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1.
Introduction

At RAN3#64 [1] was agreed and the changes are introduced in 25.319 ver 9.0.0. Which protocol to use for the handling of deactivation or activation of the secondary carrier in a non serving Node B was left open. 
There are two choices for the protocol selection:

1. Use NBAP/RNSAP signalling

2. Use a control message of Iub/Iur interface UP protocol

2.
Discussion

2.1
RAN Architecture
NBAP and RNSAP provide the Radio Link Management function that allows the SRNC to manage Radio Links using dedicated resources in Node B (DRNS). It is a natural choice to extend the Radio Link Management function to control activation and deactivation of a carrier locally in Node B, i.e. a status change of dedicated radio links.

A Radio Link Management function is not provided by Iub/Iur user plane protocol. Furthermore each MAC-d flow is supported by a separate Iub/Iur flow, i.e. there are typically several Iub/Iur flows for a UE. The activation and deactivation of the secondary carrier is related to the UE context and not only to one MAC-d flow.
Conclusion: from a pure UTRAN architectural point of view NBAP/RNSAP is the appropriate choice.
2.2
Differentiated Flow Handling In Transport Networks

There are a number of mechanisms to allow differentiated handling of data flows in a transport network. Differentiated flow handling in a transport network is typically used to allow signalling flows to be separated from user data flows, providing a reliable forwarding of signalling data with high QoS. In UMTS the signalling over Iub/Iur (NBAP/RNSAP) is separated from user data and uses a signalling transport link.
Different forwarding characteristics can be achieved using for example:
· Priorities
· Flow control

· Congestion control

· Buffer management

If control messages are sent on the user plane links the forwarding characteristics will be the same as for user data, which is not appropriate for signalling. E.g. if queues are built up in a node the signalling data will not be prioritised or in case of congestion signalling messages risks being discarded by buffer management.
Conclusion: from the perspective of a general flow handling in the transport network layer NBAP/RNSAP is the choice providing the best robustness.
2.3
Performance

The 3GPP standard allows, but does not mandate, that a user plane link is setup directly from Node B to the SRNC also when Iur is involved. The NBAP/RNSAP signalling link will pass the DRNC.

Based of the following simple assumptions of a typical network configuration and reasonable node capabilities the NodeB to NodeB delay can be estimated:

· Overhead from transport network (IP or ATM) = 40 octets (same for both solutions all links)
· Overhead for #7 in Iur = 25 octets (only for RNSAP)

· Control message size for UP frame = 5 octets
· Control message size of NBAP/RNSAP = 15 octets
· Effective link rate on Iub = 150 kbps (loaded but not overloaded)

· Effective link rate on Iur = 600 kbps (loaded but not overloaded)

· Effective switching capability in DRNC (input port to output port) including processing time = 25 kbps
· Processing delay in SRNC is independent of selected solution, assume 6 ms (same for both solutions)
The delay (in ms) from Node B to Node B for NBAP/RNSAP and for UP solution is calculated in the table below:

	
	NBAP/RNSAP
	UP message:

direct link Node B - SRNC

	Iub delay
	2,9
	2,4

	store and forward through DRNC
	4,8
	0

	Iur delay
	1,1
	0

	Processing in SRNC
	6,0
	6,0

	Iur delay
	1,1
	0

	store and forward through DRNC
	4,8
	0

	Iub delay
	2,9
	2,4

	Delay NodeB to Node B
	24 ms
	11 ms


For both solutions the delay is acceptable. With the transport network is not loaded, the UP solution provides the shortest delay, but the robustness against disturbances under high load conditions is poor. At increased load in the transport network the delay on the transport links will increase for the UP solution. The delay for the NBAP/RNSAP solution, with prioritisation of the signalling links, will remain constant.  The increase in delay due to high load will typically be much larger than the small difference of 13 ms indicated in the above table.
Conclusion: even if the delay of the UP solution is shorter under low load conditions, the difference is not big enough to motivate the poor robustness against disturbances under high load conditions. Also from performance point of view the NBAP/RNSAP is the preferred choice.
3.
Stage three details

3.1
Class one or class two procedure

No action shall be performed in the sender of the (de)activation message after the receiver has processed the (de)activation. From logical functionality point of view a response message is not needed. The probability to lose an NBAP/RNSAP message is small and if the message is lost the consequences are small and acceptable:

An activation command is lost:

· The non serving NodeB will not synchronise with the UE. This condition will be detected in the SRNC as there will be no Radio Link Restore message from the NodeB. With a timer supervision of the Radio Link Restore message the SRNC can take an appropriate action to resolve the issue.
A deactivation command is lost:

· The non-serving Node B will not release the related HW resources, and report a synchronisation failure when the UE loses synchronisation in the cell.  The only consequence of this condition is waste of HW resources in the Node B, but as loss of NBAP/RNSAP messages are very rare this consequence is acceptable.
Note: if the above consequence is regarded unacceptable in some network implementation, the probability of loosing a NBAP/RNSAP message can be decreased to acceptable levels by repetition of the message. 

Conclusion: a class two procedure is appropriate for the NBAP/RNSAP signalling of (de)activation
3.1
Introduce a new NBAP/RNSAP procedure
The following dedicated class two procedures is possible to use for the signalling from SRNC to DRNS or Node B. Any other existing class 2 dedicated procedure is unreasonable to use:
· Downlink Power Control [FDD]
· Radio Link Activation

Looking at the message syntax for these procedures there are mandatory IEs in both messages that have nothing to do with the task of (de)activating a secondary radio link. It is therefore preferable to introduce a new procedure for RNC to non serving Node B (de)activation message. It is then also cleaner to introduce a new procedure for the corresponding signalling from serving Node B to RNC.
A general dedicated UE status information exchange between SRNC and DRNS/NodeB might be useful for other purposes than (de)activation. Therefore the procedure name, procedure text, terminology etc. should be as general as possible. The IEs for activation status should be optional with a note that is shall be present in this 3GPP release.
Conclusion: Introduce two new procedures in 25.433 and 25.423 used for (de)activation of the secondary serving radio links.
4.
Proposal

It is proposed to select NBAP and RNSAP signalling when serving Node B indicates (de)activation of the secondary carrier to RNC and for the corresponding request from RNC to non-serving Node B and agree the text proposal to 25.319 in [2].
It is proposed to discuss and agree the proposals in chapter 3 and agree the CRs to 25.423 and 25.433 in [3] and [4].
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