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1   Introduction
This contribution tries to summarize all the open questions which are common to NB-IoT CP and UP solutions, and these questions include:
· How the MME and the eNB exchange the NB-IoT capabilities?
· How does the eNB know to page the UE in NB-IoT RAT?
· RAN3 impacts on the potential new RRC cause mo-Exception-Data?

· Provide RAT Type of the UE from eNB to MME?

All the questions have been discussed t in the last meeting. And in the contribution, we further discuss these questions one by one, and give our preference based on the discussion. And we also provide a CR to TS 36.413 in [1], which can be used as the baseline CR for common impacts of NB-IoT solutions.
2   Discussion
2.1   How the MME and the eNB exchange the NB-IoT capabilities?

Different MMEs may have different NB-IoT capabilities, i.e., one MME may or may not support NB-IoT solutions, and if it supports NB-IoT optimization it may only support CP solution or it may support both CP solution and UP solution. And it is better for the eNB to be acknowledged the NB-IoT capabilities of the connecting MMEs in order to select an appropriate MME for the UE in the NNSF procedure.
On the other hand, it is better for one MME which supports UP solution to get to know whether one of the connecting eNB also supports UP solution, in order to assure that there will be no problem if the MME decides to use UP solution for one UE which connects via the eNB.
In a word, it seems that it is better for the MME and the eNB to some extend exchange their NB-IoT capabilities between each other. The left problem is how? In [2] it was proposed to use OAM for this. However in [3] S1 signaling based solution was proposed. 
In our opinion, the NB-IoT capabilities of MME and eNB as discussed above are quite static and they almost do not change once settled. Therefore, we fail to see much benefit to change S1 signaling for this and one solution based on OAM should already fairly enough.
Proposal 1: No S1 change is introduced for the NB-IoT capability exchanging between MME and eNB.
2.2   How does the eNB know to page the UE in NB-IoT RAT?
In [4] a good question about NB-IoT paging was discussed, and though the question was discussed in the context of UP solution, it was clarified that it is a common question for both UP solution and CP solution. To summarize the question, when receiving a paging from the MME the eNB needs to know the paging is for a NB-IoT UE, in order to further paging the UE in the NB-IoT specific paging scheming in the air interface, e.g., using the paging channel specific to NB-IoT to page the UE. 
In [4] a new IE NB-IOT Paging indicator was proposed to be introduced into the S1AP PAGING message. RAN3 thinks it is pending to RAN2, because it is not known if the RAT Type will also be included in the UE Radio Capability for Paging IE in the PAGING message. 

On the other hand, during the discussion, some companies thought that the issue could also be avoided in case different TA assignment is used for NB-IoT RAT, and some companies thought that this requires too strict TA network planning which is not preferred.
In CR [1], the RAT Type is included in the PAGING message, and marked as FFS, if RAN2 introduces related information in the UE Radio Capability for Paging IE, the S1AP IE in the CR will be removed.
Proposal 2: Add Paging RAT-Type in S1 PAING message, marked as FFS, pending on RAN2 progress.
2.3   RAN3 impacts on the potential new RRC cause mo-Exception-Data?

In [5] RAN2 has decided to introduce a new RRC establishment cause value mo-ExceptionData, though this needs double confirmed by CT1, it may be already the time for RAN3 to start the discussion the RAN3 impacts introduced by the new RRC cause value.
An obvious RAN3 change is to sync the new cause value into the RRC Establishment Cause IE in S1 spec, as shown in the spec the definition of the IE should be the same to its counterpart in the RRC spec. The RRC Establishment Cause is mandatorily carried by the S1 INITIAL UE MESSAGE, which is defined as below:

---------------------TS36.413

9.2.1.3a
RRC Establishment Cause

The purpose of the RRC Establishment Cause IE is to indicate to the MME the reason for RRC Connection Establishment. The encoding is the same as that of the Establishment Cause IE defined in TS 36.331 [16].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RRC Establishment Cause
	M
	
	ENUMERATED(emergency,

highPriorityAccess,

mt-Access,

mo-Signalling,

mo-Data, …,delayTolerantAccess,
mo-ExceptionData )
	


Proposal 3: In case the mo-ExceptionData is introduced in RAN2, RAN3 needs to add mo-ExceptionData into the S1AP IE RRC Establishment Cause IE.

In the legacy Overload Start procedure, the eNB will reject or accept the RRC connection setup request with specific RRC establishment cause indicated by the MME. After introducing the new cause value, as the exceptional report has higher priority than data, the existing overload actions needs to be updated. For example: 
-
“only permit RRC connection establishments for emergency sessions and mobile terminated services” (i.e., only permit traffic corresponding to RRC cause “emergency”, and “mt-Access” and “mo-ExceptionData” in TS 36.331 [16]), or

-
“only permit RRC connection establishments for high priority sessions and mobile terminated services” (i.e., only permit traffic corresponding to RRC cause “highPriorityAccess” , and “mt-Access” and “mo-ExceptionData”in TS 36.331 [16]), or

Proposal 4: In case the mo-ExceptionData is introduced in RAN2, RAN3 needs to update the existing overload actions.

And there was another proposal last meeting in [7], i.e. to introduce a new overload action for mo-ExceptionData, it was questioned if the new ACB and the associated cause value imply a new overload action. Hence there is no need to introduce the new overload action, unless there is further input from other groups.

2.4   Provide RAT Type of the UE from eNB to MME?

In [6] SA2 agreed to add RAT type (WB-E-UTRAN or NB-IoT) of the current cell in every S1 UPLINK NAS TRANSPORT message. And the same CR shows that the RAT type is further forwarded from MME to SGW then to PGW and finally the RAT type is used by PGW to differentiate different RATs. 
Proposal 5: RAN3 needs to add RAT Type in S1 UPLINK NAS TRANSPORT message.

In [2] it was proposed to also add the RAT type into the INITIAL UE MESSAGE message, from our understanding, it is straight forward to also include the RAT type in the INITIAL UE MESSAGE message.

Proposal 6: RAN3 needs to add RAT Type in INITIAL UE MESSAGE message.
3   Conclusion
In the contribution we make a summary on all the open questions common to UP solutions and CP solutions, and we propose to conclude these questions as below:

Proposal 1: No S1 change is introduced for the NB-IoT capability exchanging between MME and eNB.

Proposal 2: Add Paging RAT-Type in S1 PAING message, marked as FFS, pending on RAN2 progress.
Proposal 3: In case the mo-ExceptionData is introduced in RAN2, RAN3 needs to add mo-ExceptionData into the S1AP IE RRC Establishment Cause IE.

Proposal 4: In case the mo-ExceptionData is introduced in RAN2, RAN3 needs to update the existing overload actions.

Proposal 5: RAN3 needs to add RAT Type in S1 UPLINK NAS TRANSPORT message.

Proposal 6: RAN3 needs to add RAT Type in INITIAL UE MESSAGE message.
And the correspond CR [1] to TS 36.413 to include all the changes of these common questions. It is propose to use the CR as the baseline during the discussion, and agree the CR during the meeting to close the work item.
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