SA WG2 Temporary Document

Page 7
-


3GPP TSG SA WG2 Meeting #62
TD S2-080187
Marina Del Rey, USA
14 - 18 January 2008

Source:
Huawei
Title:
CS Fallback solution with SRVCC Alt-E
Document for:
Approval


Agenda Item:
8.11
Work Item / Release:
CS Fallback
Abstract of the contribution: Regarding the scenario of early LTE deployment without IMS, this paper proposes a CS Fallback solution based on SR-VCC Alternative E.
1. Description

Regarding SRVCC Alt E, the UE needs to register in CS domain before Domain Transfer procedure occurs, so the architecture for SRVCC Alternative E could also be used as CS Fallback solution. 

Similar to SRVCC Alt E, the role of the IWF for CS Fallback is depicted as follows:

-
To proxy S3 interface between MME and SGSN
-
To be a signalling tunnelling end point towards the LTE/SAE MME for receiving/sending encapsulated GSM/UMTS CS signalling messages to/from the UE and 

-
To emulate a UTRAN RNS (Iu-CS interface) towards the 2G/3G MSC or GERAN BSS (A interface) towards 2G-only MSC. No modifications to the existing MSCs are required.
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Figure 1: High Level SR-VCC Architecture

The Role of the IWF is to enable a single radio UE to communicate in parallel both with the source system and target system, and the signalling communication with the target system is carried over the source system radio access.

IWF is connected to MME with the S3' reference point. S3' is a version of the S3 reference point that is enhanced to convey CS signalling messages (as specified in TS 24.008) between MME and IWF.
The network may indicate whether a voice call shall be established in 2G/3G CS either in system information to all UEs in the cell or in an individual order to a certain UE (e.g. the handover message, cell change order message).
2. Flows Overview
Note: In the figure, following colour coding is used:

· BLACK ARROWS & TEXT:  Unmodified CS signalling
· GREEN ARROWS AND TEXT: Unmodified eUTRAN & LTE signalling 

· BLUE ARROWS AND TEXT: Unmodified Iu-CS signalling

· RED ARROWS AND TEXT: CS Fallback extensions 
In the following subsections, CS Location Update & CS Fallback will be described in details.

2.1  CS Location Update
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Figure 2: CS Location Update 
When a CS Fallback UE connects to eUTRAN, it automatically also performs a Location Update with the CS domain (as specified in TS 24.008). This transparent 24.008 signaling is carried over the LTE air interface by a NAS message CS Fallback Container. MME forwards these CS Fallback Containers between UE and IWF over the S3' reference point. 

In the CS Location Update, the UE uses a Location Area as indicated by the current LTE cell. If no CS Fallback Location Area is indicated by the current LTE cell, UE shall use Virtual CS Fallback Location Area.

If UE subsequently enters to an LTE cell indicating a different CS Fallback Location Area (compared to the one used in previous Location Update) or if the Periodic Location Area Update timer expires, UE shall perform a new CS Fallback CS Location Update as described for this Phase.

2.2 CS Fallback - MO
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Figure 3. CS Fallback with PS Handover - MO
1-2. UE initiates CS Call Setup over NAS towards VMSC via S3’
3-4. When receiving CS Call Setup, VMSC triggers RAB Assignment for the CS call towards the IWF.
Note: To be able to interface a legacy MSC, the IWF has to emulate also the setup of the Iu-CS user plane towards the MSC/MGW. If, in a given deployment, the MSC/MGW can be modified to proceed with Call Setup without existence of the Iu-CS user plane towards the IWF, no Iu-CS user plane support is required in IWF.
5.  VMSC sends IAM towards GMSC, and receives back ACM.
a. 
UE initiates a Measurement towards 2G/3G, and signals the Measurement Report to eNB.
b. 
Based on general inter system handover criteria, eNodeB decides when to trigger an Inter RAT HO preparation towards a 2G/3G system.

c.
To start inter RAT handover, eNodeB sends HO REQUIRED to MME. 

d.
MME generates S3 FWD RELOCATION REQUEST and sends it towards the SGSN, via the IWF which is in MME-SGSN S3 signaling path.

e.
Immediately after RAB ASSIGNMENT COMPLETE IWF proceeds with the Inter RAT Relocation. IWF sends Iu_CS RELOCATION REQUIRED to VMSC for the established CS RABs to trigger inter-BSC HO (or inter-MSC HO if the target 2G/3G Cell is served by different MSC or MSC Pool). 
Note that in case the inter RAT HO target is a 2G system, the VMSC performs a 3G to 2G inter RAT HO for the CS call. 

IWF also forwards the reconstructed S3 FWD RELOCATION REQUEST to SGSN, if any other PS services were active. 

f.
In parallel with the Call handling at CS core, IWF receives Iu-CS RELOCATION COMMAND from VMSC when the relocation preparation at target CS system has completed. IWF also receives S3 FWD RELOCATION RESPONSE from target SGSN if a parallel PS relocation was triggered.

g.
After completion of the relocation preparation at target (CS +PS) system IWF reconstructs the S3 FWD RELOCATION RESPONSE to correspond to the originally received PS only relocation triggered by the MME. IWF forwards the reconstructed FWD RELOCATION REPONSE to the MME.

h.   MME sends S1-AP HANDOVER COMMAND to eNodeB. 

i.
eNodeB sends an inter RAT HO Command to UE.
6.
UE performs inter RAT HO by tuning away from LTE to the 2G/3G radio system. Target access system indicates to the MSC the detection of the UE at target System.

7.
MSC forwards the CS Call CONNECT (as specified in TS 24.008) to UE, unless it was already delivered to the UE via the IWF.

Note that steps a to d may be executed in parallel with steps 1 to 5. 
In order to minimize the CS Call Setup time, UE’s measurement towards 2G/3G may be triggered by CS Call Setup (step 1)
2.3 CS Fallback - MT
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Figure 4. CS Fallback with PS Handover- MT
1-5. The UE receives CS Call paging from IWF and initiates the MT CS Call procedure.
6-7. Upon receiving Paging Response from the UE, VMSC sends CS Call Setup towards the UE via IWF and the UE sends back the Call Confirmed to VMSC.
8-9. VMSC triggers RAB Assignment procedure for the CS call towards the IWF.

Note: To be able to interface a legacy MSC, the IWF has to emulate also the setup of the Iu-CS user plane towards the MSC/MGW. If, in a given deployment, the MSC/MGW can be modified to proceed with Call Setup without existence of the Iu-CS user plane towards the IWF, no Iu-CS user plane support is required in IWF.
10.  VMSC sends back ACM towards GMSC.
a. 
UE initiates a Measurement towards 2G/3G, and signals the Measurement Report to eNB.
b. 
Based on general inter system handover criteria, eNodeB decides when to trigger an Inter RAT HO preparation towards a 2G/3G system.

c.
To start inter RAT handover, eNodeB sends HO REQUIRED to MME. 

d.
MME generates S3 FWD RELOCATION REQUEST and sends it towards the SGSN, via the IWF which is in MME-SGSN S3 signalling path.

e.
Immediately after RAB ASSIGNMENT COMPLETE IWF proceeds with the Inter RAT Relocation. IWF sends Iu_CS RELOCATION REQUIRED to MSC for the established CS RABs to trigger inter-BSC HO (or inter-MSC HO if the target 2G/3G Cell is served by different MSC or MSC Pool). 
Note that in case the inter RAT HO target is a 2G system, the MSC performs a 3G to 2G inter RAT HO for the CS call. 

IWF also forwards the reconstructed S3 FWD RELOCATION REQUEST to SGSN, if any other PS services were active.


f.
In parallel with the Call handling at CS core, IWF receives Iu-CS RELOCATION COMMAND from MSC when the relocation preparation at target CS system has completed. IWF also receives S3 FWD RELOCATION RESPONSE from target SGSN if a parallel PS relocation was triggered.

g.
After completion of the relocation preparation at target (CS +PS) system IWF reconstructs the S3 FWD RELOCATION RESPONSE to correspond to the originally received PS only relocation triggered by the MME. IWF forwards the reconstructed FWD RELOCATION REPONSE to the MME.

h.  MME sends S1-AP HANDOVER COMMAND to eNodeB. 

i.
eNodeB sends an inter RAT HO Command to UE.
11.
UE performs inter RAT HO by tuning away from LTE to the 2G/3G radio system. Target access system indicates to the MSC the detection of the UE at target System.

12.
MSC forwards the CS Call CONNECT (as specified in TS 24.008) to UE, unless it was already delivered to the UE via the IWF.

Note that steps a to d may be executed in parallel with steps 4 to 10. 

In order to minimize the CS Call Setup time, UE’s measurement towards 2G/3G may be triggered by receiving Paging Message (step 3).
3. Discussion
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Figure 5. CS Fallback with PS Handover- MT
As shown in Figure 5 above, for the UE camped on LTE Cell 3, it could camp on CS Cell 1 or CS Cell 2 or CS Cell 3 in the case of CS Fallback’s occurrence. So, there exists the scenario that one TA may stretch over different MSCs, which could incur the exceptional case for MT CS call.
However, the depicted CS Fallback with SR-VCC Alt E can solve this exceptional case without impacts on the existing MSCs using the HO mechanism, i.e. if target 2G/3G cell belongs to different LA from current LA mapping from TA, inter-MSC HO occurs, otherwise inter-BSC/RNC HO does. 
Moreover, by re-using HO mechanism and SR-VCC Alt E, the latency of voice call could be reduced(less than CS call + LTE->2G/3G PS HO).
Also, by re-using SR-VCC Alt E, the ongoing data session over LTE could be relocated to the target 2G/3G PS domain without impacts on the existing 2G/3G PS domain.
Also, for operators, it could provide the smooth migration from CS Fallback to SR-VCC, if SR-VCC Alt E is chosen for SR-VCC and CS Fallback.   
4. Conclusions
Based on above discussion, the pros for the SR-VCC Alt E based CS Fallback are depicted as follows:
(1) Supporting CS Fallback associated with the ongoing data session relocation from LTE to 2G/3G PS.

(2) The latency of voice call is less than Normal CS call + LTE->2G/3G PS HO.

(3) No need for strict mapping between TA and LA by fixing the exceptional case for MT CS call.
(4) No impacts the existing CS domain and impacts on eNB are FFS.

(5) Providing the smooth migration from CS Fallback to SR-VCC.
(6) Not requiring the 2G/3G network supporting PS Handover & DTM.
So, Huawei proposes to add the SR-VCC Alt E based solution for CS Fallback as another alternative.
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