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1. Introduction
It has been agreed in principle that the enhanced SRNS relocation procedure is used in inter-Node B+ mobility in TR25.999, while SRNS relocation between legacy network and HSPA+ is assumed to be implemented through the existing approach in Release 6. 
It is well known that the existing SRNS relocation is on the basis of the fact that SRNS relocation is rarely happened. However, in the carrier sharing scenario for HSPA+, SRNS relocation becomes a frequent event because not only UE’s mobility but also CS service may trigger it. As a result, signalling load on Iu interface may increase significantly and the low efficiency of existing SRNS relcoation procedure becomes severe when it occurs with high frequency. Therefore, we think it is necessary to introduce an Iu-less and more efficient SRNS relocation procedure.
In this contribution, we first provide an Iu-less SRNS relocation procedure; and then we give an example for CS service triggered SRNS relocation.
2. Enhanced SRNS relocation procedure 
As the eHSPA RAN architecture becomes flat, SRNS relocation becomes a much more frequent events than in pre-HSPA+ network. This results in significantly increase in signalling load on Iu interface to CN. One possible solution to this problem is to have CN less involved in SRNS relocation.

We show the signalling flow for the enhanced SRNS relocation procedure. In Particular the following steps apply:
1)
Based on services request from UE or load balance scheme (and possibly some other RRM specific information), the source Node B+ decides to redirect the UE context to target legacy RNC.
2)
The source Node B+ issues a Relocation Request to the target legacy RNC passing the necessary information (context transfer) to prepare the HO at the target side. After performing Admission Control, the target legacy RNC configures the required resources in case of target legacy RNC decide to accept this request.
3) The target legacy RNC trigger the procedure of transport bearer establishment if there do not exist the dedicated Iur link for this UE.
4)
The Relocation Response message is sent to the source Node B+ with the necessary information for the UE to reconfigure the radio path towards the target legacy RNC.  If   target legacy RNC does not admit the relocation, legacy RNC would send “Relocation cancel” message to source Node B+ and the relocation procedure ends.
5)
The RECONFIGURATION message which possibly is one of following message: physical channel reconfigure request/ transport channel request/ Radio bearer request   is sent by the source Node B+ with the information to in the target legacy RNC.  However the target legacy RNC decide not change current configuration any more, it would send “UTRAN mobility information” message to UE and then execute the UTRAN mobility information procedure .
A)  The source Node B+ can start forwarding GTP-PDUs of the different RABs to the target legacy RNC, depending on their QoS Profile.
6)
The UE does the actions indicated by received message..

7)
The target legacy RNC sends a Relocation report message to the CN with a request to establish the different RABs between target legacy RNC and CN.
8)
The CN responds with a Relocation Complete message and starts to forward the data in the new path in case it successfully configures the required resources. Otherwise, the CN sends Relocation cancel message to legacy RNC.
9)
The target legacy RNC finally initiates the release of the resources in the source Node B+.
10)  The source Node B+ sends “Iu release complete” message after it completes the resource release procedure. 
Then the relocation procedure ends.
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Figure 1 Signalling flow for enhanced SRNS relocation in carrier sharing scenario
3. Examples of enhance relocation procedure in carrier sharing deployment

In carrier sharing scenario, the legacy and HSPA+ network share the common air interface resource.  The CS and PS service connection for a particular UE will be relocated to legacy network, the radio link configuration may possibly remain the same or change according to target RNC decision..

3.1. Enhanced SRNS relocation with Iu-CS signalling connection
We first consider the SRNS relocation enhancements in the case of Iu-CS signalling connection is existed between Node B+ and CS core. The detailed solution is shown in fig1. 
1) UE sends “Initial Direct Transfer” message to e-HSPA Node B+.
2, 3) To provide fast and reliable CS service, the e-HSPA Node B sends “Initial UE Message” and establishes a SCCP connection with MSC/VLR.  “Initial UE Message” is extended by adding the legacy RNC-ID in this message, so that the MSC knows that it should establish the RAB for CS services for this UE with the legacy RNC rather than the e-HSPA Node B+. This change can avoid additional the Iu-CS signalling connection relocation load on the Iu-CS interface. Simultaneously, the e-HSPA Node B+ simultaneously triggers the SRNS relocation procedure.

4-15) the detail refer the section 2 step 2-step 10
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Fig2  Enhanced SRNS relocation with Iu-CS signalling connection 

16) After relocation procedure, RNC starts to the CS Call setup procedure.

3.2. Enhanced relocation without Iu-CS signalling connection
Fig 3 shows the solution of e-HSPA Node B+ without Iu-CS signalling connection.
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       Fig 3 signalling flow for SRNS relocation support CS call setup without Iu-CS connection

The difference between figure3 and figure 2 is “Relocation Request” message which is described as following:

Step 2） :The e-HSPA sends enhanced “Relocation Request” message to legacy RNC to trigger the execution of SRSN relocation, including the NAS PDU from “Initial Direct Transfer” message that is necessary for CS Call setup in the legacy RNC , and IE “Source RNC to Target RNC container” and RAB parameters which are now being used in e-HSPA Node B. The legacy RNC allocates the resource and establishes the RRC entity, PDCP, RLC and MAC entity for this UE. The purpose of this procedure is to transfer SRNS contexts from the source RNC to the target RNC, and to move the SRNS role from the source RNC to the target RNC. 
Step 6)The legacy RNC will establish the Iu-CS connection with MSC as if it receives “Initial Direct Transfer” message directly from UE in case that  the legacy RNC reads NAS PDU from “Relocation Request” message.  
3.3. Specification Changes
· RELOCATION REQUEST message which is defined in 25.413 RANAP protocol needs to be re-used in Iur interface and extended by adding IE “NAS PDU”.

·  “Relocation Report” message needs to be defined in 25.413 RANAP protocol, which is sent by the target RNC to inform the CN to allocate the resource for the relocation. The parameters of Relocation report are same as those of  “Relocation Request Acknowlege”.

· “Relocation Complete” message needs to be re-defined in 25.413 RANAP protocol, only changing the signalling direction from D-RNC->CN to CN->D-RNC.
· “Initial UE Message” needs to be extended by adding IE  “Target  RNC-ID for RAB”.

· Add a new RELOCATION REPORT message to inform the SGSN to establish a new Iu connection with new serving RNC. The RELOCATION REPORT message is same as above section 2.1.
· MSC functionality of processing extended “Initial UE Message” needs to be added which should establish the RAB with the RNC indicated by IE  “Target  RNC-ID for RAB”
4. Comparison between the Relocation through Iur and Iu

Iu load and SGSN processing load

· Relocation through Iu

To realize the relocation, 5 Iu signalling messages are needed, in which, “Relocation Required” and “Relocation Request” are quite large. As the relocation in the carrier sharing scenario will be more frequent than currently, so the signalling bandwidth and processing load of SGSN are increased largely. It will result in Iu signalling congestion and decrease the SGSN processing ability.

· Relocation through Iur

Only two Iu signalling messages are needed, which don't contain configuration parameters, e.g.  the source RNC to target RNC container, so the Iu signalling bandwidth will be saved. SGSN doesn't need to process the relocation control and data forwarding, so the processing load is reduced.

Iur requirement

· Relocation through Iu

No change
· Relocation through Iur

Enhancements are needed to do on Iur, adding “Relocation Request” and “Relocation Command”. And the bandwidth for both of signalling and data on Iur will be increased. 

Delay

· Relocation through Iu

Uu resources are relatively fewer than Iu resource, moreover, the configuration procedure are also complicated and needs longer time. And relocation failure is mainly due to Uu reconfiguration. So doing Uu switching firstly will fasten the whole relocation, reduce the delay and failure case. 

In addition, fewer signalling is needed in relocation through Iur case, so the overall delay will be reduced.

· Relocation through Iur

Iu is requested to setup firstly before the Uu switching, if the Uu switch fails, then the Iu configuration and the configuration time is wasted in a sense. 

More signalling is needed, and all the signalling needs to go via SGSN, the whole delay will be much longer.

Backwards compatibility

· Relocation through Iu

Need to add some IE in the existing messages to support CS service.

Details: e.g: add parameters of physical configuration of RLs for UE in “RELOCATION REQUIRE”.
· Relocation through Iur

Enhancement on Iur as mentioned before. 

“Relocation Report” message is added on Iu interface.

“Relocation Complete” message is transmitted from CN to RNC.
Forwards compatibility

· Relocation through Iu

Relocation procedure has to be redefined for inter-working with LTE.

· Relocation through Iur

Similar to LTE’s HO procedure, can inter-working easily with LTE.

Based on the above discussion, it can be seen that if some enhancement could be done Iur, then the proposed solution – relocation via Iur – has more gains than the traditional relocation through Iu. 
5. Proposal
Based on the discussion above, we propose RAN3 to consider enhancing the Iur interface to support SRNS relocation via Iur, and to capture the enhanced SRNS relocation in TR25.999. 
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