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1 Introduction

It has been agreed to include Network-Assisted Cell Change (NACC) as an alternative to PS Handover for LTE-to-GERAN Active-mode mobility. This paper proposes some further details regarding the NACC design.
2 Analysis
2.1 Adaptation of NACC to LTE→GERAN cell change

NACC, as defined in GERAN, is intended for GPRS (packet mode) operation. The existing NACC mechanism works as follows:

1. support for NACC operation in a particular cell is announced on broadcast (CCN_ACTIVE=YES)

2. The MS operates in autonomous reselection mode (NC0 or NC1)

3. When the MS has come to a decision to reselect to another cell, it first tells the current serving cell (CELL CHANGE NOTIFICATION), providing the target ID, and waits approx. 1 second for a possible response

4. The network may act in different ways: 

4.1. No action. The MS will execute the reselection after timer expiry.

4.2. configure the UE in network-controlled mode (NC2) to stop the reselection and later do something else, as in 4.3

4.3. Order the MS to a specific cell, using either 

4.3.1. PACKET NEIGHBOUR CELL DATA to provide the MS with target cell System Information followed by PACKET CELL CHANGE ORDER, normally to the cell selected by the MS in step 3 above. 

4.3.2. PS Handover Command. 
This was not the original intention of NACC, which was meant to be a simpler alternative to handover, but has later become possible.

The reason is that GPRS has UE-controlled mobility also in “ACTIVE mode”, when NC0 or NC1 is used.

When transferring these mechanisms to E-UTRAN, some adjustments are proposed.

1. No announcement of support for NACC operation, the UE behaves in the normal way

2. The measurements and event reporting works as normal

3. When the network decides to “handover” the UE, it has two options:

3.1. In case the target GERAN cell is known to to support handover, a regular handover is prepared and a RRC CONNECTION RECONFIGURATION (≈Handover Command) is sent to the UE

3.2. In case the target GERAN cell is known to to not support handover, a CELL CHANGE ORDER is sent to the UE.
This message includes the System Information for the target cell, so that the UE can immediately perform a random access in the target cell.

These adjustments will limit the UE impact to support for one new message (CELL CHANGE ORDER) and also minimize changes to the network. All RRC procedures prior to CELL CHANGE ORDER will remain unchanged.
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In case of failure at UE access to the target cell, it is proposed that the UE reverts to the old cell. The source eNB may delete the UE context when the CELL CHANGE ORDER has been sent. 
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3 Conclusion

The adaptation of existing NACC to minimize UE and network impacts has been described.
A draft CR to 36.331 is proposed.
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5.2.10
Mobility from E-UTRA
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Figure 5.2.10-1: RRC Mobility from E-UTRAN Command, successful
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Figure 5.2.10-2: RRC Mobility from E-UTRAN Command, message failure
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Figure 5.2.10-3: RRC Mobility from E-UTRAN Command, procedure failure
5.2.10.1
General

The purpose of this command is to relocate the UE from E-UTRAN to GERAN or UTRAN (other RATs FFS).
The MOBILITY FROM E-UTRA COMMAND message can initiate one of the following procedures:

1. Handover (applicable to both GERAN and UTRAN)

2. Cell Change Order (applicable only to GERAN)
This procedure may be used in RRC_CONNECTED state. The procedure may be used when 
5.2.10.2
Initiation

E-UTRAN may initiate the RRC mobility from E-UTRAN procedure to a UE in RRC_CONNECTED state.
5.2.10.3
Reception of the MOBILITY FROM E-UTRA COMMAND by the UE

The UE shall be able to receive a MOBILITY FROM E-UTRA COMMAND message and perform a cell change order to another RAT, even if no prior UE measurements have been performed on the target cell.

The UE shall:

1> If the MOBILITY FROM E-UTRA COMMAND message includes an Inter-RAT Message of the type Handover 

2> perform the Inter-RAT Handover procedure as specified in 5.3.x;

Editors note
A counterpart to 5.3.5, which is for intra-E-UTRAN Handover, seems needed.
1> If the MOBILITY FROM E-UTRA COMMAND message includes an Inter-RAT Message of the type Cell Change Order 

2>
establish the connection to the other radio access technology, as specified within IE "Target cell description". This IE specifies the target cell identity, in accordance with the specifications for that other RAT. In case the target cell is a GSM/ GPRS cell, IE "Target cell description" may also include IE "NC mode", which specifies the cell selection mode to be applied in the target cell; and

2>
if the target is GERAN and the IE "NC mode" is not included in the MOBILITY FROM E-UTRA COMMAND:

3>
retrieve it from the target cell as specified in [44.018];

3>
act upon IE "NC mode" as specified in [44.018].

1> 2>
if the UE supports E-UTRAN to GERAN Network Assisted Cell Change, the IE "Geran System Information" is present and the UE is in RRC_CONNECTED state:

3>
if according to [44.060] the IE "GERAN System Information" includes a correct and consistent set of SI or PSI messages:

4>
use this information as the system information to begin access on the target GERAN cell.

3>
otherwise:

4> ignore the IE "GERAN System Information" and continue the Cell Change Order procedure.
NOTE:
The IE "GERAN System Information" 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 [44.060].
5.2.10.4
Successful completion of the handover/cell change order

The UE regards the procedure as completed when it has received a successful response from the target RAT.

Upon successful completion of the cell change order, the UE shall:

1>
If the MOBILITY FROM E-UTRA COMMAND message includes an Inter-RAT Message of the type Handover

2>
If timer T301 is running:

3>
stop timer T301, if it is running;

3>
stop timer T311;

1> If the MOBILITY FROM E-UTRA COMMAND message includes an Inter-RAT Message of the type Cell Change Order

2>
stop timer T30x;
Editors note
A separate timer for Cell Change Order seems needed, due to longer procedure delay.
1>
clear or set variables upon leaving E-UTRA RRC connected mode
Upon indication of the UE having successfully completed the cell change order, E-UTRAN should:

1>
release the radio connection; and

1>
remove all context information for the concerned UE.

NOTE:
The release of the E-UTRAN radio resources is initiated from another RAT.

5.2.10.5
RRC Mobility from E-UTRAN failure

In case the UE finds the MOBILITY FROM E-UTRA COMMAND message erroneous or incompatible with the UE capabilities, the UE shall: 
1>
set the contents of RRC MOBILITY FROM E-UTRA COMMAND FAILURE message as follows:
2>
Tbs
Editors note
It is unclear if a generic failure message could be used, with specific Cause Values for this case. 
1> submit the RRC CONNECTION RECONFIGURATION FAILURE message to lower layers for transmission, upon which the procedure ends.

3. In case the UE fails to access the target cell, then the UE shall revert to E-UTRAN and perform the RLF recovery procedure in 5.2.x
5.2.10.6
Expiry of timer or UE fails access to other RAT
If:

-
timer T309 expires prior to the successful establishment of a connection to the target RAT; or

-
if the establishment of the connection to the other RAT failed due to other reasons e.g. (random) access failure, rejection due to lack of resources:

the UE shall:

1>
if it received the MOBILITY FROM E-UTRA COMMAND message of the type Handover:

2>
Tbs.

1>
if the UE receives the MOBILITY FROM E-UTRA COMMAND message of the type Cell Change Order:

2>
revert to the cell it was camped on at the reception of the CELL MOBILITY FROM E-UTRA COMMAND message (it is FFS if the UE shall use the RLF procedure);

2>
if the UE is unable to return to this cell:

3>
select a suitable E-UTRA cell according to [36.304];

3>
initiate the cell update procedure;

3>
when the cell update procedure completed successfully:

4>
proceed as below.

2>
transmit the MOBILITY FROM E-UTRA FAILURE message setting the information elements as specified below:

3>
include the IE "RRC transaction identifier"; and

3>
set it to the value of "RRC transaction identifier" in the entry for the CELL CHANGE ORDER FROM UTRAN message in the table "Accepted transactions" in the variable TRANSACTIONS; and

3>
clear that entry;

3>
set the IE "Inter-RAT change failure" to "physical channel failure".

2>
When the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layer for transmission:

3>
the procedure ends.
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