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Discussion and proposal for enhancing the Power Saving Mode 

Discussion

Power Saving Mode was introduced into TS 23.682, TS 23.401 and TS 23.060 at SA2#99. The procedures in TS 23.682 describe two models for terminating data transfers; either the application client in the UE can frequently poll the application server for downlink data, or application server may send an SMS or a device trigger to trigger an application client in the UE to initiate communication with the application server. 

However, both alternatives cause frequent signalling load to the network; with the polling method the UE needs to initiate the service request, the radio bearer must be established and EPS bearer to the SGW must be activated in order to transfer IP packet(s). With the triggering method the HSS/MME/VLR must maintain the alert flag and indicate to the SMSC when the UE becomes available.

A better method from the signalling load perspective would be to rely on periodic tracking area updates from the UE, and ensure the application server sends the possible downlink data during the Active Time after the UE has moved to Idle due to P-TAU. The problem with this method is that the Active Time value would need to be set to long enough so that the application server can reach the UE even if the UE clock is drifting during the Power Saving Mode. The Active Time would need to be at least as long as the UE clock drifting during the P-TAU cycle in order to ensure the application server can reach the UE during the Active Time. TS 36.133 defines the clock accuracy in the UE for timers longer than 4 seconds can be up to +/- 2.5%. For a default P-TAU timer in E-UTRAN (54 minutes) this means +/- 81 seconds. This is significantly longer than the minimum recommended length for the Active Time in TS 23.682 (10 seconds plus 2 DRX cycles). Making the Active Time 8 times longer would increase the UE power consumption roughly with the same ratio, so this cannot be suggested.
An alternative solution would be to allow the application server to send the downlink data to the UE prior the estimated Active Time window; if the UE is already in the Idle state due to UE clock has run faster, the MME delivers the downlink data as usual via paging procedure. If the UE is not yet in Idle, the MME and SGW can buffer the data and the paging while the UE becomes active. The length of the buffer in MME/SGW needs to be at least 2 times the maximum UE clock drifting during the cycle, as the UE clock drifting may either be negative or positive, but application server must always send the data in advance.  
UE and MME need to negotiate the use of the buffering feature during the Attach and TAU procedures. Also the application client in the UE and application server must negotiate the use of this feature, but this is not in the scope of 3GPP.  
Proposal

The proposal is to enhance the MME and SGW to be able to buffer the downlink data and the paging for a short period of time in order to keep the Active Time short, based on the procedures above. If this principle is acceptable, the supporters of this paper can prepare a CR to the next SA2 meeting.
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