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1
Introduction

3GPP SA2’s SID on “Study on architecture enhancements of cellular systems for ultra low complexity and low throughput Internet of Things” (FS_AE_CIoT) is not currently scheduled to deliver normative changes in 3GPP Release 13. Hence it is useful to plan how to migrate from the Core Network used at CIoT launch to the future, optimised network.
This document introduces the migration concept that has been discussed offline in earlier GERAN meetings, and which was summarised in the recent presentation to RAN plenary in RP-150869.
2
Proposal
It is proposed that the following revision marked updates are made to v1.3.1 of TR 45.820.

************* start of first change *******

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
/……. Existing references not shown …/
 [21]
3GPP TS 25.942: “Radio Frequency (RF) system scenarios”.
[22]
3GPP TS 36.942: “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Frequency (RF) system scenarios”.

[vw]
3GPP TS 23.236: “Intra-domain connection of Radio Access Network (RAN) nodes to multiple Core Network (CN) nodes”
************* start of second change *******

8.1.7 
Initial rollout of CIoT with existing Core Network for small number of devices

Section 8.1.6 indicates that, for a mature CIoT network, there could be good reasons to use a separate Core Network for CIoT devices to that used for LTE (and 3G and possibly 2G) devices.

Despite this operators might be interested in launching a CIoT network by reusing the installed base of the operators’ Packet Core Network. There may also be other, e.g. O&M related, reasons why an operator wishes to reuse existing vendors’ equipment. 

The results of the web searches conducted in May 2015 show that many core network vendors are currently marketing hardware platforms that could support a combined MME and SGSN.

Noting that “Gb over IP” was a 3GPP Release 4 feature, it would appear that adding Gb interface capability to most “MMEs” appears to be a software (licencing) issue, not a hardware rollout/maintenance issue.

8.1.8 
Migration from CIoT “launch” Core Network to future “lightweight core network”
3GPP SA2’s Study Item on “Study on architecture enhancements of cellular systems for ultra low complexity and low throughput Internet of Things” (FS_AE_CIoT) is not currently scheduled to deliver normative changes in 3GPP Release 13. Hence it is useful to plan how to migrate from the Core Network used at CIoT launch to the future, “CIoT optimised” Core Network.
One straightforward mechanism is to build on the “Gb-flex”/”S1-flex” concepts already supported in 3GPP (e.g. see TS 23.236 [vw]) as follows: 
· System Information indicates whether the CIoT cell is connected to the “CIoT optimised” Core Network. 
· When starting the Mobility Management Attach procedure, the UE decides whether it wants to use the “R13” CN or the “CIoT optimised” CN. This decision is simple in the case that the UE only supports software for one of the CNs.
· The choice of CN is sent to the RAN in signalling that occurs prior to the first signalling for that UE being sent from the RAN to the Core Network. 
· Prior to standardisation for the “CIoT optimised” CN, codepoint(s) should be reserved so that its selection can be signalled from the UE to the RAN. An example coding is shown below for the case that the Random Access message is used to carry this information:
	Random Access
	
	
	
	

	Establishment cause
	
	Meaning
	
	

	
	000
	
	Data transfer/service request
	

	
	001
	
	response to paging
	
	

	
	010
	
	signalling to Core Network not optimised for CIoT

	
	011
	
	Reserved (for signalling to [R14] “CIoT optimised” Core Network)


· The RAN routes Signalling messages to the appropriate Core Network. 
· TMSI ranges for CIoT are divided (by O&M) between the “CIoT optimised” CN nodes and the other CN nodes.
· The CN node allocates a TMSI from the correct range to the device. The device uses this TMSI for subsequentdata transfer and signalling activity.
· When subsequently accessing the RAN, the RAN selects the CN node based on the core network routeing information contained in the P-TMSI/S-TMSI.
This approach does require the Network Routeing Information (c.f. “CN-routeing”) bits within the R13 and R14 temporary IDs to be allocated to the same bit positions, or, RRC provides some rules to provide the base station with release-independent CN node routeing information. The Radio interface signalling may also need to accommodate TMSIs of different size (e.g. the GPRS P-TMSI is 4 octets while the E-UTRAN S-TMSI is 5 octets.)
It is anticipated that the device would only support one software stack (either R13 or R14). It is anticipated that networks would support both R13 and R14 devices while there were significant numbers of R13 devices. 
*********** end of changes **********************
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