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Introduction

Two conference calls were organised by Vodafone on Iu-flex on maintenance shut down and load balancing.  The minutes of these calls were circulated on the SA2 exploder by Vodafone.  During the calls, two main proposals are being considered.   A brief summary of the two proposals is as follows:

RNC centric approach:

RNC identifies LAU/RAU/Attach based on cause value in RRC connection request and from Rel-5 on Initial Direct transfer.   If an MSC/SGSN is flagged for “maintenance shutdown”, the RNC will forward these to another MSC/SGSN.

CN centric approach (Current CN selects destination node):

The MSC/SGSN undergoing “maintenance shutdown” or in overload, on receipt of a LA/RA update:

· the MSC  performs a new TMSI reallocation procedure.  The NRI in the TMSI will point to another MSC.  It then sends a LA reject with cause value 96 etc. causing the UE to perform another LA update that will be directed to the new MSC by RNC based on normal NRI handling principles.

· the SGSN sends a RAU accept allocates a new (P-)TMSI which points to another SGSN.  It also sets the PRAU timer to be a very low value.  The UE performs a RAU after this period which will get diverted to the new SGSN by RNC based on normal NRI handling principles.

This contribution compares the two proposals.

Comparison

	
	RNC centric solution
	CN centric solution

	Development effort
	
	

	> RNC
	Yes

Need to use cause value from RRC connection request and/or uplink direct transfer and perform re-direction if required.
	None

	> MSC
	None
	Yes

Perform rejection of LA.  Assign TMSI.

Obtain load information from other MSCs.

	 > SGSN
	None
	Yes

Perform RA Accept with a small PRAU timer value.  

Assign P-TMSI.

Obtain load information from other SGSNs

	Configuration impact
	
	

	> RNC
	Yes

Associated with the development mentioned above.

Mark specific NRI for re-direction
	None

	> MSC
	None 

(Provided all MSCs already support “default” node functionality)
	Yes

Associated with the development mentioned above.

	> SGSN
	None 

(Provided all SGSNs already support “default” node functionality)
	Yes

Associated with the development mentioned above.

	(P-)TMSI address space limitation
	None
	Small impact.

Small number of (P-)TMSI must be allocated to each  MSC/SGSN to identify contexts during the transfer process to avoid obtaining IMSI over the air and for transfer of PDP context information.  

	Gs interface
	Does not handle
	Does not handle

	Multivendor solution?
	Yes

Uses existing load distribution algorithms in RNC
	No.

It depends on the CN obtaining the load information from the other CNs over non-standardised interfaces

	Applicability for load balancing
	Automatic

RNC can do this automatically based on RANAP overload information
	No (in a multivendor environment)

An overloaded CN can move users.  But it is not aware of the load of the other CN nodes in a multivendor environment



	Left over UEs in the current node
	
	

	 > CS side
	More

Those with long lived Iu-CS connection and those that made any CS call during the periodic LAU timer.

Cannot handle pre-Rel5 terminals with long lived Iu-ps connection
	Less

Those with long lived Iu-CS connection and those that made any CS terminating call during the periodic LAU timer.

CM service reject option possible for originating call.

Can handle pre-Rel-5 terminals with long lived Iu-ps connection.

	 > PS side
	None

RRC connection release with cause value “directed signalling connection re-establishment”
	More

Detach with Re-attach possible but will lose all PDP contexts

	Common solution for CS and PS side (impact of this on implementation is minor but is “nice to have”)
	Yes
	No

	Service Interruption  (and hence chance of missed calls)
	No additional time period
	15s for CS

PRAU timer value for PS



	Impact on signalling load
	No increase
	Increase in signalling load

	Applicability for A interface
	Yes

Not the same solution, but still a RAN centric solution is possible by looking at DTAP messages in BSC
	Yes

	Applicability for Gb mode
	Not considered
	Needs to be evaluated


Handling GS interface:

 So far there has been only one proposal on handling Gs interface and this impacts both MSC and SGSN.   There is no impact on the RNC.

Variations  of the CN centric approach

Some variations to the basic principle of the CN Centric approach can also be considered:

It can be modified but with current CN node using a “default” (P-)TMSI to allow RAN to choose the next node.  This can be achieved in different ways.  One approach is to use a specific NRI for this re-direction.  And the space for this NRI will be distributed among the CN nodes.   This is the worst case(?) in terms of impact on address space but the easiest(?) in terms of configuration.  Other optimisations to reduce impact on the (P-)TMSI address space are also possible.

This would remove the problem with load information in a multivendor environment but would bring some impact on the RNC.

Conclusion

From the comparison table above, it seems that both solutions have benefits and drawbacks but the RAN centric solution has marginal benefits over CN centric solution.   Further, in the absence of Gs interface, it only impacts RNC.

However, solutions for Gs interface will impact MSC and SGSN.  Thus in Network Mode I, the CN centric solution has the main advantage that it impacts less number of nodes (MSC and SGSN and does not impact RNC).  But it has limitations in a multivendor environment and any solution to that problem would impact RNC and take away the key benefit of the proposal.

In summary, in a multivendor environment or when Gs interface is not used, the RAN centric solution seems to have an edge over CN centric solution.  However, if this is not required or when Gs is used, the CN centric solution has a definite advantage.
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