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Abstract of the contribution: This paper proposes a ULI reporting control mechanism in the MME/SGSN by using ULI signalling cache.
Discussion

This paper proposes a ULI reporting control mechanism in the MME/SGSN. By using ULI signalling cache, the MME/SGSN can restrict ULI reporting sending rate to a pre-configured threshold.
Proposal

It is proposed to make the following changes to TR 23.843. 
* * * First Change * * * 
7.x
Solution 4: ULI reporting control using ULI signalling cache 

7.x.1
Overview of ULI reporting control using ULI signalling cache
A ULI reporting control mechanism is added to the serving node (e.g. MME, SGSN): MME/SGSN will be triggered to generate and send ULI reporting if triggering events occur, such as Attach, TAU, Handover, etc. Before sending ULI reporting, MME/SGSN can cache the generated ULI. MME/SGSN sends the ULI reporting according to the predefined ULI reporting rate parameters (e.g. a maximum sending rate), which can be pre-configured inside or from the network management system. The MME/SGSN should store and send the newest ULI for each UE in the cache which means if a ULI of the UE is generated after a ULI stored in the cache of the same UE, the MME/SGSN will replace the old one by the new one. In the case that MME/SGSN changes during TAU, the old MME/SGSN needs to remove the record of the UE’s ULI related data from the cache to avoid the vain sending. 

7.x.2
More detailed description
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The ULI reporting control mechanism can be implemented by a token-bucket based mechanism, which is shown in the figure. 
1. Each generated ULI requests a token from the token bucket. If the token is obtained successfully, the ULI is sent immediately. At the same time, the token acquired is consumed. Otherwise, the ULI should be stored in the cache. 
2. A newly generated ULI, which will be inserted into the cache, firstly looks up in the cache whether there is already a ULI belonging to the same UE. If so, it will replace the old one.
3. The ULI sending rate can be restricted by the token generating rate in the token bucket, which can be pre-configured inside or through the network management system.
The ULI reporting control mechanism using ULI signalling can achieve two benefits: 
1. Alleviate the ULI signalling traffic in the core network by restricting ULI reporting rate;

2. Reduce the number of the ULI reporting since the new ULI of a UE will replace the old one. 

If MME/SGSN changes during TAU, the ULI of the UE stored in the old MME/SGSN should be removed before any new ULI of the same UE being sent from the new MME/SGSN. 

Taking the TAU procedure specified in TS23.401 clause 5.3.3.1 Tracking Area Update procedure with Serving GW change as shown in the following figure for example: 
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At step 4, the new MME sends a Context Request message to the old MME to retrieve user information. When the old MME receives the Context Request message, it should ensure that the old ULI of the UE is not in the cache (i.e., the old MME should remove the old ULI of the UE if it is in the cache). Then at step 8, the new MME can generate and send the new ULI of the UE in the Create Session Request. 

7.x.3
Impacts on existing nodes and functionality
This solution has no impact on existing nodes except that MME/SGSN is improved with a ULI reporting control function. 

The interface between MME/SGSN and the network management system need to support delivering the ULI reporting rate parameters from the network management system to MME/SGSN.

Mobility Management (Attach, RA/TA updates) procedures are not modified by this solution except that in the case that MME/SGSN changes during TAU, the old MME/SGSN needs to remove the record of the UE’s ULI related data from the cache. 

* * * End of Changes * * * 
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