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************************** BEGINNING of CHANGES ****************************

4.1.1
Architectural Principles for 3GPP2 1xCS SRVCC

The solution for SRVCC fulfils the requirements of TS 22.278 [9] and the following architectural principles:

1.
The solution shall allow coexistence and be compatible with the 1xCS procedures specified in the 3GPP2 VCC specification, X.S0042 [4].

2.
The solution shall not require UE with multiple RATs capability to simultaneously signal on two different RATs.

3.
The solution shall be transparent to E-UTRA only terminal or network.

4.
The solution shall minimize the coupling between the E-UTRAN and the 3GPP2 access. In particular, the solution shall allow the cdma2000 1xRTT Rev A specification to evolve without necessitating a modification to the E-UTRAN specifications.

5.
RAT change and domain selection should be under network control.

6.
In roaming cases, the Visited PLMN should control the RAT change and/or domain selection while taking into account any related HPLMN policies.

7.
The solution shall not impact cdma2000 RAT.

8.
The solution shall not impact cdma2000 CS CN.

************************** NEXT  SET  OF  CHANGES *************************

5.2.1
E-UTRAN and 3GPP2 1xCS SRVCC architecture

This specification introduces an additional functional entity to those defined in the E‑UTRAN architecture TS 23.402 [3], called 1x CS SRVCC interworking solution function (3GPP2 1xCS IWS), see figure 5.2.1‑1.

NOTE:
The figure only shows the necessary components related to 3GPP2 1xCS IWS.
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Figure 5.2.1-1: SRVCC architecture for E-UTRAN to 3GPP2 1xCS

5.2.2
E-UTRAN and 3GPP UTRAN/GERAN SRVCC architecture

This specification introduces an additional function to those defined in the E‑UTRAN architecture TS 23.401 [2] for SRVCC. This additional function is provided by the MSC Server (i.e., MSC Server enhanced for SRVCC).

NOTE 1:
The following figure only shows the necessary components related to MSC Server enhanced with SRVCC.
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NOTE 2:
MSC Server shown in the figure is enhanced for SRVCC.

NOTE 3:
This architecture also applies to roaming scenario (i.e., S8, S6a are not impacted due to SRVCC).

NOTE 4:
The MSC server enhanced with SRVCC may not be the final target MSC which connects to the target cell.

Figure 5.2.2-1: SRVCC architecture for E-UTRAN to 3GPP UTRAN/GERAN

5.2.3
UTRAN (HSPA) and 3GPP UTRAN/GERAN SRVCC architecture

This specification introduces an additional function to those defined in the UTRAN architecture TS 23.060 [10] for SRVCC. This additional function is provided by the MSC Server (i.e., MSC Server enhanced for SRVCC).
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Figure 5.2.3-1: SRVCC architecture for UTRAN (HSPA) to 3GPP UTRAN/GERAN with Gn based SGSN
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NOTE 1:
The above figures only show the necessary components related to MSC Server enhanced with SRVCC.

NOTE 2:
MSC Server shown in the above figures are enhanced for SRVCC.

NOTE 3:
This architecture also applies to roaming scenario.

NOTE 4:
The MSC server enhanced with SRVCC may not be the final target MSC which connects to the target cell.

Figure 5.2.3-2: SRVCC architecture for UTRAN (HSPA) to 3GPP UTRAN/GERAN with S4 based SGSN

5.3
Functional Entities

NOTE 1:
3GPP2 components are not described here. Please refer to 3GPP2 X.S0042 [4].

NOTE 2:
IMS components are not described here. Please refer to TS 23.237 [14] and TS 23.292 [13].

************************** NEXT  CHANGE *************************

6.1.3
Call flows for SRVCC from E-UTRAN

Figure 6.1.3-1 illustrates a high-level call flow for the E-UTRAN-to-1x voice service continuity procedure.
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Figure 6.1.3-1: LTE VoIP-to-1x CS voice service continuity

1.
Ongoing VoIP session over the IMS access leg established over EPS/E‑UTRAN access.

2.
1xCS SRVCC UE sends measurement reports to eNB.

3.
The E‑UTRAN (e.g., based on some trigger, measurement reports) makes a determination to initiate an inter‑technology handover to cdma2000 1xRTT Rev A.

4.
The E‑UTRAN signals the UE to perform an inter‑technology handover by sending a Handover from EUTRA Preparation Request (3G1x Overhead Parameters, RAND value) message.

5.
The UE initiates signalling for establishment of the CS access leg by sending a Handover from EUTRA Preparation Request (3G1x Overhead Parameters, RAND value) message.

6.
The E‑UTRAN sends an Uplink S1 cdma2000 Tunnelling (MEID, RAND, 1x Origination, Reference CellID) message to the MME.

7.
Upon reception of the Uplink S1 cdma2000 Tunnelling message, the MME selects a 3GPP2 1xCS IWS based on Reference CellID and encapsulates the 1x Origination Message along with the MEID and RAND in a S102 Direct Transfer message (as "1x Air Interface Signalling").

8.
The traffic channel resources are established in the 1x RTT system and 3GPP2 1xCS procedures for initiation of Session Transfer are performed as per 3GPP2 X.S0042 [4].

NOTE°1:
Step 9 and 3GPP2 1xCS procedures in step 8 are independent of each other.

NOTE°2:
The "VDN" parameter referred to in 3GPP2 X.S0042 [4] corresponds to the STN-SR parameter defined in TS°23.237°[14].

9.
The 3GPP2 1xCS IWS creates a 1x Handoff Direction message and encapsulates it in a S102 Direct Transfer message (as "1x Air Interface Signalling").

10.
The MME sends the 1x Handoff Direction message embedded in a Downlink S1 cdma2000 Tunnelling message to the E‑UTRAN.

11.
The E‑UTRAN forwards the 1x Handoff Direction message embedded in a Mobility from EUTRA Command message to the UE. This is perceived by the UE as a Handover Command message.

12.
Once the UE receives the traffic channel information from the cdma2000 1xRTT Rev A system, the UE retunes to the 1xRTT radio access network and performs traffic channel acquisition with the 1xRTT CS access (e.g., 1xRTT BSS).

13.
The UE sends a 1xRTT handoff completion message to the 1xRTT CS access (e.g., 1xRTT BSS).

14.
The 1xRTT CS Access sends message to 1xRTT MSC to indicate of handoff done. The resources between 1x CS IWS and 1xRTT MSC may be released at this step.

15.
Ongoing voice call over the CS access leg established over 1xRTT access. The E‑UTRAN/EPS context may be released based on the normal E‑UTRAN/EPS procedure.

16.
The eNodeB sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates the S1 release procedure is caused by handover from E-UTRAN to 1xRTT.

17.
The MME exchanges Suspend Request/ Acknowledge messages with the Serving GW. The S1-U bearers are released for all EPS bearers and the GBR bearers are deactivated by the MME. The non-GBR bearers are preserved and are marked as suspended in the S‑GW. Upon receipt of downlink data the S‑GW should not send a downlink data notification message to the MME.

18.
S1 UE Context in the eNodeB is released as specified in TS 23.401 [2].

�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





_1284541407.doc
[image: image1.emf]UE E-UTRAN


MME


MSC Server


Target 


UTRAN/GERAN 


Serving/PDN


GW


3GPP


IMS


UE


Um/Uu Iu-cs/A


S3


Sv


S11


S1-MME


S1-U E-UTRAN Uu


SGi


HSS


S6a


SGSN


Iu-ps/Gb


Bearer path before HO


Bearer path after HO


SIP signaling path before HO




� EMBED Visio.Drawing.11  ���



















_1284541541.vsd

UE



E-UTRAN



MME



MSC Server



Target 
UTRAN/GERAN 



Serving/PDN
GW



3GPP
IMS



UE



Um/Uu



Iu-cs/A



S3



Sv



S11



S1-MME



S1-U



E-UTRAN Uu



SGi



HSS



S6a



SGSN



Iu-ps/Gb



Bearer path before HO



Bearer path after HO



SIP signaling path before HO






_1292840532.doc


1xCS SRVCCUE







Tunnelled 1xRTT messages







IMS











 A1











SIP signalling







Bearer after HO







Bearer before HO







1xCS SRVCC UE







 A1







S1-U







S1-MME







S11







S102







1xCS IWS







1xRTT�MSC







1xRTT CS Access







SGi







Serving/PDN GW







MME







E-UTRAN












_1292840708.doc


UE







Target UTRAN/GERAN







MSC Server







SGSN







SGSN







HSS







GGSN







UTRAN (HSPA)







UE







IMS







Uu







Um/Uu







Iu-cs/A







Iu-ps/Gb







Gn







Sv







Gr







Gn







Gi







Iu-ps












_1292840729.doc


UE







Target UTRAN/GERAN







MSC Server







SGSN







SGSN







HSS







Serving/PDN GW







UTRAN (HSPA)







UE







IMS







Uu







Um/Uu







Iu-cs/A







Iu-ps/Gb







S16







Sv







Gr







S4







SGi







Iu-ps







S12












_1292840586.doc
[image: image1.emf]UE E-UTRAN


MME


MSC Server


Target 


UTRAN/GERAN 


Serving/PDN


GW


IMS


UE


Um/Uu Iu-cs/A


S3


Sv


S11


S1-MME


S1-U E-UTRAN Uu


SGi


HSS


S6a


SGSN


Iu-ps/Gb


Bearer path before HO


Bearer path after HO


SIP signaling path before HO




� EMBED Visio.Drawing.11  ���



















_1292840593.vsd

UE



E-UTRAN



MME



MSC Server



Target 
UTRAN/GERAN 



Serving/PDN
GW



IMS



UE



Um/Uu



Iu-cs/A



S3



Sv



S11



S1-MME



S1-U



E-UTRAN Uu



SGi



HSS



S6a



SGSN



Iu-ps/Gb



Bearer path before HO



Bearer path after HO



SIP signaling path before HO






_1290607242.doc


UE







Target UTRAN/GERAN







MSC Server







SGSN







SGSN







HSS







GGSN







UTRAN (HSPA)







UE







3GPP IMS







Uu







Um/Uu







Iu-cs/A







Iu-ps/Gb







Gn







Sv







Gr







Gn







Gi







Iu-ps












_1290607412.doc


UE







Target UTRAN/GERAN







MSC Server







SGSN







SGSN







HSS







Serving/PDN GW







UTRAN (HSPA)







UE







3GPP IMS







Uu







Um/Uu







Iu-cs/A







Iu-ps/Gb







S16







Sv







Gr







S4







SGi







Iu-ps







S12












_1289580376.doc


[image: image1.emf]1xCS 


SRVCC


UE


eNB MME


1xCS


IWS


1xRTT


MSC


. -


12. 1x radio interface proced


ures to acquire a traffic channel


13. 1x handoff com


pletion message


1. Ongoing VoIP sessio


n over the IMS access leg established over E-UTRA access


3. Handover decision


15. Ongoing voice call over the CS access leg e


stablished over 1xRTT access


4. HO from EUTRA preparation 


request (3G1x Parameters)


5. UL info transfer 


(MEID, 1x Origination)


6. UL S1 cdma2000 tunnelling 


(MEID, RAND, 1x Origination)


7. S102 Direct Transfer (1x Air 


Interface Signalling(Origination))


9. S102Direct Transfer (1x Air Interface 


Signalling(Handoff Direction))


10. DL cdma2000 tunnelling 


(Handoff Direction)


11. Mobility from EUTRA 


command (Handoff Direction)


18. S1 UE Context Release


8. 


1x traffic assignment/handoff initiation


14. 1x handoff done


16. S1 UE Conte


xt 


Release Reque


st


S-GW


1xRTT


CS 


access


17. Suspend Request/Ack


2.Measurement Reports




_1285741321.vsd

1xCS SRVCC
UE



eNB



MME



1xCS
IWS



1xRTT
MSC






_1278719300.doc


1xCS SRVCCUE







Tunnelled 1xRTT messages







3GPP2



IMS







VCC AS







 A1











SIP signalling







Bearer after HO







Bearer before HO







1xCS SRVCC UE







 A1







S1-U







S1-MME







S11







S102







1xCS IWS







1xRTT�MSC







1xRTT CS Access







SGi







Serving/PDN GW







MME







E-UTRAN












