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1   Introduction
In RAN3#91 meeting, it was agreed that a new procedure Connection Establishment Indication is introduced to enable multiple uplink packets transfer in CP solution for NB-IoT. However, the current description in the baseline CR does not allow the MME to release the UE associated S1 connection when it assures that all the application layer data exchanges have completed and there is no MT traffic pending.
In this contribution, we further discuss this issue, and provide corresponding text proposals to the baseline CR.
2   Discussion

Through the discussion in the last meeting, RAN3 agreed that a UE-associated S1 connection is needed for the transferring of the packets behind the first one if the UE has multiple uplink packets to transfer in CP solution, and if the MME happens to have a downlink packet to be transferred to the UE at the time, the UE-associated S1 connection can be setup by the Downlink NAS Transport procedure which is used to transfer the downlink packet. Otherwise the MME needs to initiate the Connection Establishment Indication procedure to setup the S1 connection for the UE, to allow the eNB to further send UL NAS TRANSPORT message if needed.
For NB-IoT UE access, it is possible that only one uplink packet needs to be transferred and no downlink packet after that. According to the SA2 CR [1], in this case the UE may provide a NAS: Release Assistance Information together with the uplink packet to the MME, and based on the Information the MME can ensure that all the application layer data exchange have completed with the uplink packet, therefore the MME will immediately release the connection unless it is aware of any pending MT traffic. 
	If the Release Assistance Information was received with Uplink data and it indicated that Downlink data was expected, it means that the next downlink packet following the sending of the Release Assistance Information is the last packet of the application layer data exchange, then for this case , unless the MME is aware of additional pending MT traffic,  the MME sends a S1 UE Context Release Command immediately after the the S1-AP message including the Downlink data encapsulated in NAS PDU so that the  eNodeB shall release the RRC connection after successfully sending data to the UE.


Current RAN3 baseline CR said that “If the MME has received an INITIAL UE MESSAGE containing a NAS PDU which includes data and if the MME has no NAS message to send in DL, the MME initiates the procedure by generating a CONNECTION ESTABLISHMENT INDICATION message to the eNB.”, this statement does not allow the MME to trigger S1 UE Context Release Command immediately.

Observation: RAN3 needs to discuss that in this scenario, if the MME needs to initiate the Connection Establishment Indication procedure to establish the S1 connection before release it? 
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Figure1 Release after Connection Establishment Indication procedure


Figure2 MME triggers Release procedure directly

· In Figure1, after receiving the small data and Release Assistance Information in NAS, the MME will first trigger the Connection Establishment Indication procedure, and then trigger the UE Context Release procedure. 

· In Figure2, the MME will release the UE context directly after receiving INITIAL UE MESSAGE.

Comparing of these two flowcharts, we fail to see the needs for the MME to trigger the Connection Establishment Indication procedure as it has to release UE Context immediately. 
Proposal 1: allow the MME to release the UE context immediately after receiving INITIAL UE MESSAGE, in case the MME ensures that all the data exchanges have completed and there is no MT traffic pending.

During offline discussion, there was one question on whether the current S1AP spec allows the MME initiated UE Context Release procedure to release a S1 connection which has not been fully established, i.e. the eNB has sent the INITIAL UE MESSAGE message to the MME to initiate the establishment of the S1 connection but the MME has not respond the initiation with any UE-associated S1 message.
In the current S1AP spec, it is specified in the Downlink NAS Transport procedure that:
	If the MME only needs to send a NAS message transparently via the eNB to the UE and a UE-associated logical S1-connection exists for the UE or if the MME has received the eNB UE S1AP ID IE in an INITIAL UE MESSAGE message, the MME shall send a DOWNLINK NAS TRANSPORT message to the eNB including the NAS message as a NAS-PDU IE. If the UE-associated logical S1-connection is not established, the MME shall allocate a unique MME UE S1AP ID to be used for the UE and include that in the DOWNLINK NAS TRANSPORT message; by receiving the MME UE S1AP ID IE in the DOWNLINK NAS TRANSPORT, the eNB establishes the UE-associated logical S1-connection.


From these texts, if the UE has sent the INITIAL UE MESSAGE message to the MME, the MME can directly send the DOWNLINK NAS TRANSPORT message to the eNB, and include a unique MME UE S1AP ID in the message, and the eNB establishes the UE-associated S1 connection once receiving the MME UE S1AP ID in the message.

We think that the same logic could be applied to the MME initiated UE Context Release procedure, i.e. if the eNB has sent the INITIAL UE MESSAGE message to the MME, the MME can directly send the UE CONTEXT RELEASE COMMAND message to the eNB if the MME ensures that all the data exchange have completed and there is no MT traffic pending, and includes a unique MME UE S1AP ID in the UE CONTEXT RELEASE COMMAND message, the eNB establishes the UE-associated S1 connection once receiving the MME UE S1AP ID in the message, and release the S1 connection immediately. 

Proposal 2: Update UE Context Release procedure, to allow the MME to trigger UE Context Release after receiving INITIAL UE MESSAGE.
3   Proposals
In the contribution, we discuss the issue whether a CONNECTION ESTABLISHMENT INDICATION message is always needed before the MME sends the UE CONTEXT RELEASE COMMAND message  to the eNB, and based on the discussion we propose the following:
Proposal 1: allow the MME to release the UE context directly after receiving INITIAL UE MESSAGE, in case the MME ensures that all the data exchanges have completed and there is no MT traffic pending.

Proposal 2: Update UE Context Release procedure, to allow the MME to trigger UE Context Release after receiving INITIAL UE MESSAGE.
And it is also proposed to capture the Text Proposal in section4 into baseline CRs:

4   Text Proposal
--------------Start of the First Change-----------------

8.3.3
UE Context Release (MME initiated)

8.3.3.1
General

The purpose of the UE Context Release procedure is to enable the MME to order the release of the UE-associated logical connection due to various reasons, e.g., completion of a transaction between the UE and the EPC, or completion of successful handover, or completion of handover cancellation, or release of the old UE-associated logical S1-connection when two UE-associated logical S1-connections toward the same UE is detected after the UE has initiated the establishment of a new UE-associated logical S1-connection, or the UE is no longer allowed to access the CSG cell (i.e., the UE becomes a non-member of the currently used CSG cell). The procedure uses UE-associated S1 connection.
8.3.3.2
Successful Operation
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Figure 8.3.3.2-1: UE Context Release procedure. Successful operation.

The MME initiates the procedure by sending the UE CONTEXT RELEASE COMMAND message to the eNB. 

The UE CONTEXT RELEASE COMMAND message shall contain the UE S1AP ID pair IE if available, otherwise the message shall contain the MME UE S1AP ID IE.

The MME provides the cause IE set to “Load Balancing TAU Required” in the UE CONTEXT RELEASE COMMAND message sent to the eNB for all load balancing and offload cases in the MME. 

Upon reception of the UE CONTEXT RELEASE COMMAND message, the eNB shall release all related signalling and user data transport resources and reply with the UE CONTEXT RELEASE COMPLETE message. In case of eNB supporting L-GW function for LIPA and/or SIPTO@LN operation, the eNB shall also release any related tunnel resources. In case of successful handover, the eNB using L-GW function for SIPTO@LN operation shall also request using intra-node signalling the collocated L-GW to release the SIPTO@LN PDN connection as defined in TS 23.401 [11].
If the MME has received the eNB UE S1AP ID IE in an INITIAL UE MESSAGE message and if the UE-associated logical S1-connection is not established, to enable the MME to order the release of the UE-associated logical connection, the MME shall allocate a unique MME UE S1AP ID to be used for the UE and include that in the UE CONTEXT RELEASE COMMAND message. By receiving the MME UE S1AP ID IE in the UE CONTEXT RELEASE COMMAND, the eNB establishes the UE-associated logical S1-connection and then release it.
The eNB shall, if supported, report in the UE CONTEXT RELEASE COMPLETE message location information of the UE in the User Location Information IE.

If the User Location Information IE is included in the UE CONTEXT RELEASE COMPLETE message, the MME shall handle this information as specified in TS 23.401 [11].

8.3.3.3
Abnormal Conditions

If the UE Context Release procedure is not initiated towards the eNB before the expiry of the timer TS1RELOCOverall, the eNB shall request the MME to release the UE context.

If the UE returns to the eNB before the reception of the UE CONTEXT RELEASE COMMAND message or the expiry of the timer TS1RELOCOverall, the eNB shall stop the TS1RELOCOverall and continue to serve the UE.

--------------Start of the Next Change-----------------

8.3.x
Connection Establishment Indication
8.3.x.1
General
The purpose of the Connection Establishment Indication procedure is to enable the MME to complete the establishment of the UE-associated logical S1-connection. The procedure uses UE-associated signalling.
8.3.x.2
Successful Operation
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Figure 8.3.x.2-1: Connection Establishment Indication procedure. Successful operation.
The MME initiates the procedure by generating a CONNECTION ESTABLISHMENT INDICATION message to the eNB.

By receiving the MME UE S1AP ID IE in the CONNECTION ESTABLISHMENT INDICATION message, the eNB establishes the UE-associated logical S1-connection. 

If the MME has received an INITIAL UE MESSAGE containing a NAS PDU which includes data and if the MME has no NAS message to send in DL, and the MME does not intend to trigger UE Context Release procedure immediately as defined in TS 23.401 [11], the MME initiates the procedure by generating a CONNECTION ESTABLISHMENT INDICATION message to the eNB. The MME shall allocate a unique MME UE S1AP ID to be used for the UE and include that in the CONNECTION ESTABLISHMENT INDICATION message.

--------------End of the Changes-----------------
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