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1   Introduction
This document discusses the use of the DECOR feature in a shared UTRAN with respect to handling non-supporting UEs. It is also relevant for the case when the shared UTRAN broadcasts only a single common PLMN but is shared by multiple core network operators. 
For non-supporting UEs there is a MOCN rerouting procedure (including support for CS/PS coordination), which is designed to reroute the UE to an appropriate serving operator. This rerouting always takes place between core network operators, never between CN nodes of the same core network operator. DECOR, on the other hand, is designed to reroute a UE to an appropriate CN node within the same operator (see TS 23.060 and TS23.401) in case the first contacted CN node cannot handle the UE’s UE Usage Type. Although these two rerouting functions have different purposes, the DECOR rerouting can be invoked as a part of (or “within”) an MOCN rerouting and care is therefore needed to ensure that DECOR is compatible with MOCN. 

RAN3 has already determined that DECOR rerouting shall be performed by a new procedure over RANAP and this document analyses the combination of this DECOR rerouting procedure and the already existing MOCN rerouting procedure in a shared UTRAN. 
2   Discussion
2.1   MOCN rerouting

This Section briefly describes the basics of MOCN rerouting in a non-DECOR context. In MOCN, the RNC shall indicate a Redirect attempt flag to the CN in the INITIAL UE MESSAGE over RANAP for non-supporting UEs:

In addition to the received NAS-PDU, the RNC shall add the following information to the INITIAL UE MESSAGE message:

· Redirect Attempt Flag, in MOCN configuration for a network sharing non supporting UE in order to indicate that the CN shall respond with a Redirection Indication IE or a Redirection Completed IE.
Thus (in the first and in all subsequent INITIAL UE MESSAGEs in an MOCN for a non-supportuing UE), the Redirect attempt flag is included in the INITIAL UE MESSAGE and sent to the selected CN. The CN then acts on this flag by either
 (1) rejecting the UE with rerouting either because it cannot serve the UE at all or for CS/PS purposes (Note: rejection due to CS/PS coordination is only possible if the IMSI was not included in the INITIAL UE MESSAGE), or 
 (2) accepting the UE for service.

In all but the first INITIAL UE MESSAGE, the IMSI shall be included to indicate to subsequent core network operators a core network operator has already received the INITIAL UE MESSAGE and that CS/PS coordination has been performed. These core network operators can then only accept the UE or reject the UE with reject causes different than CS/PS coordination.  

In MOCN configuration, if the RNC receives the Redirection Indication IE in the DIRECT TRANSFER message from a CN node which is not the last attempted, it shall initiate the Initial UE Message procedure towards another CN operator when possible (or possibly to the same CN in case when CS/PS coordination is required), with the following additional information in the INITIAL UE MESSAGE message:

-
NAS Sequence Number IE, if received from previously attempted CN operator;
-
Permanent NAS UE Identity IE, if received from one of previously attempted CN operators.

Case (2) ends the MOCN rerouting procedure, while (1) will result in a further MOCN rerouting to another core network operator. 
2.2   DECOR in a MOCN-configured network 

When DECOR is supported in the network, a CN node receiving a registration request from a UE may, if it for example, cannot serve the UE Usage Type of the UE, initiate a DECOR rerouting of the UE’s NAS registration request to another CN node within the same operator. This means that a DECOR rerouting procedure has to take place before a MOCN CN node can accept a UE since the RAN itself is not capable of initiating any DECOR procedures (it is the responsibility of the CN). It will not be possible to first do a full MOCN procedure that ends with a CN node accepting the UE and then do a DECOR rerouting after that. 

With this understanding in mind, we turn our attention to how MOCN rerouting and DECOR rerouting can work together. When a non-supporting UE first tries to attach to a shared network, the RAN will forward the UE’s NAS registration message in an INITIAL UE MESSAGE to a CN node of one of the available core network operators. As outlined in Section 2.1, the RNC also sets the Redirect Attempt Flag in the INITIAL UE MESSAGE. 
 When the CN node receives this INITIAL UE MESSAGE, it can respond as follows
· The CN node initiates DECOR rerouting.

· The CN node rejects the UE outright or rejects the UE for CS/PS coordination purposes. 
In the next Section we consider the implications of these two behaviors.
2.3   First CN node initiates DECOR rerouting
Let us assume that the first CN operator that RAN selects to forward the UE’s NAS registration message to initiate DECOR. In this case, the new DECOR rerouting procedure is used instead of the Direct Transfer procedure when signaling towards the RAN. The RNC forwards the INITIAL UE MESSAGE, including the Redirect attempt flag, to a new CN node (of the same operator) derived from the CN-provided DECOR rerouting information.

The new CN node now instead has to initiate CS/PS coordination, reject the UE ​with rerouting, or accept the UE with the Direct Transfer procedure since another DECOR rerouting is not allowed. Thus, if the CN node can serve the UE, the MOCN rerouting is ended (as defined in TS23.251), otherwise the CN node rejects the UE with the appropriate reject cause. The RNC will then attempt signaling towards another operator (or possibly the same operator again in case of CS/PS coordination). An INITIAL UE MESSAGE including the Redirect attempt flag and the IMSI is forwarded to the new selected core network operator. Note that Direct Transfer procedure was used so the RANAP specification covers this case.
The CN node that receives this INITIAL UE MESSAGE knows that another core network operator has already been attempted (in the network sharing context) and that CS/PS coordination has been performed. DECOR rerouting could then be initiated and the RNC would select a DECOR CN node of the same operator. An INITAIL UE MESSAGE is sent with Redirect attempt flag to the selected CN node. Now that CN operator has been attempted IMSI shall also be added. Note that Direct Transfer procedure was not used so the RANAP specification does not cover adding IMSI in this case.
2.4   First CN node initiates CS/PS coordination 

Assume that the first attempted CN operator instead rejects the UE for CS/PS coordination purposes immediately using the Direct Transfer procedure. The RAN performs CS/PS coordination and selects a core network operator to send the next INITIAL UE MESSAGE to (this could be the same operator that initiated the CS/PS coordination). This INITIAL UE MESSAGE contains the IMSI and Redirect Attempt Flag since DIRECT TRANSFER with CS/PS coordination was used. 

The selected CN node can now initiate DECOR, if appropriate. The RNC should then send the INITIAL UE MESSAGE to a DECOR CN node of the same operator. This message should contain the Redirect Attempt Flag and the IMSI to allow the DECOR CN node to appropriately reject or accept the UE. Note that Direct Transfer procedure was not used so the RANAP specification does not cover adding IMSI in this case. 

2.5   Enhanced CS/PS coordination

UE Registration Query procedure should  not be initiated by DECOR rerouting. It is enough that DIRECT TRANSFER message can initiate this. We see no additional specification impact when enhanced CS/PS coordination is used togheter with DECOR.
2.6   Observations

We can draw the following conclusions from the description above:

Observation 1: The interaction description in RANAP between DIRECT TRANSFER and INITIAL UE MESSAGE does not cover the case when DECOR rerouting procedure is used instead of the Direct transfer procedure.
If a CN node selects to end the MOCN rerouting by accepting the UE, it must be able to handle the UE’s UE Usage Type. It is not possible for the RAN to initiate any DECOR procedures after this.

Observation 2: The first attempted CN node cannot end MOCN rerouting unless the UE can be handled by the CN node itself, since the RNC cannot initiate DECOR. 
If the INITIAL UE MESSAGE that is sent to a CN that initiates a DECOR rerouting procedure is forwarded within the DECOR rerouting procedure then all MOCN related IEs are immediately available to the new CN node.
Observation 3: If the same INITIAL UE MESSAGE is forwarded to the DECOR CN node then all MOCN related IEs are available immediately.
If the CN knows that the UE cannot be served by the operator then DECOR rerouting will be unnecessary.
Observation 4: It does not make sense to initiate DECOR rerouting if the CN knows that it cannot serve the UE, i.e., the operator has to reject the UE registration. 
3   Conclusion

From the observations in the previous Section, we can now draw some important conclusions and from those propose a way forward. 
If DECOR rerouting contains the NAS message and not the entire INITIAL UE MESSAGE then RANAP needs to be updated with a procedure text that describes the interaction between DECOR rerouting and INITIAL UE MESSAGE in the MOCN configuration. If DECOR rerouting instead contains the entire INITIAL UE MESSAGE then there is no need to add any procedure text. The rerouted INITIAL UE MESSAGE, which contains the MOCN related IEs, is simply reused. It is our understanding that stage 2 has determined that it will be the whole RAN message in DECOR rerouting. In Section 5.9.1 of TS23.401, the following is specified:
The first new MME/SGSN sends a Reroute NAS Message Request (original RAN message, reroute parameters, Additional GUTI/P-TMSI) 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 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.
It is proposed that RAN3 agrees on the following proposal which aligns the solution in RAN 3 with the stage 2:
Proposal 1: The entire INITIAL UE MESSAGE shall be included in the DECOR rerouting message.
We have seen that it is possible for the first core network operator that receives the INITIAL UE MESSAGE to either initiate a DECOR rerouting procedure or to initiate MOCN rerouting via a reject for CS/PS coordination (or an outright reject with e.g. PLMN not allowed). The issues with allowing the first contacted core network operator to perform DECOR rerouting before CS/PS coordination are:
·  It leads to unnecessary DECOR rerouting if the RNC after CS/PS coordination sends the INITIAL UE MESSAGE back to the same CN node that initiated the DECOR rerouting in the first place. This does not happen if CS/PS coordination is always performed first. 
· It will lead to one unnecessary DECOR rerouting if the RNC after CS/PS coordination sends the INITIAL UE MESSAGE select another operator.
· Both the first CN node and the second CN node have to ask the UE for IMSI.

We do not believe that DECOR will be feasible due to too long registration procedure in a MOCN network if we allow the first contacted core network operator to perform DECOR rerouting before CS/PS coordination.
Proposal 2: For non-supporting UEs in MOCN, the first contacted core network operator is not allowed to perform DECOR rerouting if CS/PS coordination is required.

Unnecessary DECOR rerouting when the operator cannot serve the UE shall not be allowed since it may lead to too long registration procedure in MOCN network.
Proposal 3: In MOCN, SGSN shall not initiate DECOR rerouting if the operator cannot serve the non-supporting UE.
We propose that RAN3 agrees to the above proposals and that the baseline DECOR CR is updated as in R3-152549.
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