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1. Introduction

During RAN3#77 meeting, the enhancement of decreasing the RLC loss rate was discussed, and several possible solutions have been analyzed in [1]. Afterwards there were lengthy discussions, however no consensus was reached.
In this document, we try to summarize and give a comparison of the possible options.
2. Discussion
The fact is that currently RNC is able to prioritize the RLC re-transmissions for the HS-DSCH in CELL_FACH, and the NodeB has the mechanism to prioritize HARQ re-transmission. Whether there is need to standardize the prioritization of RLC re-transmissions or not also in Node B has been discussed. 
Three remaining options are listed as below for consideration from last meeting.
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).
Option 2: Both New and Re-transmitted MAC-d/c PDUs are included in the HS-DSCH DATA FRAME TYPE 2 Data Frame.
Option 3: let issue for implementation Iub, but Iur needs solution.
2.1. Overview of the Options
Several possible solutions had been discussed, e.g., including priority indicator(s) in the HS-DSCH Iub Frame Type 2 to inform the NodeB based on different level. The purpose is to allow NodeB to prioritize the transmission/re-transmission data from RNC, and then UE may receive the re-transmission data earlier. The possible options are listed as below.
Option 1: add a Priority Indicator per frame
As proposed in [2], assuming the retransmitted data as the high priority data, RNC will only include the retransmitted data in the HS-DSCH DATA FRAME TYPE 2 Frame although there is new data at the same time. It is proposed to add one bit as priority indicator per frame and one bit in the New IE Flags IE to indicate if the priority indicator per frame is present or not.
Option 2: add a Priority Indicator per block
As proposed in [3], a new Priority Indicator per block is introduced and one bit is added in the New IE Flags IE to indicate whether the indicator is present or not.
Option 3: Leave to implementation

This option was raised in the last meeting and supported by some companies. Considering the severity that the retransmitted packets could be delayed when NodeB is not aware of the priority for RLC retransmissions, the potential delay is not significant in the scenario as it already exists from Rel-7. Both the standardized solutions will have an impact on the existing network mechanisms in different ways, thus it is suggested to leave to vendors to choose whether the issue has to be solved by own implementation or not.

2.2. Impacts Analysis
Compared with Option 2, Option 1 has comparative impacts on the implementation, i.e., RNC has to differentiate the new transmission data and the re-transmission data and put into different frames, and then NodeB needs to change the sequence of data transmission based on the priority.

For Option 2, there is no restriction on the construction of data frame for RNC, which means both new and retransmitted data can be included in single frame as legacy, it has no impact on the MUX function in RLC entity. And as NodeB currently has the mechanism to group PDUs according the priority/size, it is considered that no complexity will be introduced for NodeB. More detailed impacts are analyzed as followings.
· RLC impact
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Figure 1: Model of an acknowledged mode entity
According to the function definition of the AM RLC entity in TS 25.322, if there is a retransmission and a new data PDU, the MUX function multiplexes the AMD PDUs from the Retransmission buffer that need to be retransmitted, and the newly generated AMD PDUs delivered from the Segmentation/Concatenation function.
Based on Option 1, the MUX needs to buffer the newly generated AMD PDUs, which means the function will be impacted.

In addition, the MAC-d flow cannot determine the re-transmission PDU, RLC entity needs to set the priority indicator of the AMD PDUs to the MAC-d flow function, thus it impacts the inter-entity function.
· MAC-ehs impact
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Figure 2: UTRAN side MAC architecture / MAC-ehs details
When MAC-ehs receives the MAC-d/c PDU from the MAC-d/c flow, there are two possible ways to transfer the PDU earlier:

1) MAC-ehs distributes PDU to Priority Queue based on the mapping of the queue and logical channel, if there are some PDUs in the queue, it needs to put the PDU in the head of the queue. 

2) Another way is that MAC-ehs distributes PDU to another higher priority queue, which is not mapped with the logical channel belonged to this PDU.

Therefore it has impacts on the MAC-ehs entity.
· HS-DSCH data frame impact

New priority indicator needs to be set in the HS-DSCH data frame.

· Transmission efficiency impact

In Option 1, an additional header will be sent for the new transmission data, thus decreases the transport efficiency over Iub/Iur interface. Furthermore, it may affect the radio resource efficiency, e.g. the downlink data with size of 800 bytes can be sent once originally, in which 200 bytes for re-transmission and 600 bytes for new data. By adopting this option, it is possible that only 200 bytes are sent first and 600 bytes are sent in the next time. If there is a number of re-transmission data, the system throughout might be impacted.
2.3. Summary
Since the HS-DSCH in CELL_FACH feature has been introduced from Rel-7, and considering the issue has been discussed for quite some time without conclusion, we are thinking there is no urgency to adopt standardization solution for this enhancement compared with the complexity of the network implementation.
According to the analysis above, it is proposed for RAN3 to consider either Option 2 as a complete solution for this enhancement or Option 3 to give the flexibility to vendors depending on implementation.
Proposal 1: It is proposed RAN3 to adopt either Option 2 with priority indicator per block for the enhancement of RLC retransmission in NodeB or Option 3 to leave with implementation.
3. Conclusions

The document further analyzes the options about the enhancement on RLC re-transmission and it is proposed for RAN3 to consider Option 2 or Option 3 as suitable solution.
Proposal 1: It is proposed to adopt either Option 2 with priority indicator per block for the enhancement of RLC retransmission in NodeB or Option 3 to leave with implementation.
4. References

[1] R3-121811, “Further Details on Prioritization of RLC re-transmissions for HS-FACH”, Nokia Siemens Networks, RAN3#77
[2] R3-131312/131313, “Prioritization of RLC re-transmissions for HS-FACH”, Nokia Siemens Networks, Ericsson, RAN3#81
[3] R3-131665/131666, “Introduction of MAC-d/c PDU Priority Indicator for RLC retransmission”, Huawei, RAN3#81bis




















































































_1062230716.doc
[image: image1.bmp]

AM RLC entity







DCCH/



DTCH**







DCCH/�DTCH**







Remove RLC header & Extract Piggybacked information







AM-SAP







DCCH/



DTCH*







Deciphering







Acknowledgements







Received



acknowledgements







RLC Control Unit







Add RLC header







Set fields in PDU Header (e.g. set poll bits) & piggybacked STATUS PDU 







MUX







Retransmission buffer & management







Segmentation/Concatenation







Transmission buffer







Demux/Routing 







Ciphering (only for AMD PDU)







DCCH/



DTCH**







DCCH/DTCH**







DCCH/



DTCH*







 Reception buffer & Retransmission management







UE/UTRAN







Receiving side







Reassembly







Piggybacked status�Optional







Transmitting side












_1334580262.doc










HARQ entity







Priority



Queue























Segmentation































Priority Queue



distribution 































…







HARQ entity











Associated 



Uplink 



Signalling







MAC-ehs







Associated 



Downlink 



Signalling























Associated 



Downlink 



Signalling











MAC – Control















 TFRC selection















 TFRC selection















HS-DSCH







Priority Queue MUX















Segmentation











Scheduling/Priority handling







Segmentation











HS-DSCH







Associated 



Uplink 



Signalling















Priority



Queue















Priority



Queue















MAC-d flows/



MAC-c flows












