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Abstract of the contribution: It is proposed that redirection at UE initiated initial access in dedicated core network is introduced into a new TS for DECOR.
1. Introduction

This P-CR introduces the UE initiated initial access in dedicated core network mechanism, part of the solution 1 from TR 23.707, into DECOR TS, based upon the proposal to S2-150081 (baseline input to TS). 
2. Discussion

In the redirection procedure, related to the Reroute NAS Request (stated in the TR 23.707), it is proposed to include CN index which indicates the dedicated core network. For a specific subscriber supporting a dedicated core network, the UE Usage Type for the subscriber has a relation to CN index and is retrieved either via configuration in MME/SGSN or DNS lookup. The RAN node has the knowledge of all MME(s)/SGSN(s) that belongs to a specific dedicated core network (given by a CN index) and may therefore load balance over the available MME(s)/SGSN(s). The RAN node needs to have the knowledge of all MME/SGSN nodes in the dedicated core network enabling a proper SGSN/MME selection with full RAN control. The MMEGI/NULL-NRI which has a similar function is replaced by the CN index as the drawback by using MMEGI/NULL-NRI is that it unnecessarily consumes part of the address pace for MMEGI and particularly for NRI. MMEGI/NULL-NRI is not necessary to use at signalling for re-route as this is between CN and RAN, and never reaches the UE.
Conclusion: It’s advantageous to use a dedicated indication CN Index to refer to a selected DCN instead of MMEGI/NULL-NRI since reusing MMEGI/NULL-NRI consume value space from existing use of NRI.

In the Reroute NAS Request, the parameter “Additional MME/SGSN registered node” indicating the previously last used MME/SGSN node when in the “same” access (GERAN/UTRAN or E-UTRAN) is introduced. If for example the UE was using UTRAN/GERAN access and was registered in an SGSN-A and has change to LTE access and then back again to UTRAN/GERAN access but now registers to SGSN-B, the “Additional registered node” is SGSN-A. The “Additional MME/SGSN registered node” is replacing the “GUMMEI” (proposed in TR) and is alternatively used to indicate the last registered MME (which also is the intension reason in the TR). However the TR text does not include an indication of any “Additional registered SGSN”. The proposal is to include that possibility based on the information provided in existing NAS signalling, i.e.  based on P-TMSI and old RAI. The “Additional MME/SGSN registered node” thus tries to reflect the functionality rather than the format. Also the parameter is enhanced with GERAN and UTRAN access and for that using the NAS parameters already defined for this retrieval.
Conclusion: Include use of the parameter “Additional MME/SGSN registered node”. It’s used to optimize node selection in a target DCN.

In the TR, the Reroute NAS Request includes GUTI, allocated by the first MME/SGSN (the node which trigger the reroute procedure), and which is used by the new MME/SGSN to find the first MME/SGSN. Addressing the issues discussed in S2-150078 makes the GUTI parameter superfluous. The impact is that the flow is changed to not make the UE registered by the first MME/SGSN and by that the first MME/SGSN has no reason to provide a temporary UE identifier (GUTI) which refers to the new MME/SGSN as there is no information to retrieve from the first MME/SGSN. 
Conclusion: As discussed in S2-150078 there is no need to include a GUTI parameter as part of the re-route signaling.

Furthermore in the Reroute NAS Request, it is proposed to also include a NAS response message to the received RAN node to use in case reroute of the NAS Request message is not possible and then avoid a situation where no UE response will be sent at all. This is also aligned with shared network specified functionality. 
Conclusion: A NAS response message is included to the RAN avoiding no UE response.

For the message sent from the RAN to the new MME/SGSN (which includes the NAS Request message to be forwarded), it is proposed to include CN index which gives the RAN selected dedicated core network and indicates that the reroute is completed (the new MME/SGSN shall not trigger another redirection to the RAN). With this information provided, the new MME/SGSN knows the requested dedicated core network and thus this reduces a (potential) communication request to HSS. The RAN node will with preference attempt to select the MME/SGSN given by Additional MME/SGSN registered node if it is part of the dedicated core network indicated by CN index (received from the first MME/SGSN). Otherwise, the RAN node selects an MME/SGSN within the dedicated core network given by the received CN index using load balancing. If no MME/SGSN is available in the dedicated core network, then the RAN selects an MME/SGSN in a common core network (CCN), as proposed in the TR and for this situation the RAN overrides the CN index received from MME/SGSN and provides a CN index indicating a CCN.
Conclusion: The RAN node processes re-route by performing a core node selection in a priority order.

3. Proposal

The following changes are proposed in TS 23.cde (on top of S2-150081): 

**** begin ****
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3.3
Abbreviations

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
BSC
Base Station Controller

CCN
Common Core Networks

DCN
Dedicated Core Network

DECOR
Dedicated Core Networks
DNS
Directory Name Server
eNB
E-UTRAN NodeB
NAS
Non Access Stratum

RAN
Radio Access Network

RNC
Radio Network Controller

UE
        User Equipment

* * * Next Change * * * 
4.3
Identification of association with Dedicated CN Nodes
A Dedicated Core Network (DCN) comprises of one or more MMEs/SGSNs and is used to provide specific characteristics and/or to isolate specific UEs e.g. M2M subscribers, subscribers belonging to a specific enterprise or a separate administrative domain etc. A Common Core Network (CCN) comprises of one or more MMEs/SGSN and may be assigned to a UE if a requested DCN is not available. A DCN/CCN may also comprise of one or more SGW/PGW/GGSN and if a PGW or a GGSN is included also PCRF may be included.
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Figure X: Dedicated Core Network and Common Core Network example

.
A CCN and each DCN is identified by a CN index. The CN index gives which DCN or CCN the UE is allowed to be assigned to. Based on the ‘UE usage type’ for the UE, MME/SGSN retrieves the CN index either via local configuration or query to the DNS.

The eNB/RNC/BSC has the knowledge of the MME/SGSN nodes given by a CN Index and selects the MME/SGSN node during the DECOR redirection.

If a requested DCN is not available, the network deployment may have a common core network (CCN). This is part of the RAN knowledge.
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Figure X: Example how UE Usage Types are mapped to CN Index/DCN
In the above example, both “UE Usage Type 1” and “UE Usage Type 5” gives DCN 1, but if there is no MME/SGSN available in DCN 1, an MME/SGSN in CCN will be selected. The DCN 1 is first selected if it is available otherwise CCN is selected.
6.1
Selection at UE initiated initial access
When a UE performs an initial access to a PLMN supporting DECOR one of the available DCN of the operator shall be selected. Only if the UE Usage Type of the UE cannot be supported by a DCN the CCN of the operator shall be selected. At initial access to the network, the RAN selects a CN node irrespective of the UE Usage Type as this information is not provided by the UE. A redirection to another DCN node or to the CCN may then be required:
-
If the eNodeB/RNC/BSC directs the initial NAS message to a first MME/SGSN which is not dedicated to serve the UE Usage Type of the UE, the MME/SGSN after determining the dedicated network for the UE, forwards the initial NAS Request message of the UE along with other reroute parameters to the RAN to re-route the NAS Request message to the MME/SGSN pool dedicated to serve the particular UE Usage Type of the UE. RAN then reroutes the NAS Request message, initially provided by the UE, to an MME/SGSN dedicated to serve the UE Usage Type of the UE.

This DECOR redirect procedure is shown below and is used by both the Attach and Tracking Area Update/Routing Area Update procedures.
The Reroute NAS Request may be triggered if:

 i)  The RAN and the first MME/SGSN supports dedicated core network functionality and UE Usage Type is received in Identification Response/(SGSN) Context Response but the MME/SGSN cannot serve this dedicated core network. Or

ii)  The RAN and the first MME/SGSN supports dedicated core network functionality and UE Usage Type is received during HSS Update Location Ack but the MME/SGSN cannot serve the dedicated core network.
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Figure X: Reroute NAS Message Procedure

1. The first MME/SGSN retrieves UE Usage Type in the Identification Response/(SGSN) Context Response procedure or in the Update Location Ack procedure (Update Location without registration) during the Attach/TAU/RAU procedure. The first MME/SGSN proceeds with the Attach/TAU/RAU procedure as stated in TS 23.060 [4], TS 23.401[5] and if shared network is supported also as stated in TS 23.251 [6]. The “first SGSN/MME” in this context has the same role as the “new SGSN/MME” used in the procedures when DECOR is not activated (as referred).
2. The first MME/SGSN decides to reroute the NAS Request message to another dedicated core network. The first MME/SGSN sends a Reroute NAS Request (NAS Request message, NAS Response message, reroute parameters). The NAS Request message is the original Attach/TAU/RAU Request message and the NAS Response message is the Attach/TAU/RAU response provided by the first MME/SGSN to the eNodeB/RNC/BSC. Included reroute parameters are CN index, and a UE provided Additional MME/SGSN registered node (if available). In E-UTRAN, a GUMMEI based on additional registered MME node is provided; in UTRAN/GERAN, an additional registered SGSN node is provided (containing a P-TMSI and old RAI). The CN index corresponds to a selected dedicated core network. Based on UE Usage Type, the MME/SGSN provides a CN index giving the dedicated core network type to be used for the UE. Instead of local configuration it shall as an alternative be possible to use DNS to get the CN index based on the UE Usage Type. 
3. The eNodeB/RNC/BSC selects a new MME/SGSN based on the CN index and possibly also based on an Additional MME/SGSN registered node, all included in the Reroute NAS Request message, using NAS Node Selection Function (NNSF) functionality. The CN index gives a set of valid CN nodes. If Additional MME/SGSN registered node is within this set of valid nodes, it shall be the selected node otherwise a valid CN node given by the CN index shall be selected. If an SGSN/MME is not available in the DCN indicated by the CN index, the RAN assigns the CN index value equal to CN index for the CCN. 
If it is not possible to find a new SGSN/MME to route this NAS Request message, the eNodeB/RNC/BSC shall forward the provided NAS reject message, received in step 2, to the UE. 
4. Dependent on RAT, the eNodeB/RNC sends the Initial UE message to the selected MME/SGSN or the BSC sends the UL-Unitdata message to the selected SGSN. The initial UE message/UL-Unitdata message includes the NAS Request message (Attach/TAU/RAU Request) received in the Reroute NAS Request message and the CN index. The CN index is included as the reroute is completed and no further reroute is possible. 
The new MME/SGSN performs Attach/TAU/RAU procedure as stated in TS 23.060 [4], TS 23.401[5] and if shared network is supported also as stated in TS 23.251 [6]. The received SGSN/MME in this context has the same role as the new SGSN/MME.
* * * End of Changes * * * 
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