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Packet recovery / clarifications 

1. Introduction

This paper provides further information related to questions asked at the presentation of the Packet Recovery document at GERAN#11bis meeting. 

The document G2-020776, Packet Recover proposed a method for UDP/RTP based applications, like streaming, to run loss-less data transfer using LLC in ADM/unacked mode together with acknowledged RCL/MAC protocol.
The specific problem the proposed method solves is the problem related to cell change between RA’s. The acknowledged LLC frames are preserved at cell change between RA. The un-acknowledged LLC frames, (UI) are lost at cell change between RA. The proposed solution is an addition to the BSSGP protocol. An extension of the FLUSH procedure will at cell change between RA return not sent LLC UI frames from BSC to SGSN. SGSN will then retransmit LLC UI frames to the MS in the new cell.

The proposed solution is used together with un-acknowledged LLC and is not proposed for LLC ABM/acknowledged mode. No changes are foreseen related to Gn interface/protocols between SGSN nodes.

2. Clarifications 

The questions in the following subsections were noted at the presentation in GERAN#11bis meeting.

2.1. Management of TLLI change

The question was raised if the proposed BSSGP extension to support Packet Recovery will impact the TLLI management. As the proposed mechanism is internal to the BSSGP protocol and the Gn interface is not changed the existing TLLI management procedure will not be impacted. 

2.2. Identification of content in BSSGP DL-UNITDATA

The question was raised what mechanism can be used to differentiate between the cases when the BSSGP SDU contains data and when the SDU contains signalling (e.g. related to GMM). The background is that data shall be returned to SGSN and signalling not. 

The QoS IE in the DL-UNITDATA includes the T-bit. The T-bit has the value set to “1” when the SDU contains data and it is set to “0” when the SDU contains signalling. This mechanism will allow the BSC to identify the data that shall be returned to the SGSN.

2.3
SGSN retransmission at RA cell change.


To allow the SGSN to support loss-less operate at inter BSC cell change with the LLC entity operating in ADM mode, the following functional updates are required: 

 
-The SGSN shall be able to order the BSC to send to the SGSN all LLC UI frames
 
 addressed to a specific MS. This procedure can i.e. be included in the FLUSH 
 
procedure which will include PFC to differentiate between LLC UI and LLC I frames.
            The LLC UI frames to be returned are the ones queued in the BSC and the LLC 
 
PDU’s sent by RLC but not yet acknowledged. 

 
- The LLC DISCARDED PDU in BSSGP shall return the discarded LLC UI 
 
frames to the SGSN.

 
- The SGSN shall buffer N-PDUs in SGSN to support loss-less operation for inter 
 
SGSN operation. At SGSN cell change the context transfer from old to new SGSN 
 
includes data on N-PDU level for LLC ABM mode of operation and the same
 
procedure will be used for LLC ADM mode.

 
- The SGSN shall buffer the N-PDUs until the corresponding LLC UI frames are 
 
received by the MS. For LLC ABM mode/acknowledged this is a requirement and the 
 
N-PDU is deleted  when the corresponding LLC I frames are acknowledged by the 
 
MS. For LLC ADM mode/unacknowledged the N-PDU is deleted i.e when the life time 
 
expires or by information based on flow control per PFC and discarded LLC PDUs.

3. Conclusion


The Packet Recovery as described above can be incorporated by updated procedures in the BSSGP protocol. 
This is believed to be a less complex solution to provide loss less data transfer for UDP/RTP applications compared to the alternative solution based on LLC ABM ( acknowledged ) mode of operation.
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