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1 Introduction

SA2 informed CT1 in the LS S2-153695 on their agreements about the CIoT architecture for NB-IOT and the NB-IOT solutions to send IoT data.
SA2 has agreed, for normative work, to progress Solution 2 (i.e. Control Plane solution for Data over NAS) as a mandatory feature for the UE and the Network and Solution 18 (i.e. User Plane solution with keeping AS context in eNB) as an optional feature.
NB-IoT architecture


· R13 should also support a non-IP bearer/transport service 

· SMS needs to be supported in battery efficient manner on NB-IoT

· avoid establishment of DRBs when sending/receiving SMS

· e.g. move to 2 radio interface messages (rather than 4) per SMS.

· The specifications shall support that the NB-IoT control plane node CAN be physically separate from the legacy MME.

· this does NOT preclude implementations where they are co-located or in the same node.

· Attach without activating a Bearer Service is  permitted 

· e.g. EMM only attach without any ESM signalling (as possible in 2G and 3G)

· i.e. Attach without allocating any PDN/Serving GW

· i.e. different to Rel 8 LTE (where PDN/bearer activation is mandatory)
·  Bearer Service may be activated any time after Attach

This contribution discusses the CT impacts and other open issues considering SA2 agreements for NB-IOT.
2 CT Impacts of SA2 Agreements
2.1 CT Impact of Solution 2
Solution 2 in clause 6.2 in SA2 TR 23.720 (V1.1.0) is considered as the basis for the normative work for support of infrequent small data transmission (for IP data, non-IP data and SMS). Support of solution 2 is mandatory for both the UE and the network. For Solution 2, the following are the CT impacts:
1] Design new UE attach procedures to handle "small data" transaction 

-
Attach indicating type of data service (e.g. IP, non-IP and/or SMS) to be used.

-    Attach without activating bearer service ( e.g. for SMS). 

-    
Support attach procedures for "SMS only" i.e. attach only for sending and receiving SMS, without any PDN connection for IP (or non-IP) data

2] Design data handling procedures

-
Sending encrypted/integrity protected uplink small data packet to MME/C-SGN. 

-
Receiving encrypted/integrity protected downlink small data packet and transfer from MME/C-SGN to UE. 

- 
mechanisms to avoid stalling of signalling during a downlink data burst (e.g. using separate NASCOUNT streams for signalling and data)

-
specification of RoHC usage

-
modification of Service Request procedure to avoid SMS triggering bearer establishment

3] Introduce a new node C-SGN to support the necessary functionality required for CIoT use cases including:

-
the necessary only part of MM procedures 

-
efficient small data procedures

-
security procedures required only for efficient small data

-
termination of SGi interface for the non-roaming case

-
support for S8 interface for the roaming case

-
  support point to point tunnelling on SGi for non-IP small data

-    support sending and receiving of non-IP small data via SCEF

2.2 CT Impact of Solution 18 
Solution 18 in clause 6.18 in SA2 TR 23.720 (V1.1.0) which is a User plane based solution with AS information stored in RAN is considered as the basis for the normative work for support of infrequent small data transmission (for IP data and SMS). Support of solution 18 is optional for both the UE and the network. Solution 18 can adopt other solutions (e.g. solution 10, solution 15) to provide support for non-IP data. For Solution 18, the following are the CT impacts:
-
UE NAS-AS interaction for NAS to decide whether SR should be triggered or not (CT1)

-
New cause value on GTP (CT4)

3 Organization of work in CT1 Specifications
3.1 Specification work in CT1

We estimate that of the likely workload in CT WGs, the main bulk of work will be in CT1. So how the work should be organized in CT1? Should new specifications TS be created for CIoT or should existing NAS specifications be updated. SA2 may or may not decide to create new TS for stage-2 CioT work but there is a possibility that if existing stage-2 specifications are updated then the CIoT related changes are captured in a new clause. In the past CT1 decisions to create a new TS or not for stage3 work have largely been dependent on individual WGs and not necessarily coupled to SA2 decisions for corresponding stage-2 specifications. For example even for 23.402 CT1 has created separate TS to cover different functionalities.
Option 1: Updates to existing specifications
This option would require CRs to existing CT1 specifications namely TS 24.301, TS 24.008 and possibly other NAS specifications such as TS 23.122. The updates for CIoT would be added in existing clauses in these specifications.

This option would definitely clutter the existing specifications and make them hard to read and understand with the added possibility of unwanted errors creeping in unless the text is carefully perused by multiple sets of eyes. Further it seems that SA2 agreement on solution 2 will require optimisations to SMS protocol (e.g. removal of the CP layer). This can further complicate things if changes are made to existing specifications and affect its readability and maintenance.
Option 2: Updates to existing specifications with a new clause for CIoT impacts
This option would require CRs to existing CT1 specifications namely TS 24.301, TS 24.008 and possibly other NAS specifications such as TS 23.122. The updates for CIoT would be added in a new clause in these specifications.
This option separates the CIoT impacts and improves the specification organization and its readability and maintenance. If the specifications are not large, the addition of a new clause may not create such an undue burden on specifications as well.
Option 3: Create a new standalone TS and make references to existing specifications
This option would require a new Technical Specification be created for NAS impacts. The new TS can be a standalone TS but can make references to other CT specifications such as TS 24.008 and TS 24.301 as required. 
This option separates the CIoT impacts in a new standalone specification which results in better readability and maintenance of existing specifications. However the new specifications would need to be created in a short period of time (just two meetings).
3.2 Specification work in CT3
Whilst it is difficult to fully quantify the level of impacts to CT3, it is clear enough to estimate that there will not be levels of procedural and protocol changes that will impact CT1. Hence it is assumed that CRs to existing CT3 specifications – which are yet to be analyzed and discussed in CT3 – would be the way to proceed.
3.3 Specification work in CT4

For CT4 it is at least clear that:-
- there will be S8 interface impacts;

- new GTP cause value;

- SGi interface and termination impacts

- [tbd when SA2 progress further with work on TS]

However, these CT4 impacts are unlikely to amount to new or different procedures specifically for CIoT. Thus we are of the view that CT4 work can progress with CRs to existing CT4 specifications.
4 Conclusions and Way Forward
1] SA2 will agree on normative CRs for NB-IoT at SA2 #112 in Anaheim. CT WGs should try to incorporate as much input as possible in the CT wide WID for CT aspects of AE-CIoT, but it is expected that the WID will likely be updated after CT1 #95 in Anaheim and may then be up for approval directly at CT plenary in Dec at CT #70.

2] The WID objectives may be updated after normative CRs are agreed at SA2 #112

3] On the issue of organization of work in CT1 specifications, our preference is option 2 (updates to existing specifications with a new clause for CIoT) or option 3 (Create a new standalone TS and make references to existing specifications).
4] Since the target completion of this work-item is CT #71 (March 2016), this topic would need adequate agenda time at both CT1 #95-bis in Jan-2016 and CT1#96 in Feb-2016.
