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1. Introduction

This discussion paper addresses some questions on UP CIoT Optimization. 
2. Agreements for UP CIoT optimization 
According to SA2 agreements, the US shall perform Connection Resume procedure if the UE and the network support User Plane EPS Optimization and the UE has stored the necessary information to conduct the Connection Resume procedure (see 3GPP TS 36.300). The Connection resume procedure is as follows, [1]
	5.3.5A
Connection Resume procedure
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Figure 5.3.5A-1: UE initiated Connection Resume procedure

…
3.
The eNodeB notifies the MME that the UE’s RRC connection is resumed in the S1-AP UE Context Resume Request message including the list of rejected EPS bearers, see TS 36.413 [36]. The MME enters the ECM-CONNECTED state. The MME identifies that the UE returns at the eNodeB for which MME has stored data related to the S1AP association, UE Context and bearer context including the DL TEID(s), necessary to resume the connection, see Connection Suspend procedure in sub-clause 5.3.4A.

           If a default EPS bearer is not accepted by the eNodeB, all the EPS bearers associated to that default bearer shall be treated as non-accepted bearers. The MME releases the non-accepted and non-established bearers by triggering the bearer release procedure as specified in clause 5.4.4.2. 

4.  MME acknowledges the connection resumption in S1-AP UE Context Resume Response message including the list of rejected EPS bearers.



In above, Step 3 occurs after the eNB sends back accept message for Resume request message sent by the UE. RAN3 specifies step 3 and step 4 in detail [2]. 
According to RAN3 agreements, S1-AP message sent in step 3 can be rejected by MME (see the below [2])
	8.3.x2.3
Unsuccessful Operation
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Figure 8.3.x2.3-1: UE Context Resume procedure. Unsuccessful operation.

If the MME is not able to resume a single E-RAB it releases the UE-associated logical S1-connection by sending the UE CONTEXT RESUME FAILURE message to the eNB. Upon reception of the UE CONTEXT RESUME FAILURE message the eNB shall release the RRC connection as specified in TS 36.331 [16] and release all related signalling and user data transport resources.


Observation 1: even if eNB accepts (RRC) Resume request message sent by the UE, MME can reject (S1-AP) Resume request message sent by the eNB. 
CT1 agreements for UP CIoT optimization is as follows [3]. 

	5.3.1.3
Suspend and resume of the NAS signalling connection

Suspend of the NAS signalling connection can be initiated by the network in EMM-CONNECTED mode when User plane EPS optimization is used. Resume of the suspended NAS signalling connection is initiated by the UE.

In the UE, when User plane EPS optimization is used:

-
Upon indication from the lower layers that the RRC connection has been suspended, the UE shall enter EMM-IDLE mode with suspend indication, but shall not consider the NAS signalling connection released;

-
Upon trigger of a procedure using an initial NAS message when in EMM-IDLE mode with suspend indication, the UE shall request the lower layer to resume the RRC connection. In this request to the lower layer the NAS shall provide to the lower layer the RRC establishment cause and the call type according to annex D of this document;

-
Upon indication from the lower layers that the RRC connection has been resumed when in EMM-IDLE mode with suspend indication, the UE shall enter EMM-CONNECTED mode. If a SERVICE REQUEST message is pending, the message shall not be sent. If an initial NAS message different from SERVICE REQUEST message is pending, the message shall be sent; and

NOTE:
If a NAS message is discarded and not sent to the network, the uplink NAS COUNT value corresponding to that message is reused for the next uplink NAS message to be sent.

-
Upon indication from the lower layers that the RRC connection resume has failed when in EMM-IDLE mode with suspend indication, the UE shall enter EMM-IDLE mode without suspend indication and send any pending initial NAS message or restart the ongoing NAS procedure.


The highlighted part above shows the case of ‘Resume success’ when the lower layers indication the RRC connection has been resumed. Then, the UE shall enter EMM-CONNECTED mode. There are two cases in ‘Resume success’ as follows 
A. SERVICE REQUEST message is pending

B. The initial NAS message different from SERVICE REQUEST message is pending 

For case B, the initial NAS message shall be sent and the initial NAS message can be EXTENDED SERVICE REQEUST, TAU REQUEST, DETACH REQUEST, DATA SERVICE REQUEST message. 
For case B, we would like to ask some questions for clarification. 
Question 1: for case B, can the MME reject the initial message when receiving it?

Observation 1 shows S1AP reject by MME even after ‘Resume success’ via RRC interface. Additionally, if TAU procedure is considered, MME sending TAU reject message to the UE is natural behaviour. 
If Question 1 is yes, NAS layer can receives double indication for sent initial NAS message, one is a successful indication from lower layers (Resume accept by eNB) and another one is a failed indication from NAS layer (NAS reject by MME) while just one indication exists in legacy NAS behaviors. 

Question 2: for case B, what is timer T3417/T3417ext behavior? 

· When the NAS layer starts T3417/T3417ext? 
A. Upon trigger of a procedure using an initial NAS message?

B. After sending the initial NAS messages?
· When the NAS layer stops T3417/T3417ext? 
A. Upon receiving indication of resume successful indication?

B. Upon receiving the reject message from the MME?
Question 3: for case B, when can the UE perform subsequent EMM/ESM procedure? 

· just after sending the initial NAS message? even before receiving reject message for the initial NAS message?
In the case of TAU procedure, UE-NAS cannot perform subsequent procedure until receiving response from MME (i.e. TAU accept or reject message). How about others (e.g. EXTENDED SERVICE REQUEST, DATA SERVICE REQUEST) ?
Question 4: for case A, can MME reject the SERVICE REQUEST message (i.e. send reject message) even if not receiving it. 

The MME can perceive the case of SERVICE REQUEST message when the MME receives S1AP UE Resume Request message. 
If CT1 consider these questions are reasonable, CT1 can discuss how to solve the questions to make complete the solution for UP CIoT optimization. 
Proposal : If CT1 think these questions needs to be solved, then, CT1 discuss them further
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