Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 RRC Adhoc                                  R2-083007

5th- 6th June 2008
 R2-082423
Sophia Antipolis, France
Agenda item:

4.1 - CS fallback
Source:
NEC
Title:
Fast CS service redirection for LTE 
Document for:

Discussion and Decision

1 Introduction
In email discussion afrer RAN2#61bis, it seems clear that the need for redirection is basic functionality that is needed for CS fall back. However there seems to be some concerns about how fast the redirection procedure would be. In this proposal we propose a method for achieving faster redirection solution which can be applied for both Mobile Originated and Mobile Terminated CS calls in LTE.
2 Discussion
In [1] stage 3 proposal service based redirection was proposed. The detail of the signaling procedure from [1] is recapitulated in section 2.1 to help the discussion.
2.1 Service-based redirection procedure from E-UTRAN to UTRAN/GERAN 
Figure 1 shows a service-based redirection procedure from E-UTRAN to UTRAN/GERAN CS domain.

1. A UE that camps on an E-UTRAN cell sends the RRC CONNECTION REQUEST message to an eNB.

2. The eNB, having received the RRC CONNECTION REQUEST message, sends the RRC CONNECTION SETUP message to the UE. The eNB may determine the service requested by the UE from the IE “establishment cause”.
3. The UE, having received the RRC CONNECTION SETUP message, sends the RRC CONNECTION SETUP COMPLETE message including the SERVICE REQUEST message to the eNB.

4. The eNB, having received the RRC CONNECTION SETUP COMPLETE message, sends the INITIAL UE MESSAGE to the MME.

5. The MME, having received the INITIAL UE MESSAGE, sends the INITIAL CONTEXT SETUP REQUEST message including the UE capabilities to the eNB. The eNB may determine the service provided to the UE from the bearer level QoS parameters.
6. The eNB determines whether redirection is needed from the UE capabilities and the service to be provided to the UE. The eNB sends the RRC CONNECTION RELEASE message to the UE, including the necessary redirection information, if the eNB decides that redirection is needed.
7. If the eNB decides that redirection is needed in step 6, the eNB sends the UE CONTEXT RELEASE REQUEST to the MME.
8. The UE receives the RRC CONNECTION RELEASE from the eNB, performs cell selection on the redirected UTRAN frequency and acquires system information. It is FFS if a part of system information on the target cell shall be sent to the UE in step 6 from the source E-UTRAN cell (NACC) to facilitate the procedure. For the interworking with GERAN it is proposed to enhance the RRC CONNECTION RELEASE procedure with redirection to include the System Information of the target GERAN cell by reusing the NACC functionality.
9. The UE sends the RRC CONNECTION REQUEST message to the RNC/BSC after having completed cell selection and having acquired the relevant system information (for GERAN the relevant system information is already avialble in the eNB by NACC).

10. The RNC/BSC, having received the RRC CONNECTION REQUEST message, sends the RRC CONNECTION SETUP message to the UE.

11. The UE, having received the RRC CONNECTION SETUP message, sends the RRC CONNECTION SETUP COMPLETE message to the RNC/BSC.
12. The UE performs the ATTACH procedure, if the UE has not completed the ATTACH to the UTRAN CS domain.

13. The UE further performs CM setup and radio bearer setup between the UE and NW nodes.
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Figure 1:  Service-based redirection procedure from E-UTRAN to UTRAN CS domain 
(similar for GERAN CS domain).
In the procedure described above, a unecessary delay results from the fact that for redirecting a call RRC Connection Establishment Procedure would be completed first followed by context setup in MME, transferring the service context including UE capablilities to eNB and then eNB redirecting the call by RRC Connection Release procedure. We feel that this procedure could be simplified and made faster as proposed below. 
2.2 Faster CS Service redirection procedure from E-UTRAN to UTRAN/GERAN 
Proposal A:  Obtaining UE capablities from MME:
A simple solution for reducing the redirection time is proposed in Figure 2 that could be applied for both MO and MT CS calls.
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Figure 2:  Fast Service-based redirection procedure from E-UTRAN to UTRAN
In RAN2 #62 we had a agreed on some base line establishment causes in [2], we still feel that a using a separate establishment casuse for CS Fall back functionality would be beneficial for improving call establishment delay using CS Fall back.

UE would then indicate the the establishment cause as “CS Call” in RRC Connection Request Message during the RRC Connection Establishmen to the eNB in Step 1.  
Since RRC Connection Request shall contain a valid S-TMSI, eNB can identify the MME where the IRAT UE capablities are stored and can download them UE capability using newly proposed S1 UE capability Request procedure in Step 2 and 3.   
Based on the received IRAT UE capablities, the eNB can redirect the UE to the appropriate RAT through RRC Connection Reject message in Step 4.

Additional IE for RRC Connection Reject Message could be used as proposed in [1] and the UE behaviour could be specified accordingly.
One could argue, that it’s better not to introduce additional option for redirection with RRC Connection Reject Message, however, we feel that it would be beneficial from the network point of view not to go all the way for establishing the RRC Connection and Initial Context which would be eventually be relased immediately after establishment. From UE complexity point of view, the complexity introduced is mimimum compared to the gains it brings in.   
Proposal B: Obtaining UE capablities from UE
Alternatively, as in Proposal A, UE sends the the establishment cause as  “CS Call”  in RRC Connection Request Message during the RRC Connection Establishmen to the eNB.  In RRC Connection Setup an IE is used to indicate the UE to send UE Inter-RAT Capablity. If this IE is set UE shall include Inter- RAT UE Capablities in RRC Connection Setup Complete. 
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Figure 3:  Acquiring UE Capablities during RRC Connection Setup Procedure.

The eNB on receiving the RRC Connection Setup Complete, it can determine the UE capability and redirect the UE by sending RRC Connection Release Message which would include the necessary redirection parameters as described in [1].
3 Conclusion
A simplified and faster service-based redirection procedure was discussed. We propose that either of the proposed mechanism be adopted for redirection of CS services
Proposal A

1: A new procedure is defined on S1 interface to down load the UE capablities using S-TMSI provided by UE in the RRC Connection Request

2: Redirection is carried out using RRC Connection Reject Procedure.

Proposal B

1: New IEs are introduced in RRC Connection Setup Message to request UE to send its Inter-RAT capabilities in RRC Connection Setup Complete.
2: New IEs are introduced in RRC Connection Setup Complete Message to deliver Inter-RAT capabilities to eNB 

3: Redirection is carried out using RRC Connection Release Procedure.

We believe that additional functionality needed in the UE for redirecting the call using RRC Connection Reject or RRC connection release procedure would be minimal as compared to the gains it brings in the faster redirection. 

From the network point of view also it would be good that we don’t all the way upto initial context setup procedure for redirecting the UE when the UE capablities could be acquired early by the eNB.
We urge RAN 2 to adopt proposed redirection procedure for faster redirection and for efficiently supporting CS fall back functionality. 
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