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1.1. Introduction
At RAN3#55bis meeting, CS service triggered SRNS relocation in carrier sharing scenario for HSPA evolution was agreed, but whether the SRNS relocation is UE involved or UE not involved or even both is still open. In this contribution, we first analyze these two cases and give our preference, UE not involved SRNS relocation; and then we mainly elaborate on enhancements to the UE not involved SRNS relocation.
2.1. Discussion on SRNS relocation (UE involved vs UE not involved)
As we know, to compare with UE involved SRNS relocation, the UE not involved case keeps radio link configuration with regard to a particular UE as same as possible during the relocation. As a result, the UE not involved SRNS relocation is able to provide better performance in user interruption time and drop call. 
In carrier sharing scenario, the legacy and HSPA+ network share the common air interface resource.  Even though the CS and PS service connection for a particular UE will be relocated to legacy network, the radio link configuration could still possibly remain the same. So, the nature of shared carrier provides a possibility for UE not involved SRNS relocation.
Furthermore, UE not involved SRNS relocation could be enhanced based on the Iur interface between the legacy RNC and NodeB+. 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. Comparing with UE involved case, the UE not involved SRNS relocation is easier to be enhanced to have CN less involved by taking advantage of the Iur interface. 
So, it is proposed to choose UE not involved SRNS relocation as a way forward on carrier sharing scenario. In the following part, we present how this UE not involved SRNS relocation is enhanced.
3.1. Enhanced UE not involved 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 NodeB+ and CS core. The detailed solution is shown in fig1. 
1) UE sends “Initial Direct Transfer” message to eHSPA NodeB.
2, 3) To provide fast and reliable CS service, the eHSPA NodeB 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 eHSPA NodeB. This change can avoid additional the Iu-CS signalling connection relocation load on the Iu-CS interface. Simultaneously, the eHSPA NodeB simultaneously triggers the SRNS relocation procedure.
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Fig1 UE Not involved SRNS relocation with Iu-CS signalling connection 

4,5)The eHSPA NodeB sends “Radio Link Setup Request” message to legacy RNC, which includes the parameters of physical configuration of RLs for UE in the message.
The legacy RNC only preserves all the parameters configured for RLs of this UE and responses with the “Radio Link Setup Response” message to the eHSPA NodeB.
The connection-oriented service of SCCP connection shall be established in conjunction with this procedure.

6) The eHSPA NodeB sends “Relocation Request” message to the legacy RNC through Iur interface, which is used to trigger the execution of SRNS relocation. The legacy RNC establishes the RRC entity, PDCP, RLC and MAC entity for this UE according to the parameters of the Relocation Request messages and allocates all necessary resources for accepted RABs. 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. 
7) The legacy RNC sends “UTRAN Mobility Information” message to UE, including the new U-RNTI allocated by legacy RNC and other UTRAN mobility related information to the UE.

8) UE sends “UTRAN Mobility Information Confirm” message to the legacy RNC.

9) The legacy RNC sends a new message “Relocation Report” to indicate the RABS to be switched to legacy RNC from eHSPA NodeB. Simultaneously, the new Iu-PS establishment is triggered by “Relocation Report” message. 
10) When the SGSN completes the resources relocation of the new Iu-PS connection, it will then send “Relocation Complete” message to the legacy RNC.  The new Iu connection begins to work.  
11)  Legacy RNC sends “Relocation Command” message to eHSPA NodeB after receiving the “Relocation Complete” message. Then the eHSPA NodeB begins to forward data to the Legacy RNC.  
12) After finishing the data forwarding, eHSPA NodeB triggers the Iu release procedure. So, the relocation procedure is completed.

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

Specification changes:
· The “Radio Link Setup Request” and “Radio Link Setup Response” messages are used in the following way, which is different with normal one, maybe its name could be changed to “Iur Setup Request” and “Iur Setup Response”:
The eHSPA NodeB sends “Radio Link Setup Request” message to legacy RNC, which includes the parameters of physical configuration of RLs for UE in the message. The legacy RNC only preserves all the parameters configured for RLs of this UE and responses with the “Radio Link Setup Response” message to the eHSPA NodeB. The connection-oriented service of SCCP connection shall be established in conjunction with this procedure.
· “Relocation Request” message needs to be defined in 25.423 RNSAP protocol, from Serving RNC to Drifting RNC, with the same parameters as that in “Relocation Request” in 25.413. 
· “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”.

· 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” .
4.1. Enhanced UE not involved SRNS relocation without Iu-CS signalling connection
Fig 2 shows the solution of eHSPA NodeB without Iu-CS signalling connection.


[image: image2.emf]UE

Evolved HSPA 

Node B

RNC SGSN MSC

1Init Direct transfer

5   Init  ue message

9  RELOCATION REPORT

6 Utran mobility information with new U-RNTI

7  Utran mobility information confirm

10  Relocation command

Iu release complete

12 Iu release command

8  DL Direct transfer

If the nas message reach 

before the ue 

response ,then RNC 

Buffer the message

Direct transfer

Cs call setup

  DATA FORWARD

11 RELOCATION COMPLETE

SCCP  CC 

3  RL SETUP RESPONSE

4  RELOCATION 

REQUEST with NAS PDU 

RAB ASSIGNMENT

13

2 RL SETUP REQUEST


       Fig 2 signaling flow for SRNS relocation support CS call setup without Iu-CS connection

1) UE sends “Initial Direct Transfer” message to eHSPA NodeB. 
2,3) The eHSPA NodeB sends “Radio Link Setup Request” message to legacy RNC, which includes the physical configuration parameters of RLs for UE.
The legacy RNC only preserves all the parameters configured for RLs of this UE and responses with the “Radio Link Setup Response” message to the eHSPA NodeB.
The connection-oriented service of SCCP connection is established within this procedure.
4) The eHSPA 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 eHSPA NodeB. 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. 
5)The legacy RNC will establish the Iu-CS connection with MSC as if it receives “Initial Direct Transfer” message directly from UE, if the legacy RNC reads NAS PDU from “Relocation Request” message.  
6) The legacy RNC sends “UTRAN Mobility Information” message to UE, including the new U-RNTI allocated by legacy RNC and other UTRAN mobility related information to the UE. 
7) UE sends “UTRAN Mobility Information Confirm” message.
8) If the “Direct Transfer” message from MSC/VLR reaches the legacy RNC earlier than the confirmation of UE by “UTRAN Mobility Information Confirm” message, the legacy RNC should buffer the message, and send the message to UE later.
9) The legacy RNC sends “Relocation Report” message to indicate the SGSN that the Iu connection should be switched from eHSPA NodeB to the legacy RNC. 

10) The Legacy RNC informs the eHSPA NodeB by “Relocation Command” message to begin the data forwarding procedure. 
11) SGSN firstly preserves enough resource for re-establishing the Iu connection with the legacy RNC. After completing the establishment of the new Iu connection with the legacy RNC, SGSN may switch data flow from the old Iu to new Iu connection after sending “Relocation Complete” message.
12) SGSN triggers the Iu release procedure after using the new Iu connection.

13) After the completion of Iu-release procedure, the SRNS relocation procedure ends.

14) The CS call procedure should be executed as normal.
 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 COMMAND   message needs to be defined in Iur interface.

· RELOCATION COMPLETE message needs to be allowed to transmit from CN to RNC.

· 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.
5.1. 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

Needs 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. 
6.1. Proposal
Based on the discussion above, we propose to choose UE not involved SRNS relocation as the way forward on carrier sharing scenario for HSPA+. It is also proposed RAN3 to consider enhancing the Iur interface to support SRNS relocation via Iur, and to capture the enhanced UE not involved SRNS relocation in TR25.999. 
7.1. References
[1] 3GPP TR 25.999 v1.2.0, “HSPA Evolution beyond Release 7 (FDD)”;
[2] R2-070306,”CS service enabling HO for PS only network”;
[3] 3GPP TS 25.331, Radio Resource Control protocol.
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