3GPP TSG-RAN WG2 Meeting #72bis
R2-110064
Dublin, Ireland, 17 – 21 January 2011
Agenda item:

7.6
Source:
Motorola Solutions
Title:
CS Fallback Cancellation
Document for:

Discussion and Decision
1
Introduction
CT1 has been discussing “CS Fallback Cancellation”, where the user/application cancels a CS Fallback (CSFB) request while the UE is still being served by the E-UTRAN.  RAN2 has received an LS from CT1 [1], requesting RAN2 to study the CSFB cancellation use case and to inform CT1 on the possibility to perform the CSFB cancellation from the RRC perspective.
This paper discusses the use case of CSFB cancellation and the potential impacts to RAN2 specifications.
2 Discussion
2.1 CS Fallback - Background

Although there are a number of different CSFB procedures defined for Rel-8/9/10, the general steps of mobile originating/terminating CSFB from the E-UTRAN perspective are as follows:

1. The UE initiates CSFB by sending a NAS EXTENDED SERVICE REQUEST (CS Fallback Indicator) to the MME, encapsulated in either an RRCConnectionSetupComplete or ULInformationTransfer message.
2. The MME indicates to the eNB that CSFB is required by sending either a S1 INITIAL CONTEXT SETUP REQUEST or UE CONTEXT MODIFICATION REQUEST (CS Fallback Indicator).
3. The eNB performs CSFB preparation, which may include soliciting additional information from the UE (e.g. a 2/3G measurement report).
4. The eNB commands the UE to move to 2/3G by sending either:
a) RRCConnectionRelease message containing redirection information, which causes the UE to attempt to camp on a suitable cell in 2/3G as specified in section 5.2.7 of [2]; or
b) MobilityFromEUTRACommand message, which causes the UE to handover to 2/3G;

5. The eNB sends a S1 UE CONTEXT RELEASE REQUEST to the MME indicating that CS Fallback was triggered, which results in EPS bearers being suspended.
When the UE returns to E-UTRAN following the CS voice call, it resumes EPS bearers by sending a NAS TRACKING AREA UPDATE REQUEST to the MME.
2.2 CS Fallback Cancellation – Use Case
In the use case for CSFB cancellation, the user/application may cancel the CSFB request for various reasons, for example when the user determines not to make the call (e.g. due to a change of mind or erroneously touching “redial”) or determines to redial using a different phone number (e.g. due to mistyping the original number or selecting the wrong contact).
According to [1], if the user cancels the CSFB request, then it is desirable (at least in some cases) for the UE not to move to 2/3G but rather remain in LTE in order to minimize disruption to LTE services.
The solution being considered by CT1 is as follows:
1. The NAS informs RRC about the CSFB cancellation.

2. If RRC is informed of the cancellation after sending the CSFB request but before moving to 2/3G (i.e. between steps 1 and 4 above), then:

a. if the UE receives a RRCConnectionRelease message containing redirection information, then the UE performs RRC release but ignores redirection information (after step 4a), and RRC informs NAS that the CSFB cancellation is accepted; or
b. if the UE receives a MobilityFromEUTRACommand message, then the UE performs RRC connection reestablishment (after step 4b), and RRC informs NAS that the CSFB cancellation is accepted.
3. If NAS is informed that CSFB cancellation is accepted, then NAS performs a TAU procedure to “simulate” an immediate return to LTE and resume EPS bearers.
2.3 CS Fallback Cancellation – RAN2 Impacts

This section analyzes how a UE implementation might handle CSFB cancellation according to the existing RAN2 specifications, and discusses what changes might be needed or desirable in order to support the CSFB cancellation use case.
2.3.1 UE receives RRCConnectionRelease message
For the scenario where there is CSFB cancellation and the UE subsequently receives an RRCConnectionRelease message containing redirection information, it would be desirable for the UE to avoid retuning to 2/3G by ignoring the redirection information. However, section 5.2.7 of [2] states the following which precludes a UE implementation from ignoring redirection information:
On transition from RRC_CONNECTED to RRC_IDLE, UE shall attempt to camp on a suitable cell according to redirectedCarrierInfo, if included in the RRCConnectionRelease message.
Change-1 in Appendix A illustrates the text modifications needed for TS 36.331 to allow the UE to ignore redirectedCarrierInfo if upper layers has indicated CS fallback cancellation.
2.3.2 UE receives MobilityFromEUTRACommand message
For the scenario where the UE receives a MobilityFromEUTRACommand message, it would be desirable for the UE to abort the procedure without accessing the target cell.  CT1 has proposed a solution where the UE aborts CSFB by sending the RRCConnectionReestablishmentRequest message to the eNB with an appropriate cause value [1].  Change-2A in Appendix A illustrates the text modifications needed for TS 36.331 to support the new connection reestablishment trigger.

However, the solution proposed by CT1 unfortunately requires a new cause value in order to differentiate the CSFB cancellation scenario from existing failure scenarios (since CSFB cancellation is not a “failure”).  This introduces additional complexity, and makes the CSFB cancellation non-transparent to the network.
A potential alternative is for the UE to abort CSFB by treating the MobilityFromEUTRACommand like an RRCConnectionRelease without redirection information.  This has the advantage of harmonizing the UE behaviour for the RRCConnectionRelease and MobilityFromEUTRACommand cases, minimizing additional complexity, and making the CSFB cancellation transparent to the network.  From the network perspective, it appears that the handover was successful and the UE instantly returned to the E-UTRAN.  The drawback of this alternative is that it may be less efficient than the CT1 proposal; however, CSFB cancellation is not expected to happen often, so a fully optimized solution is not necessary considering the complexity.  Change-2B in Appendix A illustrates the text modifications for this alternative solution.
NOTE: A similar solution to Change-2B is for the MobilityFromEUTRACommand message to trigger local RRC connection release.
3
Conclusions
This paper discussed CSFB cancellation and its benefits to user experience.  The benefit may depend on the reason for the cancellation, and requires that the cancellation occurs fairly quickly after the CSFB request is made.  To allow a UE implementation flexibility to perform CSFB cancellation, some changes are required to RRC specifications.

Proposal: Support CSFB Cancellation in Release 10, based on the solution illustrated by Change-1 and Change-2B in Appendix A.
If the proposal is agreed, a CR is provided in [3] incorporating the necessary changes to 36.331.  Motorola Solutions would be happy to provide a reply LS to CT1 to reflect the outcome of the RAN2 discussion.
Note: CSFB Cancellation is valid for CSFB to 2/3G as well as CSFB to 1xRTT.
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Appendix A
RRC Impacts
Change-1
5.3.8.3
Reception of the RRCConnectionRelease by the UE

The UE shall:

1>
delay the following actions defined in this sub-clause 60 ms from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;

1>
if the RRCConnectionRelease message includes the idleModeMobilityControlInfo:

2>
store the cell reselection priority information provided by the idleModeMobilityControlInfo;
2>
if the t320 is included:

3>
start timer T320, with the timer value set according to the value of t320;

1>
else:

2>
apply the cell reselection priority information broadcast in the system information;

1>
if upper layers has indicated CS fallback cancellation:

2>
ignore the redirectedCarrierInfo, if included in the RRCConnectionRelease message;
2>
indicate to upper layers that the CS Fallback procedure has been cancelled;
1>
if the releaseCause received in the RRCConnectionRelease message indicates 'loadBalancingTAURequired':

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'load balancing TAU required';
1>
else if the releaseCause received in the RRCConnectionRelease message indicates 'cs-FallbackHighPriority ':

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'CS Fallback High Priority';
1>
else:
2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';
Change-2A (note: ASN.1 impacts omitted)
5.3.7.2
Initiation

The UE shall only initiate the procedure when AS security has been activated. The UE initiates the procedure when one of the following conditions is met:

1>
upon detecting radio link failure, in accordance with 5.3.11; or

1>
upon handover failure, in accordance with 5.3.5.6; or

1>
upon mobility from E-UTRA failure, in accordance with 5.4.3.5; or

1>
upon integrity check failure indication from lower layers; or

1>
upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5;
1>
upon CS fallback cancellation, in accordance with 5.4.3.3;
Upon initiation of the procedure, the UE shall:

1>
stop timer T310, if running;

1>
start timer T311;

1> suspend all RBs except SRB0;

1>
reset MAC;

1>
release the SCell(s), if configured, in accordance with 5.3.10.3a;

1>
apply the default physical channel configuration as specified in 9.2.4;

1>
apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1>
apply the default MAC main configuration as specified in 9.2.2;

1>
release reportProximityConfig and clear any associated proximity status reporting timer;

1>
if connected as an RN and configured with an RN subframe configuration:

2>
release the RN subframe configuration;

1>
perform cell selection in accordance with the cell selection process as specified in TS 36.304 [4];

[unchanged sections omitted]
5.3.7.4
Actions related to transmission of RRCConnectionReestablishmentRequest message

The UE shall set the contents of RRCConnectionReestablishmentRequest message as follows:

1>
set the ue-Identity as follows:

2>
set the c-RNTI to the C-RNTI used in the source PCell (handover and mobility from E-UTRA failure) or used in the PCell in which the trigger for the re-establishment occurred (other cases);

2>
set the physCellId to the physical cell identity of the source PCell (handover and mobility from E-UTRA failure) or of the PCell in which the trigger for the re-establishment occurred (other cases);

2>
set the shortMAC-I to the 16 least significant bits of the MAC-I calculated:

3>
over the ASN.1 encoded as per section 8 (i.e., a multiple of 8 bits) VarShortMAC-Input;

3>
with the KRRCint key and integrity protection algorithm that was used in the source PCell (handover and mobility from E-UTRA failure) or of the PCell in which the trigger for the re-establishment occurred (other cases); and

3>
with all input bits for COUNT, BEARER and DIRECTION set to binary ones;

1>
set the reestablishmentCause as follows:

2>
if the re-establishment procedure was initiated due to reconfiguration failure as specified in 5.3.5.5 (the UE is unable to comply with the reconfiguration):

3>
set the reestablishmentCause to the value 'reconfigurationFailure';

2>
else if the re-establishment procedure was initiated due to handover failure as specified in 5.3.5.6 (intra-LTE handover failure) or 5.4.3.5 (inter-RAT mobility from EUTRA failure):

3>
set the reestablishmentCause to the value 'handoverFailure';

2>
else if the re-establishment procedure was initiated due to CS fallback cancellation as specified in 5.4.3.3 (the UE aborts CS fallback due to CS fallback cancellation):

3>
set the reestablishmentCause to the value 'csfbCancel';
2>
else:

3>
set the reestablishmentCause to the value 'otherFailure';

The UE shall submit the RRCConnectionReestablishmentRequest message to lower layers for transmission.

[unchanged sections omitted]
5.4.3.3
Reception of the MobilityFromEUTRACommand by the UE

The UE shall be able to receive a MobilityFromEUTRACommand message and perform a cell change order to GERAN, even if no prior UE measurements have been performed on the target cell.

The UE shall:

1>
if upper layers has indicated CS fallback cancellation and the MobilityFromEUTRACommand message includes either the cs-FallbackIndicator set to ‘TRUE’ or the purpose set to ‘e-CSFB’:
2>
indicate to upper layers that the CS Fallback procedure has been cancelled;
2>
initiate the connection re-establishment procedure as specified in 5.3.7, upon which the procedure ends;
1>
stop timer T310, if running;

1>
if the MobilityFromEUTRACommand message includes the purpose set to 'handover':

2>
if the targetRAT-Type is set to 'utra' or 'geran':

3>
consider inter-RAT mobility as initiated towards the RAT indicated by the targetRAT-Type included in the MobilityFromEUTRACommand message;

3>
forward the nas-SecurityParamFromEUTRA to the upper layers;

3>
access the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT;

3>
if the targetRAT-Type is set to 'geran':

4>
use the contents of systemInformation, if provided for PS Handover, as the system information to begin access on the target GERAN cell;

NOTE 1:
If there are DRBs for which no radio bearers are established in the target RAT as indicated in the targetRAT-MessageContainer in the message, the E-UTRA RRC part of the UE does not indicate the release of the concerned DRBs to the upper layers. Upper layers may derive which bearers are not established from information received from the AS of the target RAT.

2>
else if the targetRAT-Type is set to 'cdma2000-1XRTT' or 'cdma2000-HRPD':

3>
forward the targetRAT-Type and the targetRAT-MessageContainer to the CDMA2000 upper layers for the UE to access the cell(s) indicated in the inter-RAT message in accordance with the specifications of the CDMA2000 target-RAT;

1>
else if the MobilityFromEUTRACommand message includes the purpose set to 'cellChangeOrder':

2>
start timer T304 with the timer value set to t304, as included in the MobilityFromEUTRACommand message;

2>
if the targetRAT-Type is set to 'geran':

3>
if networkControlOrder is included in the MobilityFromEUTRACommand message:

4>
apply the value as specified in TS 44.060 [36];

3>
else:

4>
acquire networkControlOrder and apply the value as specified in TS 44.060 [36];

3>
use the contents of systemInformation, if provided, as the system information to begin access on the target GERAN cell;

NOTE 2:
The systemInformation is constructed in the same way as in 2G to 2G NACC, i.e. the PSI messages are encoded as such, whereas the SI messages exclude 2 octets of headers, see TS 44.060[36].

2>
establish the connection to the target cell indicated in the CellChangeOrder;

NOTE 3:
The criteria for success or failure of the cell change order to GERAN are specified in TS 44.060[36].

1>
if the MobilityFromEUTRACommand message includes the purpose set to 'e-CSFB':

2>
if messageContCDMA2000-1XRTT is present:

3>
forward the messageContCDMA2000-1XRTT to the CDMA2000 upper layers for the UE to access the cell(s) indicated in the inter-RAT message in accordance with the specification of the target RAT;

2>
if mobilityCDMA2000-HRPD is present and is set to 'handover':

3>
forward the messageContCDMA2000-HRPD to the CDMA2000 upper layers for the UE to access the cell(s) indicated in the inter-RAT message in accordance with the specification of the target RAT;

2>
if mobilityCDMA2000-HRPD is present and is set to ' redirection':

3>
forward the redirectedCarrierInfoCDMA2000-HRPD to the CDMA2000 upper layers;

NOTE 4:
When the CDMA2000 upper layers in the UE receive both the messageContCDMA2000-1XRTT and messageContCDMA2000-HRPD the UE performs concurrent access to both CDMA2000 1xRTT and CDMA2000 HRPD RAT.

Change-2B (note: this is an alternative to change 2A)
5.4.3.3
Reception of the MobilityFromEUTRACommand by the UE

The UE shall be able to receive a MobilityFromEUTRACommand message and perform a cell change order to GERAN, even if no prior UE measurements have been performed on the target cell.

The UE shall:

1>
if upper layers has indicated CS fallback cancellation and the MobilityFromEUTRACommand message includes either the cs-FallbackIndicator set to 'TRUE' or the purpose set to 'e-CSFB':

2>
indicate to upper layers that the CS Fallback procedure has been cancelled;
2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘other’ and as if triggered by reception of a RRCConnectionRelease message, upon which the procedure ends;
1>
stop timer T310, if running;

1>
if the MobilityFromEUTRACommand message includes the purpose set to 'handover':

2>
if the targetRAT-Type is set to 'utra' or 'geran':

3>
consider inter-RAT mobility as initiated towards the RAT indicated by the targetRAT-Type included in the MobilityFromEUTRACommand message;

3>
forward the nas-SecurityParamFromEUTRA to the upper layers;

3>
access the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT;

3>
if the targetRAT-Type is set to 'geran':

4>
use the contents of systemInformation, if provided for PS Handover, as the system information to begin access on the target GERAN cell;

NOTE 1:
If there are DRBs for which no radio bearers are established in the target RAT as indicated in the targetRAT-MessageContainer in the message, the E-UTRA RRC part of the UE does not indicate the release of the concerned DRBs to the upper layers. Upper layers may derive which bearers are not established from information received from the AS of the target RAT.

2>
else if the targetRAT-Type is set to 'cdma2000-1XRTT' or 'cdma2000-HRPD':

3>
forward the targetRAT-Type and the targetRAT-MessageContainer to the CDMA2000 upper layers for the UE to access the cell(s) indicated in the inter-RAT message in accordance with the specifications of the CDMA2000 target-RAT;

1>
else if the MobilityFromEUTRACommand message includes the purpose set to 'cellChangeOrder':

2>
start timer T304 with the timer value set to t304, as included in the MobilityFromEUTRACommand message;

2>
if the targetRAT-Type is set to 'geran':

3>
if networkControlOrder is included in the MobilityFromEUTRACommand message:

4>
apply the value as specified in TS 44.060 [36];

3>
else:

4>
acquire networkControlOrder and apply the value as specified in TS 44.060 [36];

3>
use the contents of systemInformation, if provided, as the system information to begin access on the target GERAN cell;

NOTE 2:
The systemInformation is constructed in the same way as in 2G to 2G NACC, i.e. the PSI messages are encoded as such, whereas the SI messages exclude 2 octets of headers, see TS 44.060[36].

2>
establish the connection to the target cell indicated in the CellChangeOrder;

NOTE 3:
The criteria for success or failure of the cell change order to GERAN are specified in TS 44.060[36].

1>
if the MobilityFromEUTRACommand message includes the purpose set to 'e-CSFB':

2>
if messageContCDMA2000-1XRTT is present:

3>
forward the messageContCDMA2000-1XRTT to the CDMA2000 upper layers for the UE to access the cell(s) indicated in the inter-RAT message in accordance with the specification of the target RAT;

2>
if mobilityCDMA2000-HRPD is present and is set to 'handover':

3>
forward the messageContCDMA2000-HRPD to the CDMA2000 upper layers for the UE to access the cell(s) indicated in the inter-RAT message in accordance with the specification of the target RAT;

2>
if mobilityCDMA2000-HRPD is present and is set to ' redirection':

3>
forward the redirectedCarrierInfoCDMA2000-HRPD to the CDMA2000 upper layers;

NOTE 4:
When the CDMA2000 upper layers in the UE receive both the messageContCDMA2000-1XRTT and messageContCDMA2000-HRPD the UE performs concurrent access to both CDMA2000 1xRTT and CDMA2000 HRPD RAT.






