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Abstract of the contribution: This contribution documents a proposed way forward for realizing support for Rel-13 DECOR within the context of GERAN Rel-14.

1. Introduction
Procedures are required regarding how a BSS is to determine where to send an LLC PDU received from a MS for the case where the Dedicated Core Network (DECOR) feature is supported within the context of GERAN PS domain operation. Sub-clauses 4.3.25.1, 5.19.1 and 5.19.2 of 23.401 provide an overview of these procedures but a few issues remain regarding how these procedures impact the GERAN related specifications.  At present there is no use case foreseen to justify supporting DECOR within the context of the GERAN CS domain operation. 
2. DECOR Support in GERAN
The text in Annex A below identifies extracts from 23.401 that describe key aspects of the DECOR feature as it applies to GERAN. The application of this feature to the GERAN PS domain can be summarized as follows:
Case 1:
In this case the BSS receives an uplink LLC PDU where the NRI portion of the TLLI provides routing information (i.e. a Null-NRI/SGSN Group ID can be derived from the NRI).
· The BSS conveys the LLC PDU to the corresponding SGSN within an UL-UNITDATA PDU that excludes the “Redirect Attempt Flag” IE. 
· If the SGSN cannot serve the corresponding MS it sends a DL-UNITDATA PDU that includes the “Redirection Completed” IE with outcome value “MS is not accepted” and a LLC-PDU (e.g. containing a GPRS Attach Reject). Upon receiving the DL-UNITDATA PDU the BSS shall disassociate the TLLI with the corresponding Null-NRI/SGSN Group ID. This may occur, for example, in the case of load balancing.


Case 2:
In this case the BSS receives an uplink initial LLC PDU where the NRI portion of the TLLI does not provide routing information (i.e. a Null-NRI/SGSN Group ID cannot be derived from the NRI).
· The BSS conveys the uplink LLC PDU to an available SGSN within an UL-UNITDATA PDU that includes the “Redirect Attempt Flag” IE and the SGSN proceeds as follows:
· If the LLC PDU contains IMSI then it can be used for device identification and acquiring “UE Usage Type” from the HSS.
· If the LLC PDU contains NAS signaling (e.g. a GPRS Attach Request) wherein P-TMSI is included then it can be used for device identification and acquiring “UE Usage Type” from the HSS.
· The SGSN uses the “UE Usage Type” (acquired from the HSS) to identify an appropriate CN node (i.e. a Null-NRI/SGSN Group ID) and thereby determines if it can serve the MS.
· If the SGSN determines that it can serve the MS it sends the BSS a DL-UNITDATA PDU that includes the “Redirection Completed” IE with outcome value set to "MS is accepted" or "MS is already registered" and an LLC-PDU” IE (e.g. containing a GPRS Attach Accept).
· Upon receiving the DL-UNITDATA PDU the BSS shall terminate the Rerouting procedure and send the included LLC PDU to the UE.
· The NAS signaling (GPRS Attach Accept, RAU Accept) provides the UE with a new P-TMSI value from which the BSS, at subsequent accesses from the same UE, can derive routing information.
· If the SGSN determines that it cannot serve the MS it sends the BSS a DL-UNITDATA PDU that includes the “Redirection Indication” IE, the “Null-NRI/SGSN Group ID” IE, the “UE Usage Type” IE,  the “Initial LLC PDU” IE,  the IMSI IE (if received unencrypted from the MS) and the “Additional P-TMSI” IE. 
· Upon receiving a DL-UNITDATA PDU the BSS attempts redirection by sending an UL-UNITDATA PDU to a SGSN determined using the “Null-NRI/SGSN Group ID” and possibly the “Additional P-TMSI”.
· The UL-UNITDATA PDU includes the “Initial LLC PDU” IE, the “Null-NRI/SGSN Group ID” IE, the “UE usage type” IE, the “IMSI IE” (if available).
3. Specification Impacts (TS 48.018)
· The DL-UNITDATA PDU shall be enhanced to support a new optional “Null-NRI/SGSN Group ID” IE (i.e. SGSN Group ID or Null-NRI), “UE Usage Type” IE and “Additional P-TMSI” since currently there is means to send this information from the SGSN to a BSS. 
· The UL-UNITDATA PDU shall be enhanced to support new optional “Null-NRI/SGSN Group ID” IE (i.e. SGSN Group ID or Null-NRI) and “UE Usage Type” IE. 
· A definition of the “Null-NRI/SGSN Group ID” IE and the “UE Usage Type” IE needs to be provided.
· The rerouting procedure needs to be updated to support Rel-13 DECOR. 



4. [bookmark: _GoBack]Conclusion
Proceed with implementing GERAN Rel-14 support for Rel-13 DECOR as described in section 3.

Annex A (extracts from TS 23.401 v13.7.0)
[bookmark: _Toc454268394]4.3.25	Dedicated Core Networks (DCNs)
[bookmark: _Toc454268395]4.3.25.1	General
This feature enables an operator to deploy multiple DCNs within a PLMN with each DCN consisting of one or multiple CN nodes. Each DCN may be dedicated to serve specific type(s) of subscriber. This is an optional feature and enables DCNs to be deployed for one or multiple RATs (e.g. GERAN, UTRAN, E-UTRAN, WB-E-UTRAN and NB-IoT). There can be several motivations for deploying DCNs, e.g. to provide DCNs with specific characteristics/functions or scaling, to isolate specific UEs or subscribers (e.g. M2M subscribers, subscribers belonging to a specific enterprise or separate administrative domain, etc.).
A DCN comprises of one or more MME/SGSN and it may comprise of one or more SGW/PGW/PCRF. This feature enables subscribers to be allocated to and served by a DCN based on subscription information ("UE Usage Type"). The feature requires no specific UE functionality, i.e. it works also with UEs of earlier releases.
The main specific functions are for routing and maintaining UEs in their respective DCN. The following deployment scenarios are supported for DCN:
-	DCNs may be deployed to support one RAT only, (e.g. only dedicated MMEs are deployed to support E-UTRAN and dedicated SGSNs are not deployed), to support multiple RATs, or to support all RATs.
-	Networks deploying DCNs may have a default DCN, which is managing UEs for which a DCN is not available or if tsufficient information is not available to assign a UE to a DCN. One or multiple DCNs may be deployed together with a default DCN that all share the same RAN.
-	The architecture supports scenarios where the DCN is only deployed in a part of the PLMN e.g. only for one RAT or only in a part of the PLMN area. Such heterogeneous or partial deployment of DCNs may, depending on operator deployment and configuration, result in service with different characteristics or functionality, depending on whether the UE is inside or outside the service area or RAT that supports the DCN.
NOTE 1:	Heterogeneous or partial deployment of DCNs may result in increased occurrence of UEs first being served by a CN node in the default DCN and then being redirected to a CN node in the DCN that serves the UE when the UE moves from areas outside of DCN coverage to an area of DCN coverage. It may also result in an increased re-attach rate in the network. As this has impacts on the required capacity of the default CN nodes deployed at edge of DCN coverage, it is not recommended to deploy DCNs heterogeneously or partially.
-	Even if the DCN is not deployed to serve a particular RAT or service area of PLMN, the UE in that RAT or service area may still be served by a PGW from the DCN.
High level overview for supporting DCNs is provided below. Details are captured in appropriate clauses of this specification, TS 23.060 [7] and TS 23.236 [30].
-	An optional subscription information parameter ("UE Usage Type") is used in the selection of a DCN. An operator configures which of his DCN(s) serves which UE Usage Type(s). Multiple UE Usage Types can be served by the same DCN. The HSS provides the "UE Usage Type" value in the subscription information of the UE to the MME/SGSN. The serving network selects the DCN based on the operator configured (UE Usage Type to DCN) mapping, other locally configured operator's policies and the UE related context information available at the serving network, e.g. information about roaming. Both standardized and operator specific values for UE Usage Type are possible.
-	If the configuration shows no DCN for the specific "UE Usage Type" value in the subscription information, then the serving MME/SGSN serves the UE by the default DCN or selects a DCN using serving operator specific policies.
-	The "UE Usage Type" is associated with the UE (describing its usage characteristic), i.e. there is only one UE Usage Type" per UE subscription.
-	For each DCN, one or more CN nodes may be configured as part of a pool.
-	For MME, the MMEGI(s) identifies a DCN within the PLMN. For SGSNs, a group identifier(s) identifies a DCN within the PLMN. That is, the group of SGSNs that belong to a DCN within a PLMN. This identifier may have the same format as NRI (e.g. an NRI value that does not identify a specific SGSN node in the serving area) in which case it is called "Null-NRI" or it may have a format independent of NRI, in which case it is called "SGSN Group ID". The "Null-NRI" or "SGSN Group ID" is provided by an SGSN to RAN which triggers the NNSF procedure to select an SGSN from the group of SGSNs corresponding to the Null-NRI/SGSN Group ID (see clause 5.19.1).
NOTE 2:	SGSN Group IDs enable to handle deployment scenarios where in a service area all NRI values are allocated to SGSNs and hence no NRI value remains that can be used as Null-NRI.
-	The dedicated MME/SGSN that serves the UE selects a dedicated S-GW and P-GW based on UE Usage Type.
-	At initial access to the network if sufficient information is not available for RAN to select a specific DCN, the RAN may selects a CN node from the default DCN. A redirection to another DCN may then be required.
-	To redirect a UE from one DCN to a different DCN, the redirection procedure via RAN, described in clause 5.19.1, is used to forward the NAS message of the UE to the target DCN.
-	All selection functions are aware of DCN(s), including the network node selection function (NNSF) of RAN nodes, for selecting and maintaining the appropriate DCN for the UEs.
[bookmark: _Toc454268649][bookmark: _Toc454268650]
5.19.1	NAS Message Redirection Procedure
When DCNs are used, these steps are used to reroute a NAS message (and thereby a UE) from one CN node to another CN node during Attach, TAU or RAU procedure. These steps are also used by the MME/SGSN or HSS initiated Dedicated Core Network Reselection procedure in clause 5.19.3.


Figure 5.19.1-1: NAS Message Redirection Procedure
The procedure is started when a first new MME/SGSN decides to move the handling of an Attach Request, TAU Request or RAU Request to another CN node.
1.	The first new MME/SGSN sends a Reroute NAS Message Request (original RAN message, reroute parameters, Additional GUTI/P-TMSI, UE Usage Type, and optionally the IMSI) to the RAN Node. The reroute parameter is a MMEGI (for E-UTRAN) or Null-NRI/SGSN Group ID (for UTRAN/GERAN) corresponding to the DCN that corresponds to the UE Usage Type. A UE provided Additional GUTI/P-TMSI (if available) from the NAS Request message is included. The MME/SGSN may determine the MMEGI or Null-NRI/SGSN Group ID corresponding to the DCN using DNS procedures. The original RAN message is the complete PDU received from the RAN which contains the original NAS Request message and all RAN IEs. The UE Usage Type shall be included, if available. For the condition to include the IMSI, see step 6 in clause 5.19.2.
2.	The RAN node's NNSF selects a new MME/SGSN based on the MMEGI or Null-NRI/SGSN Group ID and possibly also based on an Additional GUTI/P-TMSI. If Additional GUTI/P-TMSI identifies an MME/SGSN within the set of valid nodes identified by MMEGI or Null-NRI/SGSN Group ID, it should be the selected node. Otherwise a valid CN node corresponding to the MMEGI or Null-NRI/SGSN Group ID will be selected. If no valid MME/SGSN is available within the set of valid nodes identified by MMEGI or Null-NRI/SGSN Group ID, the RAN node selects an MME/SGSN from the default DCN or selects the MME/SGSN that sent the Reroute Request, based on operator configuration. The MME/SGSN is selected from the network corresponding to the selected CN operator.
3.	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, the MMEGI or Null-NRI/SGSN Group ID, UE Usage Type and the IMSI if received from the first SGSN/MME in step 1. The MMEGI or Null-NRI/SGSN Group ID indicates that the message is a rerouted message and the second new MME/SGSN shall not reroute the NAS message. The UE Usage Type shall be included if received in the Reroute NAS Message Request to be used by the second new MME/SGSN to select SGW and PGW (see clauses 4.3.8.1 and 4.3.8.2).

5.19.2	Attach, TAU and RAU procedure for Dedicated Core Network
When DCNs are used, the Attach, TAU and RAU procedures in this clause apply.
1.	Attach, TAU, or RAU procedure is initiated as specified in the relevant clauses of this specification and TS 23.060 [7]. The relevant steps of the procedure as specified in the figure above are executed. The following modifications apply:
-	E-UTRAN Initial Attach Procedure (clause 5.3.2.1 (Figure 5.3.2.1-1)) and Combined GPRS/IMSI Attach procedure (TS 23.060 [7] clause 6.5.3 (Figure 22)): In the Identification Response message, the old MME/SGSN provides UE Usage Type parameter, if available.
-	Tracking area update procedure (clause 5.3.3.1 (Figure 5.3.3.1-1) and 5.3.3.2 (Figure 5.3.3.2-1)): In the Context Response message, the old MME/SGSN provides UE Usage Type parameter, if available.
-	Routing area update procedure (clause 5.3.3.3 (Figure 5.3.3.3-1) and 5.3.3.6 (Figure 5.3.3.6-1), TS 23.060 [7] clauses 6.9.1.2.2 (Figure 33), 6.9.1.2.2a (Figure 33a), 6.9.1.3.2 (Figure 35), 6.9.2.1 (Figure 36), 6.9.2.1a (Figure 36a), 6.13.1.1.1 (Figure 52), 6.13.2.1.1 (Figure 54), 6.13.2.1.2 (Figure 54-2), 6.13.2.2.1 (Figure 55), 6.13.2.2.2 (Figure 55-2)): In the Context Response message, the old MME/SGSN provides UE Usage Type parameter, if available.
2.	If the (first) new MME/SGSN, i.e. the MME/SGSN that has not received any MMEGI or Null-NRI/SGSN Group ID from RAN, does not have sufficient information to determine whether it should serve the UE, it sends an Authentication Information Request message to the HSS requesting UE Usage Type by adding the parameter "Send UE Usage Type" flag in the message. The MME/SGSN may also request one or more authentication vectors in addition to the UE Usage Type. The (first) new MME/SGSN has sufficient information in the following cases and may then skip this step and step 3:
i.	The (first) new MME/SGSN has received the UE Usage Type from the old MME/SGSN in the Identification Response (for Attach) or Context Response (for TAU/RAU) message or Forward Relocation Request (for Handover).
ii.	Based on configuration in the (first) new MME/SGSN and UE context information, the MME/SGSN is able to determine whether it should serve the UE.
	This step and redirection of NAS message (i.e. step 5 onwards) shall not be performed for TAU/RAU procedure triggered in connected mode, e.g. during handover.
3.	The HSS, if supporting DCNs, provides the UE Usage Type in the Authentication Information Answer message, if any is stored for the UE. The UE Usage Type is returned by the HSS in addition to requested authentication vectors.
4.	If the (first) new MME/SGSN determines that it shall not reroute the NAS message to another CN node, the MME/SGSN either continues from the designated step as stated in the figure above or depending on operator configuration rejects the NAS request message and the NAS procedure ends in this step. The NAS message is rejected with parameters, e.g. backoff timer, such that the UE does not immediately re-initiate the NAS procedure.
5.	If the (first) new MME/SGSN determines that it should reroute the NAS request message to another CN node, the procedure is a TAU or RAU procedure and UE context was received from the old MME/SGSN, the (first) new MME sends a Context Acknowledge message with cause code indicating that the procedure is not successful. The old MME/SGSN shall continue as if Context Request was never received.
6.	If the (first) new MME/SGSN determines that it should reroute the NAS request message to another CN node, it uses the "NAS Message Redirection Procedure" in clause 5.19.1. The NAS message is re-routed to a (second) new MME/SGSN. If the IMSI was retrieved unencrypted from the UE by the (first) new MME/SGSN in step 1, the (first) new MME/SGSN shall include the IMSI in the Reroute Message Request.
7.	The (second) new MME/SGSN, i.e. the MME/SGSN that receives the rerouted NAS message from RAN with MMEGI or Null-NRI/SGSN Group ID, performs NAS procedure as stated for E-UTRAN in this specification and for GERAN/UTRAN in TS 23.060 [7] from the steps shown in the figure above. The following modifications apply:
-	E-UTRAN Initial Attach Procedure (clause 5.3.2.1 (Figure 5.3.2.1-1)) and Combined GPRS/IMSI Attach procedure (TS 23.060 [7] Clause 6.5.3 (Figure 22)): In the Identification Response message, the old MME/SGSN provides UE Usage Type parameter, if available.
-	Tracking area update procedure (clause 5.3.3.1 (Figure 5.3.3.1-1) and 5.3.3.2 (Figure 5.3.3.2-1)): In the Context Response message, the old MME/SGSN provides UE Usage Type parameter, if available.
-	In case the IMSI was received from the first (new) MME/SGSN as part of the NAS Message Redirection Procedure, the second (new) MME/SGSN does not have to retrieve the IMSI from the UE.
-	Routing area update procedure (clause 5.3.3.3 (Figure 5.3.3.3-1) and 5.3.3.6 (Figure 5.3.3.6-1), TS 23.060 [7] clauses  6.9.1.2.2 (Figure 33), 6.9.1.2.2a (Figure 33a), 6.9.1.3.2 (Figure 35), 6.9.2.1 (Figure 36), 6.9.2.1a (Figure 36a), 6.13.1.1.1 (Figure 52), 6.13.2.1.1 (Figure 54), 6.13.2.1.2 (Figure 54-2), 6.13.2.2.1 (Figure 55), 6.13.2.2.2 (Figure 55-2)): In the Context Response message, the old MME/SGSN provides UE Usage Type parameter, if available.
	The (second) new MME/SGSN shall not reroute the NAS message to another CN node since the Initial UE message/UL-Unitdata message from RAN includes MMEGI or Null-NRI/SGSN Group ID. The (second) new MME/SGSN either completes the NAS procedure as stated above or depending on operator configuration rejects the NAS request message and the NAS procedure ends. When rejecting the NAS request, an appropriate cause and backoff time should be included.
	In the case of TAU or RAU procedure, the (second) new MME/SGSN may check (e.g. based on the indication that the NAS message has been rerouted and on local configuration) if the PGW (for one or more PDN connection(s)) of the UE needs to be changed. If the PGW needs to be changed, the (second) new MME/SGSN initiates Detach with reattach required or PDN disconnection with reactivation required procedure after the completion of the TAU or RAU procedure.
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