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Abstract of the contribution: This paper introduces a solution alternative comparison table.

1. Proposal

At SA2 #63, the work on RED (TR23.880) progressed by documenting updated descriptions of the two options (Alt.1 and Alt.3) and descriptions of new options (Alt.4 and Alt.5) were added. 

This paper introduces a solution alternative comparison table and the conclusion.
======================== 1st Modification part ============================
7
Comparison of Architecture Alternatives

7.1
General
This clause performs analysis on the feasible solutions in the following in terms of operational impact and system impact. 
Following alternative solutions are compared. Evaluation is included in Annex B. 

· Alternative1 - Multiple registration area with new registration area (XA)
· Alternative2 - Multiple registration area with current registration area (LA/RA)
· Alternative3 - Random Delay Solution
· Alternative4 - Overlap between registration areas Solution
· Alternative5 - Improvement to Multiple Registration Areas Alternatives
The following variants of Alternative 5 have been identified:

Alternative 5-1:  Alternative 5 with XA concept (Alt 5+1)

Alternative 5-2:  Alternative 5 with Multiple RA/LA (Alt 5+2)
7.2 Impact Comparison

7.2.1 
Operational Impact
Comparison criteria on operational impact are the followings. 

-  [Effectiveness] Uplink (registration) and downlink (paging) radio access network resource balance consideration during migration period where non RED capable and RED capable UE co-exist. Also, weather or not the solution shall result in the lack of service.

·  [Area Configuration] Weather or not the solution requires registration area configuration change and how it requires.
	
	[Effectiveness]
	[Area Configuration]

	Alternative 1


	Pros:

Alternative1 does not impact the existing 3GPP system.

No impact on the paging load.

Alternative1 can reduce registration traffic for RED capable UE.

Alternative1 has no impacts on RED-non-capable UE.

Alternative1 does not lead to the lack of service. 
Alternative 1 can reduce ping-pong effect
Cons:

Alternative1 can not solve the burst peak updates loads on the boundary of Pool.

	Pros:

No current registration area configuration change is required.

Flexible area configuration is possible with new registration area. For instance, it is possible to configure a new registration area to population crowded area. 

Cons:

None

	Alternative 2

	Pros:

Alternative2 can reduce registration traffic for RED capable UE. by subdividing UEs into groups

Alternative2 does not lead to the lack of service.
Alternative 2 can reduce ping-pong effect. 

Cons:

Paging traffic and registration traffic are in trade-off relation (Unbalanced radio access channel usage). i.e. Paging traffic increases.

By keeping current registration area size and applying Alternative2 solution, for RED capable UE, registration traffic will be reduced; however, paging traffic will increase.

By reducing current registration area size and applying Alternative2 solution, for RED capable UE, registration traffic will be reduced; however, paging traffic will increase for non-RED capable UEs.

Impact on behaviour of pre Rel-8 or non-RED capable UE.

It may have impact on non-RED capable UEs in case of reducing current registration area size.
	Pros:

None
Cons:

It requires registration area configuration change.

	Alternative 3

	Pros:

Alternative2 can reduce registration traffic for RED capable UE.

Paging traffic doesn't change.
Cons:

Uncertainty of random mechanism may lead to lack of service, which violate service requirement of RED. 
	Pros:

No current registration area configuration change is required.
Cons:
None

	Alternative 4
	Pros:

It may happen to disperse registration traffic.

Paging traffic doesn't change

Alternative 4 does not lead to the lack of service. 
Cons:

It is not common (amongst operators) to move UE to different frequency.

The dispersion of the registration traffic is not guaranteed.
	Pros:

None

Cons:

It may require registration area change.and cell configuration change.

Operators may need to deploy new base stations.

	Alternative 5
(Common aspects)
	Pros:

It may happen to disperse registration traffic.

Alternative 5 does not lead to the lack of service.
Cons:

Possible delay in call setup, when UE is not in the centre area.
	Pros:

No current registration area configuration change is required when multiple RA is NOT applied to centre area. (i.e. timer only).



	
	Alternative 5+1
	Pros:
Alt.5+1 can disperse the traffic at XA list border.
Cons:
None
	Pros:
No current registration area configuration change is required.

Cons:
None

	
	Alternative 5+2
	Pros:

Alt.5+1 can disperse the traffic at RA/LA list border.
Cons:

When multiple RA is applied to centre area, by keeping current registration area size and applying Alternative5 solution, registration traffic will be reduced; however, paging traffic will increase.
	Pros:
None

Cons:

It requires registration area configuration change, when multiple RA is applied to centre area.


7.2.2 
System Impact
Comparison criteria on operational impact are the followings. 

· [UE domain] What and how the solution impacts the functionality and capability of UE domain.

· [RAN domain] What and how the solution impacts the functionality and capability of RAN domain.

· [CN domain] What and how the solution impacts the functionality and capability of CN domain.

	
	[UE domain]
	[RAN domain]
	[CN domain]

	Alternative 1


	New data storage for XAI and XA list for CS domain and XA list for PS domain
UE mobility management and call control behaviour required for XA
However, the above mentioned impacts are identical to SAE/LTE mobility management.

UE mobility management on the area change between current registration area(LA/RA) and new registration area(XA)

	New information element (XAC) to broadcast of system information
New information element (XAC) and XA availability indication to MM system information (i.e., CN information) in case of RRC connected mode


	Paging request to multiple registration areas (XAs)
New data storage for XA list for CS domain and XA list for PS domain
Enhancement on interactions Between SGSN and MSC/VLR in case of network mode I
However, the above mentioned impacts are identical to SAE/LTE mobility management.



	Alternative 2

	New data storage for LA list and RA list
UE mobility management and call control behaviour required for multiple LA/RA list
UE mobility management on the area change between current registration area(LA/RA) and new registration area(multiple LA/RAs)
	No Impact
	Paging request to multiple registration areas (LA/RAs)
New data storage for LA list and RA list

	Alternative 3

	Implementation of random algorism in UICC application

Alternative3 need an exact timing design and a dispersed timing.
	No Impact
	No Impact

	Alternative 4
	No impact
	No impact
	No impact

	Alternative 5 
(Common aspects)
	Implementation of random algorism in UICC application

Alternative5 need an exact timing design and a dispersed timing.

Impact on existing timers

Impact on MM states and GMM states
	Paging Re-sending mechanism to border area when centre area paging fails.
	Paging Re-sending mechanism to border area when centre area paging fails, in addition to the impact on Alternative 2.

	
	Alternative 5+1
	In addition, Alt5+1 requires impacts to support Alt.1
	In addition, Alt5+1 requires impacts to support Alt.1
	In addition, Alt5+1 requires impacts to support Alt.1

	
	Alternative 5+2
	In addition, Alt5+2 requires impacts to support Alt.2
	In addition, Alt5+2 requires impacts to support Alt.2
	In addition, Alt5+2 requires impacts to support Alt.2


======================= Next Modification part ===========================
8 Conclusion

This technical report has analysed the potential solutions on how to disperse the registration traffic at densely populated area. Based on the available information at this stage, all five options seem to fulfil the requirement as specified in the clause “Architectural Requirement”.
Based on the available information and considering the impact to the system, Alt.3 is selected as the way forward for Rel-8.
Annex A (Informative):

======================= End of Modification part ===========================
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