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1. Discussion

This P-CR provides a list of evaluation criteria for all solutions to clarify the differences among them. 
The following two scenarios the main scenarios for which optimized signalling procedure for DÉCOR are needed:

1.
Maintaining dedicated MME/SGSN allocation during idle-mode TAU/RAU when RAN NNSF cannot direct the TAU/RAU to dedicated CN Node: While it is strongly recommended for an operator deploying DÉCOR to update their NNSF procedure to enable idle-mode TAU/RAU to be directed to dedicated CN nodes, this may not always be possible due to operational limitations (eg. different parts of network operated by independent organizations, pre-allocated MMEGI/NRIs). Hence, the TAU/RAU request may be send to default CN and re-routing needs to occur to the dedicated CN node. 

2.
HSS initiated dedicated CN node reselection with PGW change: This is the scenario where the operator “turn-on” the dedicated CN, adds a new CN, or “turns-off” a dedicated CN. While this is something that an operator does not perform very regularly, it is important that when an operator does enable this configuration, we do not have a signalling storm in the network.

The following scenario is not as frequent as the above two scenarios:

3.
Initial MME/SGSN allocation during TAU/RAU where old node does not support Décor: This is the case where décor is only deployed in part of the network and not the overall network and dedicated UEs moves between these two parts of the network. If an operator chooses to deploy décor only on part of the network, this would either be (a) interim scenario with full décor support over the entire network, or (b) dedicated UE are typically served in the area covered by the dedicated CN network.
4.
Load (re-)balancing TAU: This case happens when load (re-)balancing is needed among the MMEs within Decor pool. To off-load ECM-CONNECTED mode UEs, the MME initiates the S1 Release procedure with release cause "load balancing TAU required". The S1 and RRC connections are released and the UE initiates a TAU but provides neither the S-TMSI nor the GUMMEI to eNodeB in the RRC establishment.
Other scenarios are even less frequent and hence may not need to be to be optimized:

-
Initial MME/SGSN allocation with IMSI

-
HSS initiated CN node reselection without PGW change.

2. Proposal

It is proposed to add the following text into TR 23.707.

********* START OF THE CHANGE ********
Note to Rapporteur: Please delete all other section titles with “Evaluation and Conclusions” in section 5.2.1 Assignment of dedicated MME/SGSN.
5.2
PS Domain Specific Functions

Editor’s Note: This section contains the specific function of PS domain.

5.2.1
Assignment of dedicated MME/SGSN

5.2.1.3 
Evaluation and Conclusion
5.2.1.3.1
Evaluation
Comparison of the solutions is given below. This section also contains performance evaluation of the solution for HSS Initiated Dedicated CN Node Selection (Section 5.2.4)
Key Scenarios to compare performance of solutions:

The following two scenarios the main scenarios for which optimized signalling procedure for DÉCOR are needed:

S1.
Maintaining dedicated MME/SGSN allocation during idle-mode TAU/RAU when RAN NNSF cannot direct the TAU/RAU to dedicated CN Node: While it is strongly recommended for an operator deploying DÉCOR to update their NNSF procedure to enable idle-mode TAU/RAU to be directed to dedicated CN nodes, this may not always be possible due to operational limitations (eg. different parts of network operated by independent organizations, pre-allocated MMEGI/NRIs). Hence, the TAU/RAU request may be send to default CN and re-routing needs to occur to the dedicated CN node. 

S2.
HSS initiated dedicated CN node reselection with PGW change: This is the scenario where the operator “turn-on” the dedicated CN, adds a new CN, or “turns-off” a dedicated CN. While this is something that an operator does not perform very regularly, it is important that when an operator does enable this configuration, we do not have a signalling storm in the network.
In addition, the following scenario should also be considered but is not as frequent/important as the above two scenarios:

S3.
Initial MME/SGSN allocation during TAU/RAU where old node does not support Décor: This is the case where décor is only deployed in part of the network and not the overall network and dedicated UEs moves between these two parts of the network. 
S4.
Load (re-)balancing TAU: This case happens when load (re-)balancing is needed among the MMEs within Decor pool. To off-load ECM-CONNECTED mode UEs, the MME initiates the S1 Release procedure with release cause "load balancing TAU required". The S1 and RRC connections are released and the UE initiates a TAU but provides neither the S-TMSI nor the GUMMEI to eNodeB in the RRC establishment.
	Evaluation criteria
	Solution1: Redirection after Update Location Procedure
	Solution 2 : Re-routing before NAS security setup
	Solution 3: "null-NRI"/"null-MMEGI" based redirection
	Solution.4: MME Triggered Handover

	1. Nodes Impacted
	eNB/RNC, SGSN/MME
	eNB/RNC, SGSN/MME, HSS
	eNB/RNC, SGSN/MME 
	eNB/RNC, SGSN/MME

	2. Impacts to RAN
	Adds a new reroute procedure to eNB to reroute message to new CN node.
RNC reroute procedure modified from 23.251 Section 7.1.4.1 to include MMEGI/NRI and reroute to specific MME/SGSN pool
Also impact Gb procedure.
	Adds a new reroute procedure to eNB to reroute message to new CN node. 
RNC reroute procedure modified from 23.251 Section 7.1.4.1 to include MMEGI/NRI and reroute to specific MME/SGSN pool
Also impact Gb procedure.
	NNSF procedure needs to be modified to handle null-MMEGI/null-NRI (one for each pair of source and target CN pools).
	Adds a new CN triggered HO procedure to eNB/RNC.
Also impact Gb procedure.

	3. Impacts to CN Procedures
	Attach and TAU/RAU and handover procedures are extended to include redirect handling.

Rerouting procedure includes handling of GUTI by target CN node. 
Context Response/Identification response to include UE Usage Type.
	Attach and TAU/RAU are impacted by providing additional redirect handling.

Authentication Request/Response procedure modified to process CN Type.
Context Response/Identification response to include UE Usage Type.

	Attach and TAU are modified with the mechanism that result in an additional TAU.

The 2G and 3G procedures are already specified for intra pool load balancing.
	CN triggered HO procedure.

It cannot work for the combined attached UEs as dedicated MME will not update to MSC.

The dedicated MME does not know the NAS timer values (e.g. PTAU timer, PSM timer) allocated by the serving MME.

	4. Configuration Requirements for core network
	(No Impacts)  DNS used for resolution of MMEGI for a given TAI and CN type
DNS to be configured with every TAI+CN type combination.
	(No Impacts) DNS used for resolution of MMEGI for a given TAI and CN type
DNS to be configured with every TAI+CN type combination.
	Configuration of null-MMEGI/null-NRI (one for each pair of source and target CN pools) in MME.
Every source pool to be configured with a null-MMEGI/null-NRI per target DECOR.
	(No Impacts) DNS used for selecting target dedicated CN node.

	5. Security impacts
	Verification of NAS message context/identification request by old MME/SGSN skipped for case of reroute-with-GUTI.
The replay protection should be enhanced as to the same TAU Request message needs to be integrity checked twice at the old MME for change non-DECOR to DECOR.
	The replay protection should be enhanced as to the same Attach/TAU Request message needs to be integrity checked twice at the old MME.
	(No impacts)
	The key derivation procedures of the eNB that work during HO are not performed

	Performance Comparisons for Key Scenarios

	S1. Idle-mode TAU/RAU when RAN NNSF cannot direct the TAU/RAU to dedicated CN Node and old CN supports Decor
	Context transfer followed by redirect to dedicated CN node.

First new node creates MM context for UE.
Less signalling than Solution 3 or 4.
	Context transfer followed by redirect to dedicated CN node.

Less resource allocation in first new node than other solutions.
Less signalling than Solution 3 or 4.
	Full TAU procedure completion, followed by an additional TAU with dedicated CN.
First new node creates MM+SM context for UE.
Twice the signalling (including radio) as compared to Solution 1 and 2, unless the UE is kept in default CN until next regular TAU. In that case the default CN needs to deploy the capacity for the dedicated CN UEs in the border TA/RA.
	Full TAU/RAU procedure. Setting up data radio bearers, then MME initiated handover to dedicated MME.
First new node creates MM+SM context for UE.
Requires additional radio signalling to setup DRBs. More signalling compared to Solution 1 and 2.

	S2. HSS Initiated Dedicated CN Node Reselection with PGW Change
	For idle-mode, Service Reject or TAU/RAU reject w “implicit detach”. Reattach then redirected by old CN straight-away to dedicated CN Node.

For connected-mode, explicit detach with reattach. Reattach then redirected by old CN straight-away to dedicated CN Node

 Approximately same signalling as other solutions.
Two separate MM signalling procedures occur with the old node.
	Cancel location with explicit detach with reattach used. Reattach then redirected by old CN straight-away to dedicated CN Node.
Approximately same signalling as other solutions.
Two separate MM signalling procedures occur with the old node.
Potential impacts to the HSS to rate control cancel location messages.
	For idle-mode, SR+Null_MMEGI_GUTI reallocation, or full TAU/RAU. Followed by detach with reattach. Reattach routed to dedicated CN node by RAN.

For connected-mode, GUTI reallocation with explicit detach with reattach. Reattach routed to dedicated CN node by RAN.

Approximately same signalling as other solutions.
	For idle-mode, SR followed by HO to dedicated CN node. Or TAU/RAU with setting up data radio bearers and MME triggered HO to dedicated CN node. GUTI reallocation. Explicit detach with reattach. Reattach routed to dedicated CN node by RAN. 

For connected-mode, MME init HO to dedicated CN node. GUTI reallocation. Followed by detach with reattach.

Approximately same signalling as other solutions.
Two interactions occur with the old node.

	S3. Initial assignment of MME/SGSN during TAU/RAU when old CN does not support décor

(attach from non-décor CN or IMSI is same, except for Solution 4 where DRBs are setup and no radio signalling needs to occur)


	Time of Attach/TAU/RAU  will be higher (almost double of normal Attach/TAU/RAU).

First new node creates MM context for UE.
Approximately same signalling as Solution 3.
	Time of Attach/TAU /RAU will be higher (requires getting CN type from HSS or authentication) 
Approximately same signalling as Solution 3.
	Needs additional TAU with dedicated core after initial TAU/RAU with default core is completed. Unless the next regular TAU is used to transfer the UE. In that case the default core needs to serve the dedicated core UEs in the border RA/TA.
First new node creates MM+SM context for UE.
Approximately same signalling as Solution 1 and 2.
	Needs additional HO after initial Attach/TAU/RAU with default core is completed. Followed by GUTI reallocation in target CN node.
Needs to implement eNB’s MME load-balancing functionality to MME.
If idle-mode TAU/RAU, will need to setup DRBs.
First new node creates MM+SM context for UE.
Requires additional radio signalling to setup DRBs for idle-mode TAU/RAU. More signalling compared to Solution 1 and 2.

	S4. Load (re-)balancing TAU
	When UE performs load balancing TAU, the TAU is sent to default CN node and after the subscription information is provided by HSS, re-directed to dedicated CN Node.
First new node creates MM context for UE.
Less signalling than Solution 3 or 4.
	When UE performs load balancing TAU, the TAU is sent to default CN node and after the subscription information is provided by HSS, re-directed to dedicated CN Node.

Less signalling than Solution 3 or 4.
	Full TAU procedure completion with default CN node, followed by an additional TAU with dedicated CN.
First new node creates MM+SM context for UE.
Twice the signalling (including radio) as compared to Solution 1 and 2.
Any transaction with old node used to allocate Null-MMEGI/NRI.

Next TAU/RAU causes selection of new MME/SGSN from the ones available in NNSF.
	Full TAU/RAU procedure. Setting up data radio bearers, then MME initiated handover to dedicated MME.
First new node creates MM+SM context for UE.
Requires additional radio signalling to setup DRBs. More signalling compared to Solution 1 and 2.


NOTE: 
The above table does not capture NNSF configuration supported in RAN to maintain UE in dedicated CN network. This configuration is common to all solutions.
5.2.1.3.2
Conclusion
********* END OF THE CHANGE ********
********* START OF THE CHANGE 2********
5.2.4
HSS-initiated Dedicated CN Node Reselection
5.2.4.3 
Evaluations and Conclusions
Please refer to Section 5.2.1.3.
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