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1 Introduction

It has been discussed how to secure retry restriction operation without ping-pong for APNs deployed in a RAT dependent manner. A proposal is to reuse the current T3396 timer also for RAT dependent deployments, and the alternative proposal is to standardize two additional timers to be used for RAT dependent deployments. This paper aims to show how a one timer solution can solve both RAT dependent use cases as well as RAT independent use cases. It further shows what happens when adding the PLMN aspect and maintaining the current PLMN retry behavior where retry is allowed at PLMN change.
2
Discussion

In current specification, retry is restricted using T3396 in combination with the specific APN for which retry is restricted. From the possibility of multiple APNs it is clear that T3396 needs to support multiple starts and parallel running, one for each APN related request that is reject with a retry restriction.

	Current specification (timer name plus parameter)

	T3396 (APN)

	

	


TABLE 1: Timer used, current specification

The single timer proposal is based on expanding the parameters for which T3396 applies with a RAT parameter. The multiple timer alternative is based on specification of two new timers that each apply to a single RAT only (S1 mode and A/Gb + Iu mode).

In the mapping table 2 below it can be seen that the same level of functionality is achieved by both alternatives.

	Single timer solution (timer name plus parameters)
	Multiple timer solution (timer name plus parameter)

	T3396 (APN, 2G3G)
	T3397 (APN)

	T3396 (APN, LTE)
	T3497 (APN)

	T3396 (APN, 2G3G_LTE)
	T3396 (APN)


TABLE 2: Timers used, RAT aspect

Considering the PLMN  aspect and the requirement that a retry restriction active in one PLMN shall not be valid in a different PLMN accessed after PLMN selection, but still valid if the UE returns to the first PLMN after another PLMN selection, it can be concluded that a timer should be kept running even if a different PLMN is selected. Table 2 can therefore be expanded with a PLMN parameter as below.

	Single timer solution (timer name plus parameters)
	Multiple timer solution (timer name plus parameters)

	T3396 (APN, 2G3G, PLMN)
	T3397 (APN, PLMN)

	T3396 (APN, LTE, PLMN)
	T3497 (APN, PLMN)

	T3396 (APN, 2G3G_LTE, PLMN)
	T3396 (APN, PLMN)


TABLE 3: Timers used, RAT and PLMN aspects

It can be seen above when looking the requirements to prevent repeated session management retries at moving back and forth between different RATs and PLMNs that there is a need to support start of each timer and parallel running with different parameters.

A use case example and the resulting parallel running timers show the outcome for the two alternatives.

Use case 1:

1) The UE starts in PLMN_A, LTE;

2) The UE requests PDN connectivity via the RAT dependent APN_1, but is rejected with a retry timer;

3) The UE requests PDN connectivity via the RAT dependent APN_4, but is rejected with a retry timer;

4) The UE does IRAT to 3G and requests a PDP context for the RAT dependent APN_2, but is rejected with a retry timer;

5) The UE requests a PDP context for the RAT independent APN_3, but is rejected with a retry timer;

6) The UE goes to PLMN_B, 3G, via PLMN selection;

7) The UE requests PDN connectivity via the RAT dependent APN_2, but is rejected with a retry timer;

8) The UE does IRAT to LTE and requests a PDP context for the RAT independent APN_3, but is rejected with a retry timer;

Assuming none of the retry timers have expired, the parallel running timers for the two alternatives will be:

	Single timer solution (timer name plus parameters)
	Multiple timer solution (timer name plus parameters)

	T3396 (APN_1, LTE, PLMN_A)
	T3497 (APN_1, PLMN_A)

	T3396 (APN_4, LTE, PLMN_A)
	T3497 (APN_4, PLMN_A)

	T3396 (APN_2, 2G3G, PLMN_A)
	T3397 (APN_2, PLMN_A)

	T3396 (APN_3, 2G3G_LTE, PLMN_A)
	T3396 (APN_3, PLMN_A)

	T3396 (APN_2, 2G3G, PLMN_B)
	T3397 (APN_2, PLMN_B)

	T3396 (APN_3, 2G3G_LTE, PLMN_B)
	T3396 (APN_3, PLMN_B)


TABLE 4: Timers running at end of use case 1

With the single timer solution there will be six T3396 running to restrict retries for APN/RAT/PLMN according to the received rejects. In the multiple timer solution there will be two each of timers T3396, T3397 and T3497 to restrict retries for APN/RAT/PLMN according to the received rejects.

The single timer solution reuses the currently specified timer T3396 in combination with three parameters, and the multiple timer solution needs three standardized timers in combination with two parameters each. Further expansion of retry timer applicability aspects is likely to impact the timers of each alternative in the same way.
3
Conclusion
As has been shown in the discussion above, the same functionality can be achieved via both solution alternatives. Both alternatives require that one and the same timer is started and run in parallel to cover the scenarios where session management retry is required.

T3396 is already defined and available in both 3GPP TS 24.008 and 3GPP TS 24.301 and used in the current retry restriction mechanism. Further T3396 can easily be expanded to cover both RAT dependent and RAT independent retry restriction scenarios, as well as the PLMN aspect.

It is therefore the preference of the authors of this paper to base a session management retry restriction mechanism on reuse of T3396.
