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1. Introduction
The following issues of CIoT/NB-IoT need to be discussed further:
1) The priority of RRC establishment causes for NB-IoT.
2) Whether require a new indication in SIB to indicate the MME supports CIoT optimization “attach without PDN connectivity” or not?

3) Whether UE resumes the RRC connection for mo-signalling?

4) If the UE signals which solution is used CP/UP at connection setup/Resume? If the UE signals CP/UP capability at connection setup/Resume (+possibly a preference)?
In this contribution, we discuss the open issues above and give our proposals.

2. Discussion
2.1. The priority of RRC establishment cause for NB-IoT.

In [1], SA2 asks two questions of NB-IoT establishment cause:
Q1: SA2 would like to ask whether the UE setting of “mo-ExceptionData” is foreseen to be dependent on NAS configuration?

Q2: SA2 would like to ask whether the statement from RAN2 that “...delayTolerantAccess” [RRC establishment cause] will not be used for NB-IoT” should be interpreted as 

a) the NB-IoT UE shall not be configured with “low access priority” in NAS configuration OR

b) that even if an NB-IoT UE is configured with “low access priority” it shall use “mo-Data” instead of “delayTolerantAccess” ?

In RAN2’s view, establishment cause in RRC message is created by mapping the NAS information. Hence, the answer to question 1 is yes.
RAN2 agreed on the following at the last RAN2 meeting.

	Agreements:

· We will not use the existing “emergency” or “delaytolerantaccess” cause value for NB-IOT. 
· For NB-IOT we stick to current agreement. For NB-IOT we use: mt-Access, mo-Signalling, mo-Data, mo-ExceptionData
· In our ASN.1 we make sure that the RRS establishment cause is extendible. 



In terms of priority, the cause “mo-ExceptionData” should be treated with high priority. Other three causes, “mo-Data”, “mo-Signaling” and “mt-Access”, are used to the normal NB-IoT data service. The causes “mo-Data”, “mo-Signaling” and “mt-Access” for NB-IoT can be treated with low priority.
From RAN2 point of view, RAN2 has not seen the need for differentiating NB-IoT services into mo-Data and low priority access. “mo-Data” considers as the low priority as described above. If SA2/CT1 sees the need for configuring “low access priority” at NAS level and NB-IoT UE is configured with “low access priority” in NAS configuration, this should be mapped to “mo-Data” establishment cause as there is no establishment cause such as “delaytolerantaccess” for NB-IoT as per RAN2 agreements. Answer to question 2 can either be a) and/or b). which interpretation to use it upto SA2. 
Proposal 1: For NB-IoT establishment cause, “mo-ExceptionData” can be treated with high priority, the other causes with low priority. And RAN2 reply a LS to ask SA2 to take this information into account.
2.2. Whether require a new indication in SIB to indicate the MME supports CIoT optimization “attach without PDN connectivity” or not?
In LS [2], CT1 asks RAN2 introducing an indication to indicate whether MME supports CIoT optimization “attach without PDN connectivity” in SIB. SA2 has replied a LS [3] to suggest not introducing new IE for the reasons below:

· Indication “attach without PDN connectivity” via SIB could lead to backwards incompatibility issue.
· The NAS protocol already provide means for conveying UE capabilities related to EPS to the network in the UE network capability IE.

· Even the UE which wants to connect to a MME which supports “attach without PDN connectivity” and the UE connects to a legacy MME, it does not result in rejection of the request but acceptance.

Besides the reasons given by SA2, from RAN point of view, there are other issues to be considered for providing CN specific information in SIB. 
· eNB connects to MMEs be in a MME pool. It may not be possible to guarantee that all MMEs in a pool would support “attach without PDN connectivity”.  In such a deployment scenario where not all the MMEs capable of support of “attach without PDN connectivity”, how does the eNB figure out whether to broadcast the information for support of “attach without PDN connectivity”. Shall the eNB provide the indication over SIB at least one MME which the eNB connected to support “attach without PDN connectivity”? Otherwise, the eNB  needs to indicate whether the support of this optimization per  each MME. However, there is no any MME specific information provided currently over Uu interface
Proposal 2: Reply LS to CT1 to explain that there isn’t MME-specific IE in Uu interface, and it is difficult to introduce MME-specific IE in SIB.
2.3. Whether UE resumes the RRC connection for mo-signalling
In RAN3#91 meeting, the issue that UE resumes the suspended connection or initiates a new RRC connection when the UE only performs NAS related signaling (periodic TAU) is discussed. This issue also needs to be discussed in RAN2. The two possibilities ( initiation of new connection and initiation of resume procedure) are analyzed below. 

Resume ID is not visible to the MME. At least there is no agreement that the resume ID is signaled to MME. Therefore, MME still uses legacy S-TMSI to identify UE context. If MME receives a new connection setup request from a suspended UE, it may update the configuration to release DRBs upon  the new connection request. These results in eNB releasing the RRC connection and UE must to perform the whole RRC connection setup procedure for the subsequent transaction. Hence, initiating a new RRC connection for the pure mo-signalling may interrupt the suspend-resume state and results in more signaling overhead which is opposite to the objectives of introduction of NB-IoT suspend state. 
If UE resumes the suspended connection for mo-signalling, suspended DRB is resumed but without data. However, eNB schedules radio resource based on the data volume indication or BSR. therefore, resumption of DRB without data does not result in waste of radio resources.
Additionally, consideration the following description in 23.401.
	At any subsequent transaction trigger from the NAS layer when UE is in ECM-IDLE, the UE shall attempt the Connection Resume procedure,


The above statement suggests that the suspended UE shall perform resume procedure without consideration on establishment cause. 

Proposal 3: The suspended UE shall perform resume procedure for the transaction triggered with mo-signalling.
2.4. If the UE signals which solution is used CP/UP at connection setup/Resume? If the UE signals CP/UP capability at connection setup/Resume (+possibly a preference)?
It has been agreed in SA2 [4] that several types of MME are envisaged:
-     an MME that supports either User Plane or Control Plane CIoT EPS Optimisation;
-     an MME that supports both User Plane and Control Plane CIoT EPS Optimisations
-     an MME that does not support any CIoT EPS Optimisations
The eNB needs to select the appropriate MME for the UE requested conenction. the UE capability is provided to the MME over NAS signalling. In case if the MME doesn’t support the UE requested CIoT EPS optimisation, a NAS procedure should be able to inform the UE that the requested connection can not be supported. The NAS level negotiation for CIoT EPS optimisation would result in more signalling. On the other hand, the eNB can select the appropriate MME if the eNB is aware of UE preference for CIoT EPS optimisation.  Since MME selection happens after eNB receives msg5, the information regards to CIoT EPS optimisation preference should be included in msg3 or msg5. Considering message size limitation of msg3,  it is suggested that the UE preference and capability for supporting CP and/or UP solution is included in msg5. 
Proposal 4:The UE preference and capability for supporting CP and/or UP solution are included in msg5.
3. Conclusion
Based on the analysis, it is proposed that:
Proposal 1: For NB-IoT establishment cause, “mo-ExceptionData” can be treated with high priority, the other causes with low priority. And RAN2 reply a LS to ask SA2 to take this information into account.

Proposal 2: Reply LS to CT1 to explain that there isn’t MME-specific IE in Uu interface, and it is difficult to introduce MME-specific IE in SIB.
Proposal 3: The suspended UE shall perform resume procedure for the transaction triggered with mo-signalling.

Proposal 4: The preference and capability for supporting CP and/or UP solution are included in msg5.
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