SA WG2 Temporary Document

Page 1

[image: image1.emf]1xCS 

CSFB

UE

E-

UTRAN

MME

1xCS

IWS

1xRTT

MSC

. -

3. 1xRTT CS Paging

5b. UL/DL Information

Transfer

5a. UL/DL S1 cdma2000

Tunnelling

S102 Direct Transfer

5. 1xRTT CS Paging

1. UE is E-UTRAN attached and registered with 1xRTT CS

4. If UE is idle, MME performs Network-initiated 

service request

2. Paging Request

15. UE returning to 1xRTT per 3GPP2 specifications if UE accepts the call

. 

7. 1xRTT CS Page Response Message

8b. Paging Response

8a. 1xRTT CS Paging 

Response

6.Optional Measurement Report 

Solicitation

9. Assignment Request/Complete

11. S102 Direct Transfer  (1x Air 

Interface Signalling (Handoff Direction))

12. DL cdma2000 tunnelling 

(Handoff Direction)

13. Mobility from EUTRA 

command (Handoff Direction)

14a. CONNECT/DISCONNECT

14c. CONNECT/ 

DISCONNECT

14b.CONNECT/ 

DISCONNECT

10. 1x traffic assignment/

Handoff procedure

7a. UL/DL Information

Transfer

7b. UL/DL S1 cdma2000

Tunnelling

S102 Direct Transfer

3GPP TSG SA WG2 Meeting #66


TD S2-084539


Montreal, Canada
23 - 27 June 2008
Source:
Huawei
Title:
Discussion for 1xRTT CS Fallback 
Document for:
Approval
Agenda Item:
8.8
Work Item / Release:
SAE / Rel-8
Abstract of the contribution: This paper discusses 1x CSFB exception cases and provides an alternative solution.
1. Discussion for Mobility Management
As depicted in S2-084425, SA2 made the assumption that the E-UTRAN provides control information (e.g. an indication from the E-UTRAN when the UE is in connected state or an indication over the broadcast channel) that causes the UE to trigger 1xCS pre-registration or re-registration.
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Figure 1-1: TA/LA misalignment for 1x CSFB 

So it needs to discuss what kind of control information E-UTRAN should provide towards UE. Currently, in 1xRTT system, UE chooses the serving 1x MSC based on LA. So, in order to keep in line with 1xRTT Mobility Management, the following function is suggested.
Overall E-UTRAN coverage can be considered as one virtual LA or can be split into several virtual LAs and E-UTRAN provides the so-called virtual 1xRTT LA towards UE (e.g. an indication from the E-UTRAN when the UE is in connected state or an indication over the broadcast channel). In general, virtual LAs may consist of one or more TAs and are different from 1xRTT LA and CSFB capable UEs camping on EUTRAN are served by the existing 1xRTT MSCs.
In the 1xRTT Location Update, the UE may use a Virtual Location Area as indicated by the current LTE cell and MME selects the 1xCS IWS and 1x MSC based on the virtual 1x LA as well.
Note that current RAN specifications don’t specify the broadcast of a LA indication and would require changes in the related specifications i.e. TS 36.331.
2. Discussion for MT - TA/LA misalignment
Regarding CSFB for GSM/UMTS, TA/LA misalignment had been discussed for a long time and Roaming Retry mechanism for MT case has been re-used to solve the problem eventually. 
Obviously, 1x CSFB has the same problem as shown in Figure 2-1 below but there is no so-called Roaming Retry mechanism in 3GPP2.
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Figure 2-1: TA/LA misalignment for 1x CSFB 

Also, some 1x CSFB specific exception case may happen as shown in Figure 2-2 blow. 
From 1x MSC perspective, if the 1x MSC knows that UE is just served by 1xCS IWS, the 1x MSC will only page the UE via 1xCS IWS.
UE will select a suitable “1x cell” depending on the 1x radio criteria before sending 1xRTT CS Paging Response towards 1xMSC. However, it can’t be guaranteed that UE will be served by the 1xC IWS which means the 1xRTT CS Paging Response may sent towards 1x MSC via other 1xRTT BSC. 

In that case, the 1x BSC will encounter an error due to no paging procedure.
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Figure 2-2: Paging exception case for 1x CSFB 

However, since 1x CSFB architecture is based on 1x SRVCC which is quite different from CSFB for GSM/UTMS, the exception case can be solved by Handoff procedure naturally:
(1) If the target Reference Cell is served by different 1xBSC or 1xMSC, IxCS IWS initiates the inter-1x BSC or inter-1x MSC Handoff procedure by sending Handoff Required message, repesctively. 
(2) If the 1xCS IWS is collocated with 1x BSC and the target Reference Cell is served by 1xCS IWS, 1x traffic assignment procedure is to be triggered.
The more details are depicted in the Figure 2-2 below.
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Figure 2-2: CS MT call using fallback to CDMA 1x RTT network

1.
UE is E-UTRAN attached and pre-registered with 1xRTT CS as defined in X.2.1.1.
2.
1xMSC sends a paging request to the 1xCS IWS node.

3.
1xCS IWS node forwards the 1x RTT CS paging request via the S102 tunnel to the MME. 

4.
If the UE is in idle state, the MME performs the network initiated Service Request procedure in order to bring the UE to active state prior to tunnelling of the 1x RTT CS paging request toward the UE.

5.
MME forwards the 1xRTT CS paging request to the UE.
6.
The eNB may optionally solicit a measurement report from the UE to determine the target 1x cell.
7. UE generates a 1xRTT CS Paging Response message.

7a.
The 1xRTT CS Paging Response message is transferred from the UE to E-UTRAN.

7b.
E-UTRAN forwards the 1xRTT CS Paging Response message to the MME including the Reference CellID.

8. The MME sends a S102 Direct Transfer message (1x CS Paging Response, Reference CellID) to the 1xCS IWS node and then IxCS IWS forwards the 1xRTT CS Paging Response towards 1x MSC.
Editor’s Note: The following step 9-13 as specified in section 6.1 in TS 23.216 takes place.
9.Upon receiving 1xRTT CS Paging Response, the 1x MSC sends an Assignment Request message to the 1x BS and 1xCS IWS sends back an Assignment Complete message to the 1x MSC.
10.
Upon receiving Assignment Complete message, 1xCS IWS initiates the 1x Handoff procedure by sending Handoff Required towards 1x MSC to trigger inter-1x BSC Handoff (or inter-1x MSC Handoff if the target Reference Cell is served by different 1xMSC). The traffic channel resources are established in the 1x RTT system. Note that 1x traffic assignment procedure instead of Handoff procedure is to be triggered if the 1xCS IWS is collocated with 1x BSC and the target Reference Cell is served by 1xCS IWS.
11.
The 3GPP2 1xCS IWS creates a 1x Handoff Direction message and encapsulates it in a S102 Direct Transfer message (as "1x Air Interface Signalling").

12.
The MME sends the 1x Handoff Direction message embedded in a Downlink S1 cdma2000 Tunnelling message to the E-UTRAN.

13.
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.
14
.The user may accept or reject the incoming 1x CS call by sending 1x CONNECT message, 1x DISCONNECT message respectively.
15. Once the UE receives the traffic channel information from the cdma2000 1xRTT Rev A system and decides to accept the call, the UE retunes to the 1xRTT radio access network and performs traffic channel acquisition with the 1xRTT BSS.
The above call flows may also provide better user experience by allowing UE in LTE to decide whether connect the incoming call or not, especially in case of UE in active mode.   
3. Proposal
It is expected to have a full discussion on the above exception cases.

If the proposed solution is perceived as a candidate way forward, the related CR is S2-084540(CR-0001).
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