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1. Discussion

In the SA2#65 meeting, contributions were agreed on ISR and incorporated into TS 23.401. One of the aspects of ISR that were agreed in SA2#65, was not to change the state of idle-mode signal reduction in the network (MME, SGSN, S-GW) and the UE when the UE transitions from idle-state to active-state. In this contribution we look at the impacts of this agreement and argue that the system would be simpler if ISR state is removed both from the network and the UE when the UE transitions to active state.

2. Implications of keeping ISR state even when the UE is active

1. The S-GW will need to control connections from two nodes, the MME and SGSN, even when the UE is in active-state. 

2. There are ISR impacts on active-mode handover flows. The impacts were captured in S2-084234, where the target node in Forward Relocation Complete message needs to provide status of ISR. Also the S-GW during active HO needs to be performing deletion of bearers with the other node that was keeping ISR state for the UE.
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Figure 5.5.2.2.3-1: UTRAN Iu mode to E-UTRAN Inter RAT HO, execution phase
3. There are ISR impacts on inter-eNB HO with S-GW change. For a ISR active UE, the eNB must trigger the UE to do a tracking area update so that ISR state can be removed from the UE. If ISR is not used, it is not compulsory for an eNB to require the UE to do a TAU procedure. Hence, RAN configuration needs to be performed based on whether ISR is supported in the network or not. 
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3. Alternative Proposal: Remove ISR state from network and the UE when UE goes active

In order to limit the impacts of ISR on active mode handover, it is proposed that when UE goes active, either in LTE or in the UTRAN, ISR state is removed from both the UE and the network.
A. UE going active in LTE
In LTE, UE transitions from idle to active state by performing a service request. An overview of the updates is given in the figures below from 23.401. The details are in the CR S2-084695. The key idea being that ISR state is removed the moment bearers are setup between the UE and the MME. The S-GW also deletes bearer with the other node and hence clears up the ISR state in the other CN node.
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Figure 5.3.4.1-1: UE triggered Service Request procedure
B. UE going active in the UTRAN 
The changes here are similar to those for LTE. An overview of the updates is given in the figures below from 23.060. The details are in the CR S2-084857. The key idea being that ISR state is removed the moment bearers are setup between the UE and the SGSN. The S-GW also deletes bearer with the other node and hence clears up the ISR state in the other CN node.
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Figure 50: MS Initiated Service Request Procedure using Gn/Gp
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Figure 50a: UE Initiated Service Request Procedure using S4

4. Proposal

It is proposed that the concept that ISR state is cleared when UE goes active is endorsed and the CRs to 23.401 (S2-084695) and 23.060 (S2-084857) are agreed. 

Additional CR(s) will be needed to remove ISR impacts from HO flows. (These will basically undo the ISR related changes to the HO flows introduced by S2-084234). Motorola can contribute this CR for the next meeting.
8. Tracking Area Update procedure
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