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	Reason for change:
	To provide a whole picture for paging response for CIoT paging, below four (4) scenarios are considered:

(I) Only CP EPS optimization is used
(II) Only UP EPS optimization is used 

(III) Both CP and UP EPS optimization are used simultaneously
(IV) Both CP EPS optimization and legacy UP are used simultaneously 

For scenairo (I), the legacy SR message cannot be used for the paging response due to there is no user plane radio bearers (DRBs/RBs) need to be activated. Hence it is a resource efficient and signaling optimized solution to use the NAS message used for UL CIoT data transfer from idle mode with an empty CIoT data container.
For scenaios (II) and (III), once the UP optimization is used, the RRC suspend/resume procedure SHALL be used for the ECM mode transfer. This does mean for the paging response, the RRC resume procedure is triggered and no NAS message is required for the paging response.

For scenairo (IV), by default, the UE treats the paging as for CP optimization and then similar as in Scenario (I), to use the NAS message used for UL CIoT data transfer from idle mode with an empty CIoT data container as a paging response. At the MME side, it is the MME’s decision to establish the user plane radio bearers (DRBs/RBs) for the UE upon receipt of paging response based on the paging is for CP optimization or the legcy UP. Everything goes well at the both UE and the MME side.
The details can be seen the discussion paper C1-161784.



	
	

	Summary of change:
	It proposes:

(1) If the CP EPS optimization is used and no AS context stored in an idle mode, the UE sends the NAS message used for UL CIoT data transfer from idle mode with an empty CIoT data container as a paging response. If there is AS context stored in an idle mode (i.e. idle mode with suspended indication), the UE directly triggers the RRC resume procedure w/o sending any NAS message.
(2) The MME decides to re-establishe the user plane radio bearers (DRBs/RBs) for the UE upon receipt of paging response if the paging is for the legcy UP

	
	

	Consequences if not approved:
	The paging response for the MT CIoT data is not specifed and a resource efficient and signaling optimized solution for CIoT data transfer is not provided.
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	Other comments:
	The data service request procedure with sending the DATA SERVICE REQUEST message used in this CR is defined in the CR#XXXX.


* * * * First Change * * * *

5.6.2.2.1.1
General
The network shall initiate the paging procedure for EPS services using S-TMSI with CN domain indicator set to "PS" when NAS signalling messages, cdma2000® signalling messages or user data is pending to be sent to the UE when no NAS signalling connection exists (see example in figure 5.6.2.2.1.1).
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Figure 5.6.2.2.1.1: Paging procedure using S-TMSI
To initiate the procedure the EMM entity in the network requests the lower layer to start paging (see 3GPP TS 36.300 [20], 3GPP TS 36.413 [23]) and shall start the timer:

-
T3415 for this paging procedure, if the network accepted to use eDRX for the UE.

-
Otherwise, T3413 for this paging procedure.
If the network starts timer T3415, the network shall set timer T3415 to a value smaller than the value of timer T3-RESPONSE (see 3GPP TS 29.274 [16D] for further details on timer T3-RESPONSE).

The EMM entity may provide the lower layer with a list of CSG IDs, including the CSG IDs of both the expired and the not expired subscriptions. If there is a PDN connection for emergency bearer services established, the EMM entity in the network shall not provide the list of CSG IDs to the lower layer.
Upon reception of a paging indication, if the UE is not attached for EPS services with CP-CIoT optimization and the UE is in the EMM-IDLE mode without suspend indication, the UE shall stop the timer T3346, if running, and shall initiate:

-
a service request procedure to respond to the paging (see 3GPP TS 23.401 [10] and 3GPP TS 36.413 [23]); or

-
a tracking area update procedure as specified in subclauses 5.5.3.2.2 and 5.5.3.3.2.
Upon reception of a paging indication, if the UE is attached for EPS services with CP-CIoT optimization and the UE is in the EMM-IDLE mode without suspend indication, the UE shall stop the timer T3346, if running, and shall initiate a data service request procedure as specified in subclauses 5.xx by sending the DATA SERVICE REQUEST message with an empty User data container IE.
NOTE 1:
If the UE has an uplink user data sent to the network over control plane via the MME when receiving the paging indication, the UE can send the DATA SERVICE REQUEST message including the corresponding user data in the User data container IE.
Upon reception of a paging indication, if the UE is in the EMM-IDLE mode with suspend indication, the UE shall request the lower layer to resume the RRC connection as specified in subclauses  5.5.3.2.2.
If the paging for EPS services was received during an ongoing UE-initiated EMM specific procedure or service request procedure, then the UE shall ignore the paging. The network shall proceed with the EMM specific procedure or the service request procedure, and stop the timer for the paging procedure (i.e. either timer T3413 or timer T3415). If the network receives an ATTACH REQUEST message when the paging procedure is ongoing, it should be considered as an abnormal case, and the behaviour of the UE for this case is specified in subclause 5.6.2.2.1.2.
The network shall stop the timer for the paging procedure (i.e. either timer T3413 or timer T3415) when an integrity-protected response is received from the UE and successfully integrity checked by the network. If the response received is not integrity protected, or the integrity check is unsuccessful, the timer for the paging procedure (i.e. either timer T3413 or timer T3415) shall be kept running unless:

-
the UE has a PDN connection for emergency bearer services; or

-
the response received is a TRACKING AREA UPDATE REQUEST message and the security mode control procedure or authentication procedure performed during tracking area update procedure has completed successfully.
Upon expiry of timer T3413, the network may reinitiate paging.
When an integrity-protected DATA SERVICE REQUEST message is received from the UE and successfully integrity checked by the network, if the radio and S1 bearers for the downlink pending data or the downlink pending signalling are required, the network shall also re-establish the radio and S1 bearers for active EPS bearer contexts due to downlink pending data and downlink pending signalling.
NOTE 2:
The network can decide whether the radio and S1 bearers for the downlink pending data or the downlink pending signalling are required based on, e.g., there is no S11-U bearer contexts established for the active EPS bearer contexts used for the downlink pending data or the downlink pending signalling.
If the network, while waiting for a response to the paging sent without paging priority, receives downlink signalling or downlink data associated with priority EPS bearers, the network shall stop the timer for the paging procedure (i.e. either timer T3413 or timer T3415), and then initiate the paging procedure with paging priority.

If the UE is using extended idle mode DRX, upon expiry of timer T3415:

a)
if the UE is attached for EPS services with CP-CIoT optimization and the paging for EPS services is due to downlink user data pending and buffering is in the MME, the MME derives the expected time before radio bearers can be established to the UE, stores the time value in the MM context for the UE as downlink data buffer expiration time and starts extended buffering of the user data (see 3GPP TS 29.274 [16D]). The MME shall initiate transport of the buffered user data to the UE as specified in subclauses 5.6.4.3.1 when the UE subsequently enters EMM-CONNECTED mode, or re-initiate paging when the downlink data buffer expiration time expires; and

b)
if the UE is not using Control plane CIoT EPS optimization, the network shall abort the paging procedure and shall proceed as specified in 3GPP TS 23.401 [10].
Following above bullet a), if the MME receives no response from the UE after re-initiating paging upon expiry of extended data buffer expiration time and there is no ongoing MM procedure that prevents the UE from responding, the MME locally discards the buffered user data.

NOTE 3:
Buffering is in the MME if the S11-U is already established as specified in 3GPP TS 23.401 [10].
* * * * End of Change * * * *
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