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Abstract of the contribution: This paper proposes a solution on HLcom to cover the Scenario A especially for the case ‘Higher load on the network’ due to transmitting of downlink packet data to sleeping UE.

1 Discussion
During the study phase of Power Saving Mode (MTC-UEPCOP), there was discussion the necessity of network interaction enhancement to control unnecessary Downlink Data Notification request when a UE enters Power Saving Mode. As indicated in TR 23.709 [1], if a UE is in PSM then the corresponding PPF is cleared in a MME. So any incoming DDN is rejected by the MME and an S-GW will discard related packet data accordingly. If the S-GW has no status information (i.e. Active or PSM, how long the UE is in PSM) of the UE, this issue will be remained and results in the increase of signalling load between MME and S-GW. 
Therefore it is proposed to introduce ‘DDN suppression procedure” which informs to S-GW to suppress further DDN request within a given period of time (i.e. suppression time). While the suppression time is running, the S-GW should not send DDN for this UE. Further, the S-GW can determine whether to buffer corresponding packet data depending on the given suppression time in regard to S-GW own capability. If the S-GW determines buffering of associated packet data, the S-GW may resend DDN on this buffered packet data when the suppression timer expires.
This approach realizes more flexible operation between S-GW and MME regarding UE which is adopting Power Saving Mode.
2 Proposal
It is proposed to capture the following solution to HLcom TR.23.709 [1]
X.x
Solution x: Reduction of unnecessary DDN signalling for sleeping UE
X.X.1
Functional Description

This solution is aiming to solve the issue ‘Higher load on the network’ of Scenario A. If a UE enters PSM then the corresponding PPF is cleared in a MME. So any incoming Downlink Data Notification message is rejected by the MME and an S-GW will discard related packet data accordingly. If the S-GW has no status information (i.e. Active or PSM, how long the UE is in PSM) of the UE, this issue that the S-GW sends unnecessary DDN will be remained and results in the increase of signalling load between MME and S-GW.
Therefore it is proposed to introduce ‘DDN suppression procedure” which informs to S-GW to suppress further DDN request within a given period of time (i.e. suppression time). While the suppression time is valid, the S-GW should not send DDN for this UE. Further, the S-GW can determine whether to buffer corresponding packet data depending on the given suppression time considering S-GW own capability. If the S-GW determines buffering of associated packet data, the S-GW may resend DDN on the buffered packet data when the suppression timer expires.

This approach realizes more flexible operation between S-GW and MME regarding the UE which is adopting Power Saving Mode.
X.X.2
Procedure
When an MME receives Downlink Data Notification message about a UE which enters PSM, the MME shall send DDN suppression message to S-GW with suppression time value.
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Figure x.x-1 DDN suppression procedure
Step 1: MME receives Downlink Data Notification message from S-GW on UE which enters PSM.
Step 2: MME sends DDN Suppression message with a suppression time to S-GW. The suppression time is calculated base on the remaining time for next P-TAU/RAU.
Step 3: S-GW determines whether to buffer the corresponding packet data based on a given period of time (i.e. suppression time). If the period of time (i.e. suppression time) to buffer the downlink packet data is relatively short, the S-GW may buffer this packet data. While the suppression time is valid, S-GW shall not send further Downlink Data Notification message to MME.
Step 4: If the suppression time expires, S-GW may send DDN message for the buffered packet data if available. 
X.X.3
Impacts on existing nodes and functionality

X.X.4
Evaluation
Reference
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