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1 Introduction

Improvement of call setup times requires to track issues that may affect transmission efficiency on SRBs. In this paper, we consider the loss of the last RLC PDU of a segmented RLC SDU and the lost of a final RLC PDU that contains a full RLC SDU. 
2 Description

SRB 2, 3 and 4 are operated using RLC AM mode. L2 retransmission is quite quick in most cases.

However, there is a case when L2 retransmission has unnecessary long delay when the last PDU of a segmented RLC SDU is lost together with the senders polling bit as depicted in the figure below :


[image: image1.wmf] 

RLC SDU

 

RLC PDU, SN=x

 

RLC PDU, SN=x

 

STATUS

 

STATUS

 

SN = x+1

 

SN = x+1

 

SN = x+2

 

SN = x+2

 

X+2 is missing

 

Polling bit set

 

Timer_Status_Periodic 

expires

 

SN = x+2

 

 

SDU is delivered

 

Roun

d trip delay

 

L2 retransmission delay

 

Timer_Status_Periodic

 


Figure 1: Last fragment of a RLC SDU is lost
The same retransmission issue arises when a final RLC PDU that contains a full RLC PDU is lost together with the senders polling bit as illustrated in the figure below.
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Figure 2 : Single RLC PDU that contains a full SDU is lost
L2 retransmission of the missing PDU requires a STATUS PDU from the receiver, solicited by a new poll from the transmitter or internally triggered in the receiver.

At the transmitter, the following polling triggers can be configured in the present standards : Last PDU in buffer, Last PDU in retransmission buffer, Poll Timer, Every Poll_PDU PDU, Every Poll_SDU SDU, Window based, Timer based.

At the receiver, triggering events for STATUS PDU are : Detection of a missing PDU, Timer based.

Because only one SDU may be generated at a time on an SRB, detection of the missing PDU is not possible in this case. Transmission of a STATUS PDU relies on timers only :  poll retransmission timer (up to 1000ms), periodic polling timer (up to 2000ms) or the periodic status report (up to 2000ms) will initiate the transmission of a STATUS PDU, so there may be a large unnecessary delay.

3 Proposal

3.1 Change in L2 retransmission procedure

We propose to avoid this case using an extra field in the RLC PDU header of SRBs, namely a “countdown value” (CV) that indicates a number of remaining RLC PDUs to send on this SRB, before their actual transmission : when a RLC PDU is received with CV > 0, the receiver is expecting CV RLC PDU(s) in the next TTI(s), plus a tolerance margin of a pre-configured number or TTIs.

The case described in [Figure 1] is modified as depicted here :
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Figure 3 : Enhanced retransmission when last fragment of a RLC SDU is lost
When RLC PDU with SN = x + 1 is received, because it has CV = 1, the receiver is expecting RLC PDU with SN = x + 2 in the next TTI, plus the SRB tolerance margin (set to 1 in the figure). When this delay is expired, RLC receiver has detected the lost RLC PDU so it sends a STATUS PDU to trigger retransmission, even though no polling bit was received.

As well, the case described in [Figure 2] is modified as depicted here :
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When the RLC PDU with SN = x + 1 is received, because it has CV = 1, the receiver is expecting another RLC PDU in the next TTI, plus a tolerance margin (set to 1 in the figure).. Thus, when RLC detects that no PDU is received after  2 TTI time, the receiver has detected a lost PDU so it sends a STATUS PDU to trigger retransmission, even though no polling bit was received, and it hasn’t received any segment of RLC SDU #n+1.  

As a consequence, in both cases, the delay due to L2 retransmission is just the round trip delay between RLC entities, which is the minimum achievable using L2 retransmission without automatic repetition.

3.2 Count down value

We propose to modify the RLC header of the AMD PDU for SRBs as in the figure below :
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The Sequence Number is reduced to 10 bits, and 2 bits in Octet 1 are used for the countdown value.

Sequence Number size on SRBs can be reduced this way because signalling traffic is very sporadic (few RLC SDUs at the same time) and the maximum expected throughput value is lower than for user RBs.

If RLC has more than 3 RLC PDUs left to be transmit, it can set the countdown value to 3.

3.3 Tolerance margin

The tolerance margin is added as a new parameter to SRB configuration.

If the tolerance margin is set to 0,  loss will be assumed by RLC in case the last RLC PDU for this RB was delayed by MAC, for instance because it scheduled a RLC PDU for another SRB instead.

The tolerance margin can be set to a value above zero so as to keep flexibility at the MAC layer while avoiding unnecessary retransmissions.

4 Conclusion

We propose to add a “count down value” to RLC PDU headers on SRBs to indicate next RLC PDUs to come.

This avoids waiting for expiry of periodic timers to detect the loss of a RLC PDU that carried the senders polling bit, so unnecessary L2 retransmission delay on SRBs is removed.

Addition of this count down value does not require extension of RLC headers for SRBs.
_1173082839.doc


RLC SDU







SN = x+2







SN = x+1







RLC PDU, SN=x







STATUS







SN = x+1







RLC PDU, SN=x







Polling bit set







STATUS







SN = x+2







SN = x+2







X+2 is missing







Timer_Status_Periodic expires







SDU is delivered















Timer_Status_Periodic







Round trip delay







L2 retransmission delay












_1173083019.doc


RLC SDU#n







SN = x+2







SN = x+1







RLC PDU, SN=x







STATUS







SN = x+1







RLC PDU, SN=x







Polling bit set







STATUS







SN = x+2







SN = x+2







X+2 is missing







RLC SDU #n+1







SDU #n+1 is delivered















SDU #n is delivered







CV = 2







CV = 1







L2 retransmission delay







Round trip delay







Timer_Status_Periodic
















_1173079962.doc


RLC SDU







SN = x+2







SN = x+1







RLC PDU, SN=x







STATUS







SN = x+1







RLC PDU, SN=x







Polling bit set







STATUS







SN = x+2







SN = x+2







X+2 is missing







L2 retransmission delay







SDU is delivered



















CV = 2







CV = 1















Round trip delay







Tolerance margin












_1173080044.doc


RLC SDU#n







SN = x+2







SN = x+1







RLC PDU, SN=x







STATUS







SN = x+1







RLC PDU, SN=x







Polling bit set







STATUS







SN = x+2







SN = x+2







X+2 is missing







RLC SDU #n+1







SDU #n+1 is delivered















SDU #n is delivered







CV = 2







CV = 1







L2 retransmission delay







Round trip delay







Tolerance margin




















_1172919462.doc


























OctN











Oct2







Oct1















PAD or a piggybacked STATUS PDU







Data











.



.



.







Length Indicator







E











D/C







Sequence Number







Sequence Number







P







HE















Length Indicator







E











(Optional) (1)











































CV







Oct3












