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	Reason for change:
	During CT1#97 meeting, CT1 has agreed two CRs to define new NAS messages for CIoT user data transfer: (1) the new DATA SERVICE REQUEST message for the idle mode UE (see C1-162166), and (2) ESM DATA TRANSPORT message for the connected mode UE (see C1-162325). Theses CRs were revised in the last CT1 CIoT ad-hoc meeting and agreed again (in C1A160118 and C1A160119 respectively). In the agreed new revisions, the main principles were not updated.

Regardless of idle mode and connected mode, the UL/DL CIOT user data is always included in the User data container IE of the ESM DATA TRANSPORT message to keep the protocol principle. The ESM DATA TRANSPORT message is an ESM message of transport of user data via the control plane procedure which is categorized as a procedure related to EPS bearer contexts.
Hence for the priority handling of EMM NAS signalling vs. CIoT data transfer, it  shall follow the existing protocol principle as specified in TS 24.301 subclause 4.2.
For the priority handling of ESM NAS signalling vs. CIoT data transfer, based on the detail analysis given in the discussion paper C1-162700, below proposal is proposed:
For ESM procedures related to an EPS bearer context or to a procedure transaction, they need to be handled in a higher priority than CIoT data transfer, i.e. when these ESM procedures are ongoing, both the MME and UE shall suspend the transmission of CIoT user data.
It proposes to update the TS 24.301 to implement above proposal.
Additionally, in C1A160090, CT1 informed SA3 that CT1 will not define separate pair of the NAS COUNT for NAS data PDUs. As a result, the CIoT data PDUs and the EMM/ESM NAS messages will be sent via the same NAS signalling connection using the same pair of the NAS COUNT. As a consequence of using a single NAS COUNT for both the CIoT data PDUs and the EMM/ESM NAS messages, the EMM/ESM NAS message transfer at the time when a transmission of NAS data PDUs is ongoing would be delayed. The delay depends mainly on the number of user data PDUs which are already encrypted in the NAS layer and queued in the lower layers, and the transmission data rate over the air. In order to supervise the corresponding NAS procedures by starting the NAS timers the NAS layer needs to know the amount of time of the delay as precise as possible.
UE shall ensure that it can respond to NAS signalling commands in a timely manner.

	
	

	Summary of change:
	For the priority handling of ESM NAS signalling vs. CIoT data transfer, it proposes:

(1) For ESM procedures related to an EPS bearer context or to a procedure transaction, they need to be handled in a higher priority than CIoT data transfer, i.e. when these ESM procedures are ongoing, both the MME and UE shall suspend the transmission of CIoT user data.
(2) During the transport of user data via the control plane, the UE and the MME shall not initiate the subsequent transport of user data via the control plane procedure until the previous procedure is completed.

	
	

	Consequences if not approved:
	When the UL/DL CIoT data transfer is collided with the ESM NAS signalling proceures, if no handling in priority is specified, below problems may exist:

(1) Even the NAS timer has already extended to a longer time when taking the worst case in the lower layers, the collision with CIoT data transfer will further delay the transport of the ongoing ESM signalling message and then cause more frequent ESM signalling retransmissions.

(2) More frequent ESM signalling retransmissions will trigger more abnormal cases handling at the UE and the MME sides.
(3) The longer delay of completion of ongoing ESM procedure may create the state synchronization of EPS bearer context between the UE and the network.
(4) The NAS supervision timer value cannot be decided precisly which would lead to undisirable retransmission of the NAS message.
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* * * * First Change * * * *

6.1.2
Types of ESM procedures

Two types of ESM procedures can be distinguished:

1)
Procedures related to EPS bearer contexts:


These procedures are initiated by the network and are used for the manipulation of EPS bearer contexts:

-
default EPS bearer context activation;
-
dedicated EPS bearer context activation;
-
EPS bearer context modification;
-
EPS bearer context deactivation.
2)
Transaction related procedures:


These procedures are initiated by the UE to request for resources, i.e. a new PDN connection or dedicated bearer resources, or to release these resources:

-
PDN connectivity procedure;
-
PDN disconnect procedure;

-
bearer resource allocation procedure;
-
bearer resource modification procedure. 

This procedure is initiated by the ProSe UE-to-network relay and is used for the manipulation of EPS bearer contexts:

-
remote UE report.


When combined with the attach procedure, the PDN connectivity procedure can trigger the network to execute the following transaction related procedure:
-
ESM information request procedure.

A successful transaction related procedure initiated by the UE triggers the network to execute one of the procedures related to EPS bearer contexts. The UE treats the start of the procedure related to the EPS bearer context as completion of the transaction related procedure.

During procedures related to EPS bearer contexts, the MME and the UE shall not initiate the transport of user data via the control plane procedure until the ongoing procedure is completed.

NOTE:
The UE determination of the completion of the transport of user data via the control plane procedure is left to the implementation.
Editor's note [WI CIoT-CT; CR#2366]: How the MME knows the completion of the transport of user data via the control plane procedure is FFS.

Except for the remote UE report procedure and ESM information request procedure, during transaction related procedures, the MME and the UE shall not initiate the transport of user data via the control plane procedure until the ongoing procedure is completed.
The following ESM procedures can be related to an EPS bearer context or to a procedure transaction:
-
ESM status procedure;

-
notification procedure.
* * * * End of Change * * * *
