3GPP TSG-RAN WG3 Meeting #77
R3-121811
Qingdao, China, 13 - 17 August 2012

Agenda item:

22.1
Source:
Nokia Siemens Networks

Title:
Further Details on Prioritization of RLC re-transmissions for HS-FACH
Document for:

Discussion

1. Introduction

The 3GPP Release 7 introduced HSDPA in Cell_FACH operation to the standard, Release 8 introduced HSUPA in Cell_FACH, and now work is ongoing for Release 11 to do additional enhancements to the Cell_FACH state.
In this document, motivated by practical learnings from operating the Release 7 HSDPA in Cell_FACH we suggest an enhancement aimed at reducing the probability for RLC level packet loss with HSDPA in Cell_FACH.

The issue has been previously introduced at RAN3#76 [2]. In this document, this is restated, and some specific implementation options are discussed.

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 ask for a retransmission from the RNC.
With HSDPA in Cell_FACH the HS-DPCCH feedback is not always present, and in these cases the Node B is expected to do a certain number of blind retransmission for all MAC-ehs PDUs to improve the rate of successful transmissions leading in some occasions in inefficient usage of the cell power and HS-PDSCH code resources, as there will be multiple retransmissions even in good channel conditions when transmissions succeed already before maximum blind retransmissions have been done.
2.2 Proposed solution and possible implementations
 With a fairly simple modification to the HS-DSCH Iub Frame Type 2 in TS25.435 [1], the RNC could indicate to 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 set and reduce the probability of the UE requesting a new Re-Tx before trying again. In addition to this, the Node B could track RLC retransmission rate for a particular H-RNTI and use the collected statistics for link adaptation.
There are a few different possibilities to include a retransmission indicator in the HS-DSCH Iub Frame Type 2, and they are described below. A CR [3] is provided at this meeting for option 1.

Option 1:  Frame-wide indicator

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 do this, it is possible to have a new flag in the New IE Flags IE, and then use a spare bit in the 5th octet as the Re-Transmission Indicator (RI).

Option 2A: Indicator for nth block (of PDUs with same length)

Both New and Re-transmitted Mac-d/c PDUs are included in the HS-DSCH DATA FRAME TYPE 2 Data Frame. Each block of PDUs (with same length) may be individually marked with a Re-transmission Indicator (RI n, for the nth block). This may be implemented by using a spare bit in the header for the block (after the MAC-d/c PDU Length in header of block n).

Option 2B: Indicator for first N PDU blocks in frame (of PDUs with same length)

Both New and Re-transmitted Mac-d/c PDUs are included in the HS-DSCH DATA FRAME TYPE 2 Data Frame. The first N PDU blocks in each frame contain re-transmissions. The value of N may be indicated by using the 5 SPARE bits in the 6th octet for indicating the number of re-transmitted Mac-d PDU blocks in the DATA FRAME TYPE 2. The presence of this value may be signalled using a new flag in the New IE Flags IE.

3. Conclusions

In. this document we describe the HSDPA in Cell_FACH related problem in which due to lack of means for prioritizing the RLC retransmissions the retransmitted packets may get delayed so much that the UE unnecessarily requests a retransmission. In the absence of uplink feedback in Cell_FACH state, the RLC retransmission statistics can also be used for link adaptation in the Node B.
Subsequently, we suggest adding a flag to the HS-DSCH frame type 2 indicating whether a PDU delivered from the RNC to the Node B is a retransmission or an initial transmission, and present 
Finally, even though, the proposal is made in the context of Cell_FACH, prioritizing RLC retransmissions over new transmissions could be beneficial also in the Cell_DCH state, and if agreeable, the indication should be allowed to be used in Cell_DCH as well.
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