioritize RLC re-transmissions in HS-DSCH DATA FRAME Type2.    

3. Conclusions
Proposal: Option1 should be adopted to prioritize RLC re-transmissions in HS-DSCH DATA FRAME Type2.
As RLC layer is located in SRNC, same issue may occur in Iur UP. As a result, option1 should be used in Iur HS-DSCH DATA FRAME Type2 as well. Related CRs to 25.435 and 25.425 are submitted in this meeting.
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Annex B – HS-DSCH Frame Type 2 [1]
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