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Introduction
An ‘Optimised DRX mode’ feature is described in [1] with the coresponding change requests in [2] and [3]. The ‘Optimised DRX mode’ feature requires the network to signal to the mobile station that is in packet transfer mode whether or not it shall enter Transfer non-DRX mode period upon leaving packet transfer mode. The intention is that the network would singal to the mobile not to enter Transfer non-DRX mode period if network used delayed release of downlink TBF or extended uplink TBF. The ‘Optimised DRX mode’ has no impact on NC2 non-DRX mode which is controlled by NC_NON_DRX_PERIOD, MM non-DRX mode which is controlled by GMM or MBMS non-DRX mode which is controlled by MBMS service notifiaction (see [4]).
This docoument considers if similar functionality can be achived without introducting new RLC/MAC procedures or signalling.  

Transfer non-DRX mode
The Transfer non-DRX mode period begins when mobile station enters packet idle mode or when mobile station enters dedicated mode from dual transfer mode. The duration of Transfer non-DRX mode period is defined by:

min(DRX_TIMER_MAX, NON_DRX_TIMER)

where DRX_TIMER_MAX is broadcast by the network (see [4]) and NON_DRX_TIMER is signalled by the mobile station to the network during GPRS Attach procedure (see [5]).

Therefore, the Transfer non-DRX mode can be disabled by either mobile signalling NON_DRX_TIMER of 0 seconds or network broadcasting DRX_MAX_TIMER of 0 seconds.

If network supports delayed release of downlink TBF then there is little benefit from mobile station entering Transfer non-DRX mode upon entering packet idle mode after releasing downlink TBF (or the last downlink TBF in the case of multiple TBF). Furthermore, if both the network and the mobile station support extended uplink TBF then there is also little benefit from mobile station entering Transfer non-DRX mode upon entering packet idle mode after releasing uplink TBF (or the last uplink TBF in the case multiple TBF). 

Networks can use delayed downlink TBF release with all mobiles in the cell while exended uplink TBF release, on the other hand can only be used with mobiles that support ‘GERAN Feature Package 1’. If the network or the mobile station does not support extended uplink TBF feature (which is part of GERAN Feature Package 1’) network can always establish a downlink TBF before releasing uplink TBF even if it does not have any ‘usfull’ downlink data to send in order to keep the mobile in packet transfer mode longer in case a new downlink LLC PDU becomes avaialble.

By setting the broadcast parameter DRX_TIMER_MAX to 0 the network can prevent all mobile stations within the cell from entering Transfer non-DRX mode period. By using delayed release of downlink TBF the network can minimise downlink LLC PDU transfer latency. The advantage of this approach is that it can be deployed without any mobile station modifications and all legacy mobiles will benefit. 
Note that if either mobile station or network does not support extended uplink TBF then if network wish to use ‘Optimized DRX mode’ upon release of the last and only uplink TBF then network would need to use similar approach as above to reduce latency to downlink LLC PDU transfer. Alternatively, it has to be mandated that if mobile supports ‘Optimized DRX mode’ then it must also support extended uplink TBF (GERAN Feature Package 1). But a similar condition can not be mandated for the network, that is network supporting ‘Optimised DRX mode’ shall also support delayed release of downlink TBF and extended uplink TBF.
It is possbile for the mobile to signal NON_DRX_TIMER of 0 seconds to disable Transfer non-DRX mode if it supports ‘GERAN Feature Package 1’ and network supports ‘Extended Uplink TBF’. But mobile station cannot know if network supports delayed release of downlink TBF. If network does not support delayed release of downlink TBF then it will have negative impact on performance.

For this reason it is better that network disables Transfer non-DRX mode if it supports delayed release of downlink TBF and performance impacts can be mininised if mobile or network does not support extended uplink TBF feature as proposed above.  

Conclusion 

This document considered an alternative approach to the ‘Optimised DRX mode’ and shows that with the current specification similar results can be achieved without any further modifications to the RLC/MAC protocol. The advatange of this alternative approach is that it can be used with legacy mobiles. The main disadvantage of this approach is that it is not as flexible as ‘Optimised DRX mode’ but then it is unclear how the network would make use of this flexibility anyway.
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