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1. Introduction

For dedicated carrier scenario, it has been suggested for Evolved HSPA Flat Architecture that PS only RAN supports Iu-CS signalling to perform CS enabling HO (9.1.1.3.4 of TR [1]). For carrier sharing scenario, Iu-CS signalling is seen as an option when performing CS enabling SRNS relocation, and it can be seen from the comparison table that Iu-PS and Iu-CS signalling only’ solution seems more advantageous [2]. 
But if the Iu-CS signalling connection is realized in traditional way, there will be some impacts on MSC due to extension of RNC_ID, All-IP access deployment and high number of Iu-CS signalling connection. Regarding that the MSC would keep the same as legacy network at the first period of network migration, we propose to support the Iu-CS signalling connection via Iu-PS and Gn-C, in which way, the Evolved HSPA network would hardly impact the MSC.
2. Discussion
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Figure 1
Stand alone and carrier sharing in the same network
Figure1 shows the Evolved HSPA flat architecture with one tunnel solution. Also the CS service in both stand alone and carrier sharing scenarios are recommended to use Iu-CS signalling interface (refer to [1] and [2]). But Iu-CS interface is not present in Figure 1.
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Figure 2
Traditional method of Iu-CS C interface support
Figure2 shows the traditional Iu-CS signalling connection.
Considerations if the Iu-CS signalling connection is realized in traditional way:
1. The CS core needs to support much more Iu-CS signalling connections for the numerous eHSPA NodeBs.

2. The extension of RNC-ID impacts not only PS core but also CS core (refer to [3]).

3. eHSPA NodeB should realize ATM transport if MSC doesn’t support IP protocol of Iu-CS, which is usual case today. That introduces complexity on eHSPA NodeB, especially for All-IP access deployment scenario, like home coverage.
4. Until now, we find that only several RANAP messages are needed to support CS enabling HO or SRNS relocation: Initial UE Message, Relocation Required, and Relocation Command. It seems not worth having a special interface to be exchange only several signalling.
To avoid the above problems, we propose to support the Iu-CS signalling connection via Iu-PS and Gn-C, in which way, the Evolved HSPA network would hardly impact the MSC. 
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Figure 3
Improved method of Iu-CS C interface support
Figure3 shows architecture with an improved option of Iu-CS C interface support. The Iu-CS C may be carried on the same interface with Iu-PS to SGSN, and SGSN transfers the Iu-CS signaling between eHSPA NodeBs and MSC. If only Iu-PS signalling exists between eHSPA NodeB and SGSN with one tunnel solution, SGSN needs only signaling process in a unitary platform, which can enhance the capability of signaling transferring. 
For All-IP access deployment of eHSPA NodeBs, SGSN can also perform IP<->ATM converter if MSC doesn’t support IP transport protocol.

SGSN may maintain the relationship of RNC-ID and Extended RNC-ID to reduce the number of Iu-CS interface and the impact of extended RNC-ID on MSC. From the viewpoint of MSC, only RNC-ID is treated and the extended RNC-ID does not work. That is to say, if CS signalling can be transferred by SGSN that keeps the relationship of RNC-ID and Extended RNC-ID, the extended RNC-ID doesn’t impact MSC and MSC could still use the RNC-ID IE instead of Extended RNC-ID. 
As mentioned above, MSC will only support ATM transport at the first period, in this case, an improved method of Iu-CS C interface support is given as follows example:
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Figure 4
Example of Iu-CS C support in SGSN
Since Evolved NodeBs have direct IP connections towards the SGSN, Iu-PS C and Iu-CS C may share the same protocol stack of Radio Network Layer (RANAP) and Transport Network Layer (SCCP/M3UA/SCTP/IP).
Since SGSN have an ATM connection towards the MSC, Iu-CS C may share the same protocol of Transport Network Layer with Gs interface (SCCP/MTP3B/SSCF/SSCOP/AAL5/ATM).

SGSN is responsible for the IP<->ATM convert of Transport Network Layer of Iu-CS C, which means SGSN needs to identify the CS signalling and keep the relationship of IP transport and ATM transport. 
In Figure 4, a RNC-ID table is configured in SGSN as: 

- legacy RNC with the RNC-ID＝0x00B

- eHSPA NodeB2 with the Extended RNC-ID＝0x00A1

- eHSPA NodeB3 with the Extended RNC-ID＝0x00A2

We can say the two eHSPA NodeB make up of a RNC Group with RNC-ID = 00A. Then the RNC Group may be considered as only RNC in MSC, who should still identify the RNC-ID instead of Extended RNC-ID. SGSN needs to keep the relationship of RNC Group and eHSPA NodeB. The Iu-CS signalling from MSC should be transferred to related eHSPA NodeB.
Specification Changes：
1. The eHSPA NodeB should be configured with same destination of SGSN for both CS and PS signaling. 
2. The Iu-CS C may be carried on the same interface with Iu-PS to SGSN.

3. SGSN should handle the RANAP messages even though CN Domain Indicator is CS domain, and SGSN transfers the Iu-CS signaling between eHSPA NodeBs and MSC.
4. SGSN may maintain the relationship of RNC-ID and Extended RNC-ID to reduce the number of Iu-CS interface and the impact of extended RNC-ID on MSC, then MSC doesn’t need to use Extended RNC_ID as showed in CR [5].
3. Conclusion and Proposal
We propose RAN3 to consider the problems caused by Iu-CS realized in traditionally way, and propose the improved method to be included in TR. If approved, the CR [5] is suggested to add notes following the related revised parts of extended RNC-ID: 
If CS signalling can be transferred by Packet Switched CN who keeps the relationship of RNC-ID and Extended RNC-ID, the extended RNC-ID doesn’t impact Circuit Switched CN who should still use the RNC-ID IE instead of Extended RNC-ID.
It is proposed to include the text proposal below for the section 9.1.1.3.x of E-HSPA TR25.999:
------------------------------------------ Beginning of Text Proposal -----------------------------------------
9.1.1.3.x
Iu with RNC U-Plane & C-Plane functions in Node-B: Iu CS support permutations comparison
	Functionality
	Iu PS & Iu CS Supported
	Iu PS only RAN (i.e. no Iu-cs)
	Iu PS, and Iu-cs Signalling only

	Connectivity
	The CS core needs to support much higher number of Iu-cs links for the numerous eHSPA NodeBs, which could be problematic.
	No need to care of the CS core connectivity  
	The CS core needs to support much higher number of Iu-cs links for the numerous eHSPA NodeBs, which could be problematic.

	Transmission
	eHSPA NodeB will need to support Iu-cs UP.
	No need to care of the CS core transmission capability
	The User Plane of Iu-cs is not used. Transmission for Iu-cs signalling not foreseen to be a problem. Relies on the addition of Iur for UP.

	Paging Co-Ordination
	Makes paging quick and easy without a requirement for a Gs interface.
	Gs interface is needed to support paging co-ordination.
	Makes paging quick and easy without a requirement for a Gs interface.

	CS Enabling HO
	No need of CS Enabling HO.
	CS Enabling HO will be relatively slow as UE has to re-select a CS cell and to start RRC connection.
	CS Enabling HO will be fast as Initial Direct Transfer will be processed in parallel.

	Needed UP Functionality
	RAN functionality both for PS as well as for CS service is needed
	Only RAN functionality for PS service is needed
	Only RAN functionality for PS service is needed.


Considering the tradeoff between fast CS enabling HO and functional complexity, ‘Iu-PS and Iu-CS signalling only’ solution is more advantageous and suggested to be preferential.

Based on the traditional method to support Iu-CS C interface, the CS core needs to support much higher number of Iu-CS links for the numerous eHSPA NodeBs, and the extension of RNC-ID impacts not only PS core but also CS core. Another problem is that complexity may be introduced into eHSPA NodeB if MSC only support ATM transport, especially for All-IP access deployment scenario, like home coverage. So an improved method of Iu-CS interface support may be also taken as an option.
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Figure x
Improved option of Iu-CS C interface support
The figure shows architecture with an improved option of Iu-CS C interface support. The Iu-CS C may be carried on the same interface with Iu-PS to SGSN, who is responsible for the Iu-CS signaling transferring between eHSPA NodeBs and MSC, so as to minimize the impact on MSC of Evolved HSPA Flat Architecture.

------------------------------------------------ End of Text Proposal -------------------------------------------
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