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Speed-up transmission of Uplink control messages during Downlink only data transfer
1. Introduction

Currently, the speed of the sending of Uplink control messages during a GPRS Downlink only data transfer completely depends on the Network polling rate. 

With new features introduced in 3GPP/ETSI TS 04.60/44.060 release 4, 5, & 6, scenarios with several RLC/MAC uplink control messages to be sent successively tend to increase (PACKET CELL CHANGE NOTIFICATION / PACKET SI/PSI STATUS…).

During Downlink only data transfer, the mobile station may have to transmit several RLC/MAC control messages other than Packet Downlink ACK/NACK. According to the TS 04.60/44.060 specifications, the mobile station is allowed to send a control message only when it is polled. 

However, the mobile station shall transmit an RLC/MAC control message other than a PACKET DOWNLINK ACK/NACK message at most every second time it is polled.

2. Issue

In network configuration with a low polling rate, the Mobile Station may face a bottleneck in the uplink control block sending. Consequently the expected performance of the new features may decrease.

In the new features specified in R4, R5, and R6 3GPP/ETSI Releases, many new Uplink control messages have been created. The mobile station shall now handle scenarios where several Uplink control messages shall be sent at the same time. The number of such scenarios will certainly increase with the future releases.

In network configurations with low polling rate the mobile station may face bottleneck in the uplink control block sending. It could reduce the expected performance of the new features.

3. Discussion

In 3GPP/ETSI Release 6, priority has been associated to each Uplink control messages. It allows to prioritize some messages related to others and so to avoid performance degradation for some features. 

But,

· There are still some messages with the same priority. So conflicts are always possible.

· Uplink control message sending is still dependent to the network polling rate, so bottleneck situation in the Uplink control message sending is still possible

Moreover handling of priorities introduces code complexity which will increase each time a new message will be created in the next new features. 
Information on priority in TS 04.60/44.060 R6:
8.1.2.2
Polling for Packet Downlink Ack/Nack

Whenever the mobile station receives an RLC data block addressed to one of its TBFs and with a valid RRBP field in the RLC data block header (i.e. is polled), the mobile station shall transmit one of the following messages in the uplink radio block specified by the RRBP field whatever the BSN value of the received RLC data block, according to the subsequent decreasing order of priority:

1)
(EGPRS) PACKET DOWNLINK ACK/NACK message containing a Final Ack Indicator,

2)
PACKET CELL CHANGE NOTIFICATION, if such a message is waiting to be transmitted,

3)
(EGPRS) PACKET DOWNLINK ACK/NACK message containing a Channel Request Description IE,

4)
any other RLC/MAC control message, if such a message is waiting to be transmitted, other than a (EGPRS) PACKET DOWNLINK ACK/NACK,

5)
(EGPRS) PACKET DOWNLINK ACK/NACK message not containing a Final Ack Indicator or a Channel Request Description IE.

However, the mobile station shall transmit an RLC/MAC control message other than a (EGPRS) PACKET DOWNLINK ACK/NACK message at most every second time it is polled for the TBF. 

4. Proposed way forward

The idea consists in allowing the MS to ask the network for additional polling when several Uplink control messages have to be sent during a Downlink only data transfer in order to reduce the bottleneck impact.
When the mobile station has several Uplink control messages waiting to be sent, the idea consists in setting one bit in the MAC header in each Uplink control message as long as there are still Uplink RLC/MAC control blocks to be sent.

An unused bit in the MAC header of the Uplink control message (Its name could be Additional Polling Request bit) can be set to notify the network that the MS needs additional poll (there are still 5 unused bits in the MAC header of an Uplink RLC/MAC control block).

See below the message flow explaining the improvement.

Critical scenario

· There is 1 polling every 200ms

· Uplink control message is sent 13 AFN after the polling ~ 60 ms

· Assumption : When the network receives an “Additional Polling Request” (APR=1), the time to allocate a new polling is estimated to 40 ms (20 ms for the treatment, 20 ms for the DL data block sending with the APR set to 1).

· 4 Uplink control messages are waiting to be sent during a Downlink only TBF as shown below:
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When considering such a critical scenario, we can see below that the additional polling request mechanism divides by 2 the time to transmit the 4 uplink control messages.


[image: image2]
5. Conclusion

This solution is felt to have limited impact for the mobile. Feedback from operators and network infrastructure manufacturers is kindly asked on the matter. From which release such a change could be introduced is left open to discussion.
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