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1. Discussion

This paper discusses the case where eDRX parameters mismatch is happened between MME and UE due to Lower layer failure.
Note: Although this paper mainly discusses about the LTE UE case, i.e. TAU update procedure, but most of the logic can apply to the W-CDMA UE, i.e. RAU procedure as well.
2. Problem description
This section describes a situation where NEC sees it as an issue with regard to the eDRX parameters handing.

2.1 eDRX parameters mismatch between the MME and the UE 
According to the section 4.5.13.1 in 3GPP TS 23.468, the MME can update the eDRX parameters during the TAU procedure. See the excerpted texts below from the TS 23.468.

In order to negotiate the use of extended idle mode DRX, the UE requests extended idle mode DRX parameterss during attach procedure and RAU/TAU procedure. The SGSN/MME may reject or accept the UE request for enabling extended idle mode DRX. In case the SGSN/MME accepts the extended idle mode DRX, the SGSN/MME based on operator policies may also provide different values of the extended idle mode DRX parameterss than what was requested by the UE. If the SGSN/MME accepts the use of extended idle mode DRX, the UE applies extended idle mode DRX based on the received extended idle mode DRX parameterss. If the UE does not receive extended idle mode DRX parameterss in the relevant accept message because the SGSN/MME rejected its request or because the request was received by SGSN/MME not supporting extended idle mode DRX, the UE shall apply its regular discontinuous reception as defined in TS 23.401 [7] clause 5.13.

When the MME provides a different values of the eDRX parameters than what was requested by the UE, this new values is conveyed by the TAU accept message to the UE.

This paper would like to discuss the situation that this TAU accept message is lost due to the Lower layer failure. For example due to less-coverage.
In this situation:

· MME: The MME does not know about the loss of TAU accept message as there is no acknowledgement message is supposed to send back from UE to the MME.

· UE: According to the section 5.5.3.2.6 in 3GPP TS 24.301, Lower layer failure before the TRACKING AREA UPDATE ACCEPT to come (case b) or T3430 (waiting timer TAU accept to come) is expired (case C) happens and then the UE shall abort the TAU procedure.
As the result, NEC thinks that eDRX parameters mismatch happens according to the latest 3GPP specifications.

2.2 What happens if an eDRX parameters mismatch happens?
As UE uses eDRX parameters to calculate to find a DRX timing to listen to the paging channel, UE cannot get any MT services as the MME sends paging message with a different timing. This could be seen as very serious service degradation as this service unavailability may continue till the next successful TAU procedure.

As the worst case where the Periodic timer T3412 extended value is set to 413 days for the UE, this service unavailability may continue for 413 days.

3. Solutions
This section describes a possible solutions to the issue as described in the section 2.

3.1 Solution A: Adapt TAU complete message in case the eDRX parameters is set in the TAU accept message 

According to the latest TS 23.401/24.301, TAU complete message is sent from the UE to the MME only the case where the GUTI is set on the TAU accept message.

This treatment is an essential for the GUTI handling since the MT service becomes impossible in case GUTI mismatch is happened between the MME and the UE.

The idea of this solution is to utilize this mechanism for the eDRX parameter handling. The following list summarizes possible impacts to the system. 

UE impacts:

· If the eDRX parameters is included in the TAU accept message and value of this parameter is different from the one sent to the MME in the TAU request message, then UE sends the TAU complete message to the MME.

MME impacts:

· When the MME includes the eDRX parameters is the TAU accept message, then the MME wait the TAU complete message to come. ( T3450 timer handling applies so that TAU accept retransmission is possible.
· While the MME is waiting the TAU complete to come, i,e, there are two eDRX parameters in the MME, one is received by the TAU request and the other one is updated one by the MME, and incoming call arrives, then the MME may initiate two paging procedures using each eDRX parameters one by one.

This is the flow of solution A.
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Figure 1: The flow of the solution A
3.2 Solution B: GUTI reallocation shall always takes place in case the eDRX parameters is updated by the MME 

According to the section 5.5.3.2.4 3GPP TS 24.301, the MME can reallocates new GUTI during the TAU procedure. How often GUTI to be renewed is up to operator policy. See the excerpted texts below from the TS 24.301.

If the tracking area update request has been accepted by the network, the MME shall send a TRACKING AREA UPDATE ACCEPT message to the UE. If the MME assigns a new GUTI for the UE, a GUTI shall be included in the TRACKING AREA UPDATE ACCEPT message. 

The idea of this solution is to utilize the GUTI reallocation mechanism for the eDRX parameter handling. 

In case the MME updates the eDRX parameter during the TAU procedure, the MME always renews GUTI.

With this approach, the UE always sends the TAU complete message as the acknowledgement to the TAU accept message so that more reliable eDRX parameter transferring from the MME to the UE is possible.

The following list summarize possible impacts to the system. 

UE impacts:

· Basically, none.

MME impacts:

· When the MME updates the eDRX parameters during the TAU procedure, the MME always allocates new GUTI.

This is the flow of solution B.
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Figure 1: The flow of the solution B
4. Comparison
This section compares two solutions.
Based on the table 1 below, it seems the solution A is slightly better than the solution B.
Table 1: Comparison
	
	Solution A
	Solution B
	Comments

	Nodes to be impacted
	UE, MME/SGSN
	MME/SGSN
	Solution B seems better.

	Efficiency
	TAU/RAU complete is added only if needed
	MME/SGSN has to unnecessarily execute GUTI reallocation
	Solution A seems better.
Note. that 24.008 already has multiple reasons adapted to have RAU complete message from MS. Ex. there are established LLC connections, the network has requested the MS to provide feature-related information.

	Complexity
	Medium
	Medium
	

	Specification to be impacted.
	24.301, 24.008
	24.301, 24.008
	Even

	Conclusion
	Slightly better as this solution is inline with that TS 24.008 already has multiple reasons adapted to have RAU complete message from MS.
	
	


5. Conclusions
This paper discusses the case where eDRX parameters mismatch is happened between MME and UE and explains two possible solutions to the issue.
NEC would like CT1 to discuss the eDRX parameters mismatch and conclude that:

· This error exists and need to fix.

· Choose a solution, out of two solutions, as a way forward.
NEC also provides two CR sets, one CR set based on solution A and the other CR set based on solution B to this meeting so that CT1 can also review them once a conclusion for the way forward will be agreed.
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