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Abstract of the contribution: This paper analyses cases for a PSM enabled UE w/o ISR activation and provides proposals to solve indicated issues.
Discussion

In SA2#101 Taipei meeting, companies cannot reach consensus if ISR is applicable for a UE enabling PSM. This paper provides the analysis of various scenarios and seeks for consensus in this meeting. 
There exists trade off w/o applying ISR in the following two cases.

A. ISR is not activated for a UE enabling PSM:

· It requires that the SGSN/MME is configured not to activate ISR for a UE requesting ``Active Time`` for activating PSM in Attach/TAU procedures.  

· Issue#1: it is possible that ISR has been activated for a UE before the UE requests for PSM. If the registered CN node (e.g. MME) is configured to deactivate ISR and activate PSM for a UE, there would introduce signalling overhead towards the other CN node (e.g. SGSN) and registered SGW. 
· It is noteworthy that only when the UE is not already ISR activated, the abovementioned signalling overhead can be avoided.
B. ISR is activated for a UE enabling PSM:
· The SGSN/MME is not configured to enforce particular activation/deactivation handling for PSM UE.
· Issue#2: it requires that the network handles the related timers, e.g. implicit detach timer at MME/SGSN and EUTRAN deactivation timer, in similar manners as existing mechanism for reachability management. 

· Issue#3: if the UE enters PSM and moves to 2/3G cell coverage, there is no RAU will be sent because AS has been turned off. If MT call arrives but MME will trigger S3 paging towards SGSN which would cause unnecessary paging signalling.
In summary, the following table lists the cases for a UE enabled PSM w/o ISR activation:
	Before PSM
	No ISR
	ISR

	Stay LTE
	No issue
	No issue

	Move to 2/3G
	RAU indicating PSM again

No issue but lacking of NAS signaling reduction. 
	No RAU

MT call can find the UE via S3 paging signaling

	After PSM
	No ISR
	ISR

	Stay LTE
	No issue
	Issue#2: the network needs to handle the implicit detach timer in corresponding to UE’s EUTRAN deactivation timer.

	Move to 2/3G
	No RAU
If MT call arrives, MME will not trigger the paging because PPF is clear.
	No RAU
Issue#3: If MT call arrives, MME will trigger paging over S3 interface to SGSN. Then SGSN will page the UE but fail.

	Finish PSM

[periodic TAU is expired]
	No ISR
	ISR

	at LTE
	No issue

UE camps on LTE and sends PTAU
	No issue.

UE camps on LTE and sends PTAU

	at 2/3G
	UE camps on 2/3G and sends RAU.
	UE camps on 2/3G and send RAU if PRAU timer has expired or when PRAU timer expires.


It is proposed companies to review above table and consider the following approaches to resolve abovementioned issues:
For Issue#1: it is impractical to configure the MME/SGSN not to activate ISR for all PSM capable UE. The signaling overhead would occur for a PSM capable UE which does not request for Active Time for PSM. On the other hand, the ISR deactivation may introduce additional signaling overhead for an ISR activated UE requesting Active Time for PSM.
For Issue#2: the timer handling between the network and the UE shall follow the existing mechanism:

· The UE starts deactivat E-UTRAN timer when its PTAU timer is expired but fail to send PTAU request.
· The UE having deactivat E-UTRAN timer running shall initiate TAU when it returns EUTRAN coverage. 
· After the MME detects that the UE may be out of coverage by the expiry of the mobile reachable timer, it provides the UE a periood of time, value of PTAU timer, to return E-UTRAN cell coverage before detaching it from the E-UTRAN network. 
· That is, if ISR is activated, the MME sets the Implicit detach timer at least slightly larger than the PTAU timer.
For Issue#3: this issue can be resolved by the MME not to trigger paging over S3 interface if it stores “Active Time” for the ISR activated UE entering PSM. 
Proposal
It is proposed to discuss the abovementioned issues and agree that the ISR “may” be activated for a UE requesting for PSM based on network configuration as follows:
1. The CN node is configured not to activate ISR and PSM for a non-ISR activated UE requesting Active Time for PSM.

2. If applying ISR mechanism for a UE requesting PSM, the CN node needs to follow existing timer handling for reachability management.

Accordingly, the CRs S2-141133 and S2-141134 provide changes in TS 23.401 and TS 23.060, respectively.
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