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Abstract of the contribution: This contribution discusses necessary indication for CIoT UE, and proposes to have working assumption to help work progress in normative phase. Also it could guide stage 3 implementation and other working groups.
1. Introduction
SA2 has agreed on CIoT normative SDT solution as solution 2 is mandatory solution and solution 18 is optional solution. Solutions have variant of existing procedure on RRC, S1, or NAS. Also CIoT UE needs to indicate which solution/data type is to be used for CIoT service. Therefore it needs to analyse necessary indication for CIoT UE to indicate one of capabilities of supported functionality. The working assumptions can help work progress in normative phase. 
2. Discussion
1) for Attach procedure

It is obvious attach type and data types should be included in the attach request message from the CIoT UE to C-SGN, such as Attach type: CIoT attach and Data types (IP, non-IP, SMS). 
Question 1-1: It needs to be decided whether UE capability of data types needs to be negotiated or not. 
If needed, UE should indicate its UE capability of data types (e.g., IP, non-IP, SMS, IP and non-IP, IP and SMS, non-IP and SMS) when attach procedure, and C-SGN can response as attach accept which data types can be supported. If not needed, C-SGN should support all data types or reject with cause, or redirect the CIoT UE to proper C-SGN to support the data types to be used by CIoT UE. 
Working Assumption 1-1: UE capability of data types does not need to be negotiated when the CIoT UE performs attach procedure. C-SGN can support all data types or can redirect the CIoT UE to proper C-SGN, or reject with cause for not supported data types.
Question 1-2: If the CIoT UE wants to change data types, which NAS procedure can be used?

Working assumption 1-2: CIoT UE performs detach and attach to change data type for small data transmission.

2) for NAS Node Selection Function

Solution 2 specifies CIoT RAN select C-SGN based on UE indication. (Please refer to 3GPP TR23.720 subclause 6.2.1.2) It means CIoT UE shall indication this RRC message is for CIoT. Which indication and which RRC message should include this indication should be decided by RAN WG. It does not impact to SA2 since it does not require changing architectural principle for NNSF. 

Working assumption 2: Which indication is required to select C-SGN by CIoT RAN depends on RAN WG decision.

3) Expectation of Acknowledge/Response for solution 2
According to subclause 6.2.1.3, CIoT UE indicates whether ACK/Response is expected or not in RRC message and CIoT RAN indicate it in the initial UE message. This indication is not specified in the solution 18.
Working assumption 3: For solution 2, CIoT UE can indicate whether ACK/Response is expected or not in the RRC message. RAN WG needs to take this assumption into account their work.

4) Indication for all user plane data is transmitted for solution 18
According to 6.18.1.4 step 11, UE can include user plane data and indication that all user plane data is transmitted in message 3 of Random Access procedure. There is no NAS impact.

Working assumption 4: For solution 18, the CIoT UE can indicate that all user plane data is transmitted in message 3 of random access procedure, which needs to take into account by RAN WG

5) Indication for header compression

Header compression is not mandatory functionality to the UE. CIoT UE and C-SGN should negotiate capability of header compression. The negotiation can happen when attach procedure. Furthermore, the CIoT UE or C-SGN can turn on-off the header compression functionality so that we need to decide which NAS procedure can be used. It would be handled in other paper for key issue of header compression enhancement. Anyway we need new NAS parameter to indicate header compression functionality.
Working assumption 5: New NAS parameter is required to indicate header compression functionality

Required NAS procedure and NAS parameter will be discussed further.
In addition it is FFS the solution for header compression enhancement for CIoT is applicable to solution 18.
6) Indication for selected SDT solution

If CIoT UE supports both solution 2 and solution 18, it is required to indicate which SDT solution would be used by the CIoT UE. Also C-SGN or CIoT RAN may not support solution 18 since it is optional feature, so that the CIoT UE and CIoT RAN, and C-SGN should negotiate its capability for the solution selection. There would be two negotiation parts: Part 1) S1 setup between CIoT RAN and C-SGN and Part 2) between CIoT RAN and CIoT UE. If SA2 agree network entity for CIoT shall support all SDT solution, the negotiation of solution capability is not required.

Working assumption 6-1: Network entity for CIoT shall support all SDT solutions, the negotiation of SDT solution capability is not necessary.
The CIoT UE can choose SDT solution to be used; there are two alternatives to indication which solution is to be used.

Alternative 1) CIoT UE indicates in RRC message, and CIoT RAN indicates in S1AP message which solution is to be used by the UE. C-SGN performs appropriate procedure.
Alternative 2) CIoT UE indicates in NAS message which solution is to be used, and C-SGN performs appropriate procedure. If DRB is required, C-SGN initiates bearer setup to CIoT RAN.
Alternative 1 has no benefit even if CIoT RAN figures out which SDT solution requested by UE from the initial RRC message. 
Working assumption 6-2: When CIoT UE selects the solution for small data transmission, the CIoT UE indicates which solution the UE wants to use in NAS message. And C-SGN performs appropriate procedure using corresponding S1AP message.
	Issue list of necessary indication for CIoT UE
	Working Assumption
	Note

	1. Capability of Data type negotiation when attach
	1-1: UE capability of data types does not need to be negotiated when the CIoT UE performs attach procedure. C-SGN can support all data types or can redirect the CIoT UE to proper C-SGN, or reject with cause for not supported data types.
1-2: CIoT UE performs detach and attach to change data type for small data transmission.
	It is FFS whether C-SGN can support all data types or can redirect the CIoT UE to proper C-SGN, or reject with cause for not supported data types.

	2. for NNSF
	Which indication is required to select C-SGN by CIoT RAN depends on RAN WG decision.
	SA2 does not consider changing NNSF principle in a system architecture perspective.

	3. Indication for expectation of ACK/Res.

(only applicable to solution 2)
	For solution 2, CIoT UE can indicate whether ACK/Response is expected or not in the RRC message. RAN WG needs to take into account their work.
	

	4. Indication for all user plane data is transmitted

(only applicable to solution 18)
	For solution 18, the CIoT UE can indicate that all user plane data is transmitted in message 3 of random access procedure, which needs to be taken into account by RAN WG
	

	5. Indication for header compression
	New NAS parameter is required to support header compression functionality.
	Required NAS procedure/information will be discussed further.

	6. Indication for selected SDT solution
	6-1: Network entity for CIoT shall support all SDT solutions, the negotiation of SDT solution capability is not necessary.
6-2: When CIoT UE selects the solution for small data transmission, the CIoT UE indicates which solution the UE wants to use in NAS message. And C-SGN performs appropriate procedure using corresponding S1AP message.
	Which NAS message should be used is FSS(e.g., Attach, TAU)


Table x.x: Summary of working assumption for necessary indication of CIoT UE
Editor’s Note: It is proposed to update this table with regard to SA2 agreement. It would be helpful to have common understanding and complete normative work in time.[image: image1.png]



3GPP

SA WG2 TD


