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1. Introduction
CT4 has decided to use Diameter protocol for T6a/b interface to support the procedures introduced by MONTE work item. However, with introduction of the CIoT Optimisation for support of Non-IP data delivery via SCEF to MME, some new procedures e.g. T6a Connection Establishment/Release, Mobile Terminated/Originated NIDD procedure are specified, which gives a rather different requirement on what the protocol needs to support. 

This paper first reviews the requirements on the T6a/b interface introduced by MONTE work item, and then analyses the new requirements introduced by CIoT for the support of Non-IP delivery via SCEF-MME path. After that the author of this paper will analyse which protocol is more suitable to support those new procedures from CIoT Optimisations.
2. Stage 2 Requirements
2.1 MONTE Requirements

As specified in 3GPP TS 23.682 [1], the MONTE feature has introduced the following events: (the author has excluded those events without affecting T6a/T6b)
	No
	MONTE Event
	How it works?
	Impacted Interfaces
	Impacted T6a/b Direction

	1
	UE Loss of Connectivity
	- SCEF configures the "UE Loss of Connectivity" event at the HSS

- HSS configures the same at the MME/SGSN through the Insert Subscription Data procedure along with the SCEF ID and SCEF Reference ID

- MME/SGSN reports the "UE Loss of Connectivity" event directly to the SCEF whenever the UE's Mobile Reachability Timer expires at the MME/SGSN 
	S6t, S6a, S6d, T6a/b
	MME/SGSN to SCEF

	2
	UE Reachability
	- SCEF configures the "UE Reachability" event at the HSS

- HSS configures the same at the MME/SGSN through the Insert Subscription Data procedure along with the SCEF ID and SCEF Reference ID

- MME/SGSN reports the UE reachability event directly to the SCEF whenever the UE establishes signaling contact with the MME/SGSN (through TAU/RAU/Service Request procedures)
	S6t, S6a, S6d, T6a/b
	MME/SGSN to SCEF

	3
	Location Reporting
	- SCEF configures the "Location Reporting" event and the granularity level of the location reporting at the HSS

- HSS configures the same at the MME/SGSN through the Insert Subscription Data procedure along with the SCEF ID and SCEF Reference ID

- MME/SGSN reports the location change to the SCEF when the requested granularity of location changes

- Alternatively SCEF can also ask the PCRF (through the Rx interface) to report the location changes by PCRF provisioning the location reporting procedure through the Gx/S5-S8/S11-S4 interfaces
	S6t, S6a, S6d, T6a/b, Rx
	MME/SGSN to SCEF

	4
	Communication Failure
	- SCEF configures the "Communication Failure" event at the HSS

- HSS configures the same at the MME/SGSN through the Insert Subscription Data procedure along with the SCEF ID and SCEF Reference ID

- Whenever the MME/SGSN detects a bearer creation failure / update failure / bearer deletion due to RAN/NAS conditions the event is reported to the SCEF

- Alternatively, SCEF can also ask the PCRF to report the RAN/NAS failure case through the Rx instead of configuring the event through HSS and getting reported through T6a/b
	S6t, S6a, S6d, T6a/b, Rx
	MME/SGSN to SCEF

	5
	Availability after DDN Failure (from HLcom feature)
	- SCEF configures the "Availability after DDN failure" event at the HSS for a UE

- HSS configures the same at the MME/SGSN through the Insert Subscription Data procedure along with the SCEF ID and SCEF Reference ID

- Whenever MME/SGSN rejects a DDN message from SGW due to UE not available for paging, the MME/SGSN will locally set a flag that SCEF needs to be reported as soon as UE contacts the network

- MME/SGSN reports the UE reachability event directly to the SCEF whenever the UE establishes signaling contact with the MME/SGSN (through TAU/RAU/Service Request procedures)
	S6t, S6a, S6d, T6a/b
	MME/SGSN to SCEF

	6
	Number of UEs in a given location
	- SCEF asks all the MME/SGSN in a pool to provide the number of UEs in a given location

- Each MME/SGSN returns a count of the number of UEs under the requested location
	T6a/b
	SCEF to MME/SGSN and

MME/SGSN to SCEF


Conclusion 1: The communication between MME/SGSN and SCEF required by MONTE feature is ONLY for the control plane, i.e. the communication is for, either that the MME/SGSN reports to the SCEF when certain MONTE event associated with a UE is met (for 1-5 in above table), or that MME/SGSN reports the number of UEs in a given location upon the SCEF query, which is not related to a specific UE. 
There is NOTHING related to handling of payload to/from the UE, not even triggering any signalling towards UEs upon the communication between the MME/SGSN and SCEF. 
2.2 CIoT Optimisation on non-IP data delivery via the SCEF for cellular IoT

As specified in the agreed SA2 CR0160 for TS 23.682 [2], the following procedures are introduced.
1.) T6a Connection Establishment Procedure:
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2.) T6a Connection Release procedure:
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3.) Mobile Terminated NIDD procedure
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4.) Mobile Originated NIDD procedure
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The Mobile Terminated/Originated NIDD procedures (3 and 4), are used to deliver user payload – 'non-IP data' to a given user for a APN, and those procedures can happen only when T6a connection is established.
Conclusion 2: CIoT Optimisation to support non-IP data delivery via SCEF-MME path introduces a new requirement to the protocol for T6a interface, where the user plane data for the UE is required to be transferred over the interface. However using control plane message to transfer user plane data is not right approach.
3. Protocol analysis

1.) The Diameter is ultimately used for the control plane communication, but it is not intended at all to transport user plane data.
2.) With introduction of transferring user plane data for Non-IP data, 3GPP should consider to use a protocol designed for such user plane establishment. Considering the nature of mobile network and to ensure the continuation of payload transferring, the protocol shall support so called network based mobility, where a tunnel is established up to the Packet Data Gateway and the other end can be switched upon UE's mobility, e.g. intra/inter MME/SGW change. 

3.) The following table is, copied from one of SA2 paper which is served as a discussion paper to determine whether the user plane should be terminated in the MME or should the SGW transfer the user plane data over a GTP-C (control plane) message.  We can see, in general, using control plane protocol to transfer user plane data has quite a lot of drawbacks, e.g. leads signalling overload. This is also valid point when the diameter is used to transfer user plane data. '

4.) Delivery of Non-IP data via SCEF is considered as part of CIoT Optimisation on the control plane, where the MME in such optimisation has been added with the support of user plane, therefore it is NOT reasonable to require MME control plane function to receive user data. 
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Comments

Pros no new GTP-U interface at MME - SGW virtually unaffected (data forwarding, charging,
LI remain the same as for regular data traffic)
- Similar to existing S4-U used between an S4-SGSN
and SGW
- GTP-C overload control on S11 does not affect Data
delivery to users in connected mode
Cons SGW: added complexity and CPU (changes the data - new GTP-U interface at MME

path architecture in the SGW and loads the controller
resources with data handling)

increases GTP-C signalling over S11 (especially with
optimisations also applied to non NB-loT)

increases traffic between GW CP /UP (split archi)
May cause fragmentation of GTP-C packets (e.g. MBR
with data + change of certain IEs e.g. ULI)

buffering in SGW is not supported (no solution
proposed so far)

MME GTP-C overload control results in data not being
sent to MME while the UE may be in connected state
may cause GTP-C load/overload affecting other GTP-C
procedures

need to support new GTP-C messages and/or |Es

Upon change of ULI, UCI, TZ, Serving Network or RAT
concurrent to UL data transfer, MME sends 2 msgs
(MBR and UL Data), where GTP-C can piggyback the
UL Data in the MBR.

Same # of S11
interactions
between GTP-C
and GTP-U
when buffering
is done in MME.

(no GTP-C
solution has
been proposed
with buffering
in SGW)





5.) Even from future proof perspective, according to SA2 Rel-14 FS_CUPS work item, it is required to further enable flexible (i.e. distributed or centralized) network deployment and operation, so that control plane and user plane should be separated, this is at least should be achieved within the Core Network. Therefore a protocol with support to setup user plane path would be appreciated.
6.) the most important, SA2 has agreed to establish a PDN connection towards the SCEF [2]. Such PDN connection over T6a/T6b interface doesn't have much difference in comparison with the one setup over the GTP interface, e.g. S5. 
Hence, 3GPP should consider using GTPv2 to set up such a PDN connection since the GTP protocol is anyway a well-defined protocol to establish the PDN connection and is designed to for such network based mobility to achieve seamless data transferring.  
4. Proposal
It is proposed to use GTPv2 in addition to the existing MONTE Diameter T6a application, for T6a/T6b reference point to support CIoT Optimisation for non-IP data delivery, i.e. use GTPv2 protocol to support the new procedures as excerpted in chapter 2.2, and possible for inter MMEs mobility procedure. 
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