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1 Introduction

This paper discusses problems in RRC procedures caused by the UE making cell re-selection.

As conclusion, some principles and different ways on how to adjust the RRC specification are proposed.

NOTE: The paper does NOT discuss the other way around – what happens with the cell re-selection process when UTRAN includes common physical channels and/or frequency in downlink messages.

2 Discussion

2.1 The starting point – allow cell re-selection anytime

From radio resource management and UE perspective it is advantageous if cell re-selection is always enabled in CELL_FACH, CELL_PCH and URA_PCH states, even during ongoing RRC procedures. We propose that it should be the default starting point. There may be exceptions, but those should only be introduced in the cases when allowing cell re-selection is unnecessary and in the same time the solutions would be unnecessary complicated.

2.2 Is it possible?

Yes.

In an appendix, a comprehensive set of examples is given, where all possible cases of cell re-selection are discussed for a number of representative RRC procedures. 

The examples shows that cell re-selection is possible anytime during RRC procedures. The cell update procedure triggered whenever cell reselection is made in CELL_FACH state, even if another RRC procedure is running in parallel. In many cases the procedures are already prepared for it, even when not stating so explicitly in the RRC specification.

NOTE: The security mode control procedure is out of scope for this contribution. However, on a principle level the conclusions should be valid also for this procedure but the detailed solutions may be different.

2.3 How is the interaction solved?

The interaction between cell re-selection and RRC procedures is solved by clearly specifying what will happen with an ongoing procedure when cell re-selection occurs and by making sure UE and UTRAN has the same view of the outcome of the procedure. The solutions can be generalised for most of the RRC procedures.

2.3.1 UE side

It should be clear for the UE, in what way a cell re-selection will affect an ongoing RRC procedure. The principle is that either an RRC procedure succeeds or fails. In which cases should the UE consider an RRC procedure as failed or succeeded when a cell re-selection is triggered? 

a) If a COMPLETE / FAILURE message has already been given to RLC for transmission to UTRAN, the status of the RRC procedure cannot be changed by the UE even if a cell re-selection occurs. In fact, the procedure can be seen as finalised in the UE at that point. To revert back to the status before the procedure could be very difficult, involves deletion of the message in the RLC buffer and the UE does anyway not know whether UTRAN had received the COMPLETE / FAILURE message or not.

b) If the UE has not yet prepared the response message, the outcome depends on whether the procedure assumes the UE to be in a specific cell or not. If the received message contained cell-specific parameters such as common physical channels or C-RNTI, the procedure fails. In all other cases it succeeds. 

The difference between a) and b) is a matter of timing, which means that it may depend on the UE implementation unless a precise test case can be specified. The important is however that in general the UE always responds the outcome of a procedure using the COMPLETE or FAILURE message (implicit assumptions by UTRAN based on other received messages, such as CELL UPDATE, should be avoided).

2.3.2 UTRAN side

How does UTRAN know the outcome of an RRC procedure, during which cell re-selection occurred? 

a) For UTRAN initiated RRC procedures: By waiting for the response message, either COMPLETE or FAILURE. The fact that UTRAN receives a CELL UPDATE message should not in itself tell the outcome of any ongoing RRC procedure. In cases when no other solution is possible, the CELL UPDATE message may be used to report the progress, but the COMPLETE or FAILURE will be sent as well. Note that a response message from the UE may be sent in another UTRA cell than where the procedure was initiated.
b) For UE initiated RRC procedures of type RRC connection (re-) establishment and cell/URA update: By waiting for either a response message of type COMPLETE or re-transmission of the RRC message by the UE.

3 Conclusions

The following principles are proposed as guidance:

1. Cell re-selection can be allowed anytime in CELL_FACH, CELL_PCH and URA_PCH states.

2. The connected mode is entered when the RLC has been requested to transmit the RRC CONNECTION SETUP COMPLETE message and from that point the cell update procedure will be used (if the UE is not in CELL_DCH state). For arguments, please look at section 6.2.3.

3. The cell update procedure can run in parallel with other procedures. At cell re-selection to another UTRA cell in CELL_FACH state, the cell update procedure will always be triggered. 

4. The outcome of a given RRC procedure may be affected by cell re-selection.

5. The outcome of a given RRC procedure that needs a response to UTRAN should always be sent explicitly, such as using the COMPLETE or FAILURE message belonging to that procedure. In general, procedures are never aborted intentionally by the UE without sending a message, when cell re-selection is triggered. One important exception is cell re-selection to another RAT.
6. If the RRC layer has given a message to RLC for transmission, the RRC procedure should allow for the message to be transmitted after cell reselection has been performed. This is valid for both the UE and the UTRAN side. In other words, an RRC procedure should allow a response message from the UE to be sent in another UTRA cell than where the procedure was initiated.
7. If an RRC message has been given to the RLC layer using the AM-SAP, RLC will assure that the message is transferred. Deletion of RRC messages in the RLC-AM buffer or retransmissions on the RRC layer should normally not be needed. However, RRC should not make any assumptions on when the message is transferred. In any case, RLC will notify RRC of an unrecoverable error. 
8. Especially at SRNS relocation UTRAN may choose to re-initiate an RRC procedure, when the UTRAN RLC AM buffer used by RRC is not preserved. To allow for SRNS relocation caused by cell re-selection during an ongoing RRC procedure from the radio interface perspective, the UE should be able to handle retransmissions of RRC messages from UTRAN on the RRC level, even if RLC-AM is used. However, in general, UTRAN should not re-initiate an RRC procedure of the same type before the response message (FAILURE or COMPLETE) is received (or at layer 3 timeout).
4 Proposal

The suggestion is to adopt the principles above.

It is also proposed to remove the cell update cause “RB control response” since it is not needed if the principles above are adopted.

In the RRC specification, a new subchapter “Cell re-selection” should be added in each procedure where appropriate. Here it should be stated whether the cell update procedure is initiated, what should happen when the cell update procedure has been completed and what should happen with the current procedure (such as in which cases FAILURE or COMPLETE is sent). 

If cell update to a different RNC is triggered during ongoing RRC procedures, UTRAN may have problems, if the SRNS relocation procedure does not take that case into account. It is proposed to inform RAN3 of the consequences caused by cell re-selection during RRC procedures so that a working assumption for release 99 can be established jointly by RAN2 and RAN3.

5 References

[1] R2-001771, Cell reselection during the transition from idle to connected mode, Source: Nortel Networks

Appendix: Procedure examples

For each procedure, the event of cell re-selection at different points during the procedure is discussed. The procedures are:

· Radio bearer establishment

· RRC connection establishment

· UTRAN mobility information

· RRC connection release

In all examples it is assumed that the UE is in CELL_FACH state when cell re-selection occurs, if not mentioned otherwise.

5.1 Cell re-selection during the Radio bearer establishment procedure

For example of illustration, the Radio Bearer establishment procedure is used. In the following figures, points were cell reselection may potentially be made are identified.
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Using the above procedure as example, the following points were cell re-selection might be performed are identified:

1. Before RADIO BEARER SETUP has been received in the UE

2. After the UE received the RADIO BEARER SETUP message and is processing it

3. The UE-RRC has given a RADIO BEARER SETUP COMPLETE / FAILURE message to UE-RLC but the message has not yet been received by UTRAN

4. UTRAN has received a RADIO BEARER SETUP COMPLETE / FAILURE message but the UE has not yet received RLC Ack.

5. The UE has received the RLC Ack

How cell reselection interacts with the procedure may also depend on the contents of the RADIO BEARER SETUP message.  Assuming the UE is initially in the CELL_FACH state, there are the following main branches of the radio bearer establishment procedure:

· The RADIO BEARER SETUP message indicates “No DRX” and contains no assignment of dedicated physical channels. The UE remains in state CELL_FACH and returns RADIO BEARER SETUP COMPLETE.

· The RADIO BEARER SETUP message contains an assignment of dedicated physical channels, the UE enters CELL_DCH state and returns RADIO BEARER SETUP COMPLETE

· The RADIO BEARER SETUP message indicates “DRX with cell updating”, the UE returns RADIO BEARER SETUP COMPLETE and enters CELL_PCH state

· The RADIO BEARER SETUP message indicates “DRX with URA updating”, the UE returns RADIO BEARER SETUP COMPLETE and enters URA_PCH state

· The procedure fails according to some criteria, the UE remains in state CELL_FACH and returns RADIO BEARER SETUP FAILURE. Note: Possible criteria for failure includes invalid contents of the message or that a radio-related event occurred (such as cell reselection).
5.1.1 Cell reselection at point 1 – Before RADIO BEARER SETUP has been received in the UE


[image: image2.wmf]UE

UTRAN

RADIO BEARER SETUP

RADIO BEARER SETUP

COMPLETE / FAILURE

RLC 

Ack

1

CELL UPDATE

CELL UPDATE CONFIRM

UTRAN MOBILITY

INFORMATION CONFIRM

RADIO BEARER SETUP

Possibly another cell update procedure, if RADIO BEARER SETUP assigns

physical channels in the previous cell and cell reselection is made to the new cell.


In this case, RLC in UTRAN has started to send the RADIO BEARER SETUP message, but it has not yet been received by RRC in the UE.

Triggered by cell reselection, the UE will transmit a CELL UPDATE message, using the cell update cause “Cell reselection”. 

UTRAN may choose to let the RADIO BEARER SETUP message remain in the downlink RLC buffer. Depending on UTRAN implementation, this message may be transmitted before or after receiving the UTRAN MOBILITY INFORMATION CONFIRM. 

When the UE receives the RADIO BEARER SETUP message, it may contain information that is dependent on the previous cell. If it does, the UE will obey and use that information. It was not UTRAN’s intention, but anyhow it works according to the current specification. For example, if the message included an assignment of common physical channels in the previous cell, the UE will use them and possibly a cell reselection is triggered again to the new cell. If the message included an assignment of dedicated physical channels the UE will switch to state CELL_DCH and use the assigned channels, independently of which cell(s) that were included in the assigned active set.

5.1.2 Cell reselection at point 2 – After the UE received the RADIO BEARER SETUP message
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If the UE performs a cell reselection at this point, the RRC specification states that the UE shall issue a CELL UPDATE message using the cause value “RB control response”. The RADIO BEARER SETUP COMPLETE / FAILURE  message should then be sent after the cell update procedure has been completed and in fact the message completes both the cell update procedure and the radio bearer establishment procedure (no specific COMPLETE message is used for the cell update procedure in this case). This may work in most situations, but there are some cases, which need further discussion:

1. If UTRAN transmit several different RB control messages after each other (like RADIO BEARER SETUP followed by TRANSPORT CHANNEL RECONFIGURATION) “RB control response” does not tell which of the messages the UE received. UTRAN should not send a second message like that, but anyhow this error has to be taken care of.  In a normal situation, without cell reselection, the UE shall reject the second message using TRANSPORT CHANNEL RECONFGURATION FAILURE (actually, the UE may have been given such a message to RLC before re-selection already). However, how to handle this case is not clear by reading the specification.

2. If the RADIO BEARER SETUP message contained C-RNTI or common physical channel information IEs, this information will be invalid after cell re-selection and consequently the procedure fails, because of cell re-selection. For the CELL_DCH to CELL_FACH case, it is stated that the UE shall transmit a CELL UPDATE message using cell update cause “cell re-selection”, when the UE can not select the cell indicated in the RADIO BEARER SETUP message. However, the UE may have already sent a RADIO BEARER SETUP COMPLETE message, which has not yet been received by UTRAN (since it is in the UE RLC buffer), when CELL UPDATE is sent. This means that receiving CELL UPDATE will not tell UTRAN the status of the RB control procedure. The status of the procedure should be given by sending the COMPLETE or FAILURE message belonging to the procedure. Whether the UE may transmit FAILURE in the cell re-selection case is not specified. 

3. If the RADIO BEARER SETUP message would cause the UE to switch from CELL_FACH to CELL_DCH, there is a question what to do when the criteria for cell reselection is met at this point. There are a few alternatives:

a) Perform the switch to CELL_DCH. Inhibit the cell reselection, since UTRAN anyway wants the UE to use dedicated physical channels and leave the CELL_FACH state. 

b) Perform the cell re-selection, but consider the radio bearer establishment as failed caused by the cell re-selection, because that the message contained what can be seen as cell-dependent information (dedicated physical channels). The UE thus transmits RADIO BEARER SETUP FAILURE after the cell update procedure).

c) Perform both the cell re-selection and switch to CELL_DCH. Shortly after the cell update procedure the UE switches to CELL_DCH state, sending RADIO BEARER SETUP COMPLETE on the new configuration.

Alternative c) is most logical. Cell reselection should never be prohibited (like in a) and the assignment of dedicated physical channels are not necessarily dependent of only the current selected cell (as b suggests), since it is based on UE measurements evaluated by UTRAN. However, the details of how c) is specified needs further discussion, since there is then a difference on how dedicated physical channel assignment is handled compared to common physical channel assignment during cell re-selection.

Even if c) is chosen as alternative, the decision on whether it is a) or c) could to some degree be up to interpretation by the UE of the timing of the cell re-selection trigger compared to the reception of the RADIO BEARER SETUP message. 

5.1.3 Cell reselection at point 3 - the UE-RRC has given a RADIO BEARER SETUP COMPLETE / FAILURE message to UE-RLC but the message has not yet been received by UTRAN
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The UE-RRC does not know whether UTRAN has received COMPLETE / FAILURE or not. In this case, UTRAN has not. 

Typically, after UTRAN has sent CELL UPDATE CONFIRM, the RADIO BEARER SETUP COMPLETE / FAILURE can be received by UTRAN (exactly when is up to UTRAN implementation, but at least no DCCH messages can be sent over Iur before this point). The UTRAN MOBILITY INFORMATION CONFIRM will be received by UTRAN after the RADIO BEARER SETUP COMPLETE/FAILURE. 

The UTRAN MOBILITY INFORMATION message can be seen as superfluous, since the RADIO BEARER SETUP COMPLETE / FAILURE message is sent on DCCH using the new C-RNTI. However, from the UE-RRC point’s of view, it has to send it, since the UE-RRC does not know whether UTRAN received the RADIO BEARER SETUP /FAILURE before CELL UPDATE or not. By keeping the procedures independent is not necessarily more complex to specify or implement.

UTRAN can not distinguish between this case and the case in the previous chapter. Therefore, UTRAN will not know whether the RADIO BEARER SETUP COMPLETE will be followed by UTRAN MOBILITY INFORMATION COMPLETE message or not. The “cell update cause” will not tell UTRAN, since “RB control response” and “cell re-selection” are both possible causes.

If the RADIO BEARER SETUP would cause the UE to change to CELL_PCH or URA_PCH state the state transition is made after the UE has sent both the RADIO BEARER SETUP COMPLETE and UTRAN MOBILITY INFORMATION CONFIRM and received “RLC ack” on both messages. Actually, at the transitions to CELL_PCH and URA_PCH state the UE needs to wait for “RLC ack” before it may conclude with the procedure even if no cell re-selection takes place.

5.1.4 Cell reselection at point 4 – UTRAN has received a RADIO BEARER SETUP COMPLETE / FAILURE message but the UE has not yet received RLC ack
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As in the previous case, the UE does not know whether UTRAN is still waiting for RADIO BEARER SETUP COMPLETE / FAILURE or not. In this case, since UTRAN has actually received the message, the cell update procedure will not cause any potential problems for UTRAN.

However, from the UE point of view, the RRC specification currently says that the radio bearer establishment procedure is finalised when RLC has confirmed the successful transmission of the COMPLETE/FAILURE message. This is only really necessary in case of transition to CELL_PCH or URA_PCH state since no further RLC PDUs can be sent to UTRAN after the UE has completed the state transition.

5.1.5 Cell reselection at point 5 – the UE has received the RLC ack
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In this case, there are no problems with the current specification, since the cell re-selection occurred when all parts originating from the RB control procedure has been completed.

5.2 Cell re-selection during the RRC Connection establishment procedure

Here, the RRC connection establishment procedure is discussed. There are a few points where cell re-selection may take place.
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1. After the UE transmitted RRC CONNECTION REQUEST, but before RRC CONNECTION SETUP has been received in the UE

2. After the UE received the RRC CONNECTION SETUP message and is processing it

3. The UE-RRC has given a RRC CONNECTION SETUP COMPLETE message to UE-RLC but the message has not yet been received by UTRAN

4. UTRAN has received a RRC CONNECTION SETUP COMPLETE message but the UE has not yet received RLC Ack.

5. The UE has received the RLC Ack

5.2.1 Cell reselection at point 1 – After the UE transmitted RRC CONNECTION REQUEST, but before RRC CONNECTION SETUP has been received in the UE
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According to the specification, the UE shall transmit a new RRC CONNECTION REQUEST attempt in a new cell and increase the retransmission attempt counter. There is no other alternative.

5.2.2 Cell reselection at point 2 – After the UE received the RRC CONNECTION SETUP message and is processing it
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This case is not specified, which could be interpreted as “physical channel failure” (causing a new RRC CONNECTION REQUEST) or that cell re-selection is not allowed.

The proposal is to allow cell re-selection and let the UE transmit a new RRC CONNECTION REQUEST to restart the procedure. Cell update is not used since the UE has not entered connected mode at this stage.

5.2.3 Cell reselection at point 3 – The UE-RRC has given a RRC CONNECTION SETUP COMPLETE message to UE-RLC but the message has not yet been received by UTRAN
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In this case the UE has received the U-RNTI and initiated the transmission of the RRC CONNECTION SETUP COMPLETE message. To re-initiate the RRC connection establishment procedure at this point, could lead to that the UE will have two U-RNTIs in different SRNCs, if 1) the RRC CONNECTION SETUP COMPLETE message was already received and 2) the UE made cell re-selection.

Therefore it is proposed to transmit CELL UPDATE if cell re-selection occurs at this point.

This means we may define that the RRC connection is established from the point when RLC has been requested to transmit the RRC CONNECTION SETUP COMPLETE message.

If the UE was assigned cell dependent information such as common physical channels in the RRC CONNECTION SETUP message, that information is (as always) abandoned. UTRAN may assign new cell dependent information in the CELL UPDATE CONFIRM message.

5.2.4 Cell reselection at point 4 – UTRAN has received a RRC CONNECTION SETUP COMPLETE message but the UE has not yet received RLC Ack

The UE should have finalised the procedure at this point (even if the RRC specification says it waits for RLC ack) so the cell update procedure will not cause any problem.

5.2.5 Cell reselection at point 5 – The UE has received the RLC Ack

No issue.

5.3 Cell re-selection during the UTRAN mobility information procedure

This procedure is used as an example to illustrate a problem with association of COMPLETE messages with its corresponding procedure.
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The possible points for cell re-selection are identical to the radio bearer establishment procedure. It is only point 2 and 3 that are discussed here.

5.3.1 Cell re-selection at point 2 - After the UE received the UTRAN MOBILITY INFORMATION message
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The UTRAN MOBILITY INFORMATION message may contain information valid in a large area like CN system information and U-RNTI but also cell specific information (like C-RNTI). If a cell re-selection occurs at point (2), the outcome of the UTRAN mobility information procedure depends of the nature of the information. 

If there is no cell-specific information in the UTRAN MOBILITY INFORMATION message, there is no reason to not let the procedure succeed. 

But if there is cell-specific information in the UTRAN MOBILITY INFORMATION message, the UE should not tell UTRAN that it succeeded the procedure because then UTRAN and the UE may have different ideas of the state of the UE configuration (such as which C-RNTI that is used). 

In any case, UTRAN will naturally assign new cell specific and/or cell-common mobility information in the CELL UPDATE CONFIRM message, which needs to be acknowledged by the UE using a UTRAN MOBILTY INFORMATION CONFIRM message.

So, there are two options:

1. Use separate COMPLETE/FAILURE messages for the two procedures. Here, there is a problem since the same message types are used for both, and UTRAN can not associate the message to the procedure. This has to be solved in some way (possible solutions are discussed in another contribution).

2. Let the UTRAN mobility information procedure always be considered as failed when a cell reselection occurred at this point. However, this may not be optimal from a signalling point of view (since then the information needs to be re-sent using CELL UPDATE CONFIRM in unacknowledged mode). Also, UTRAN has to interpret CELL UPDATE as an implicit FAILURE message for the UTRAN MOBILITY INFORMATION, which is dangerous, especially when consider the next case.

The proposal is therefore to have two independent UTRAN MOBILITY INFORMATION CONFIRM/FAILURE messages, one for each procedure.

5.3.2 Cell reselection at point 3 - the UE-RRC has given a UTRAN MOBILITY INFORMATION COMPLETE / FAILURE message to UE-RLC but the message has not yet been received by UTRAN
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Here, the UE has already given the UTRAN MOBLITY INFORMATION CONFIRM / FAILURE to RLC for transmission, but UTRAN has not received it, when the cell re-selection occurs.

With the current specification, UTRAN will receive one UTRAN MOBILITY INFORMATION CONFIRM / FAILURE and another UTRAN MOBILITY INFORMATION CONFIRM, belonging to two different procedures. UTRAN can not assume any order on those two messages, since it depends on when cell re-selection was triggered (in the previous case, point 2, the first message would have belonged to the cell update procedure). How to solve that problem is discussed in a separate contribution.

5.4 Cell re-selection during the RRC Connection release procedure

The RRC connection release procedure may potentially need somewhat different approach, since the purpose with the procedure is to release the RRC connection (and always succeed with that!) and cell re-selection is thus not so critical to perform in order to keep the connection. 

Note that the RRC CONNECTION RELEASE message is sent in unacknowledged mode always (which may include repetitions on the RRC layer), while the RRC CONNECTION RELEASE COMPLETE message is sent in acknowledged mode for the CELL_FACH state.
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In the figure above the different possible occasions for cell re-selection are shown. They are as follows:

1. Before the first RRC CONNECTION RELEASE message has been received in the UE (UTRAN may however have sent one or several RRC CONNECTION RELEASE messages)

2. After the UE received the first RRC CONNECTION RELEASE message and is processing it

3. The UE-RRC has given a RRC CONNECTION RELEASE COMPLETE message to UE-RLC but the message has not yet been received by UTRAN

4. UTRAN has received a RRC CONNECTION RELEASE COMPLETE message but the UE has not yet received RLC Ack.

5. The UE has received the RLC Ack

5.4.1 Cell reselection at point 1 – Before the first RRC CONNECTION RELEASE message has been received in the UE
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In this case, the UE will always perform a cell update. At the end of the cell update procedure, UTRAN can resume transmitting RRC CONNECTION RELEASE messages to the UE. 

Note: UTRAN may choose to reply to the CELL UPDATE message with an RRC CONNECTION RELEASE message directly (in the new cell, using CCCH), even if this will not speed up the procedure significantly since, if used, the UE can not confirm the release.

5.4.2 Cell reselection at point 2 - After the UE received the first RRC CONNECTION RELEASE message and is processing it
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In this case, there is a choice on whether to make cell re-selection or not. However, from the UTRAN point of view, if the UE made cell update, it will not be different from above. To handle case 1, UTRAN must be prepared to receive a CELL UPDATE after having sent RRC CONNECTION RELEASE. UTRAN will not know whether the UE has received RRC CONNECTION RELEASE or not.

Therefore, it is proposed that cell update is performed if cell re-selection is triggered even at this point. As in the case above, UTRAN may continue to transmit RRC CONNECTION RELEASE until receiving RRC CONNECTION RELEASE COMPLETE.

5.4.3 Cell reselection at point 3 - The UE-RRC has given a RRC CONNECTION RELEASE COMPLETE message to UE-RLC but the message has not yet been received by UTRAN
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Here, the UE has not yet moved to idle, since RLC is still transferring the RRC CONNECTION RELEASE COMPLETE message. But there is a choice of whether to make cell update or not.

Let’s assume the UE will perform a cell update procedure. Also here UTRAN has the option of transmitting an RRC CONNECTION RELEASE message to the UE, as a reply to the CELL UPDATE. If not UTRAN will reply with CELL UPDATE CONFIRM. After receiving CELL UPDATE CONFIRM, the UE will send an UTRAN MOBIITY INFORMATION CONFIRM message, according to the cell update procedure. 

However, since the RRC CONNECTION RELEASE COMPLETE message is in the RLC buffer, the UTRAN MOBIITY INFORMATION CONFIRM message will be put after it in the queue. 

The UTRAN MOBILITY INFORMATION CONFIRM message may not be received by UTRAN, depending on when UTRAN transmit the RLC ack on the RRC CONNECTION RELEASE COMPLETE message and when the UE and UTRAN shutdown their RLC entities.

5.4.4 Cell reselection at point 4 - UTRAN has received a RRC CONNECTION RELEASE COMPLETE message but the UE has not yet received RLC Ack
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This is similar to the case above, from the UE point of view. If in the case above the UE will transmit a CELL UPDATE message, it will do it in this case also.

If so, UTRAN should here reply with RRC CONNECTION RELEASE on the CCCH and then enter idle mode. When the UE receives RRC CONNECTION RELEASE on the CCCH or the RLC ack for the RRC CONNECTION RELEASE COMPLETE (depending on which is received first) it will enter idle mode directly. If either of it happens, the UE will re-initiate cell update and after a while enter idle mode.

5.4.5 Cell reselection at point 5 - The UE has received the RLC Ack

In this case, the UE shall enter idle mode, and no cell update procedure is needed.
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