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1 Introduction

In [1], an issue of RLC re-establishment is discussed and it is mentioned that the RLC re-establishment cannot be informed to the network side before uplink data transmission in case of the seamless state transition. Without the Cell Update procedure, it may cause the RLC reset.
In this contribution, we analyze the problematic scenario and give the solution from network side.
2 Discussion
2.1 The conditions for RLC re-establishment
From annex, there are some conditions to perform RLC re-establishment and the UE should send the new START value to the network.
In general, the UE will perform RLC re-establishment after a seamless state transition to CELL_PCH state only when either of the following conditions is met.
Condition 1:
· if that RB is using AM and the RLC PDU size applicable to the uplink logical channel transporting data PDUs changed from "fixed size" to "flexible size" and the indicated RLC length indicator size is 15 bits; 
In this condition, the RLC size is changed from fixed to flexible and the length indicator size is set to 15bits.
Condition 2:
· if that RB is using AM and "flexible size" RLC PDUs and the Length Indicator size applicable to the uplink logical channel transporting data PDUs is different from the one derived from the previously stored configuration.
In this condition, the RLC size is flexible and not changed, and the length indicator size is changed.
2.2 Solutions
In [1], there is a scenario that may lead to the RLC re-establishment issue:
1. UE is in Cell_DCH state with RLC size of fixed DL and fixed UL

2. UE receives a Radio Bearer Reconfiguration (RBR) which transitions the UE to Cell_PCH.

3. In RBR, the UE is given C/H/E-RNTI’s and a complete set of mapping info:

a. FACH/RACH (both DL and UL size not changed)

b. DCH/DCH

c. HS-DSCH/E-DCH (DL size not change and UL size changed)

4. UE sends a Radio Bearer Reconfiguration Complete (RBRC). After L2 Ack, the UE enters Cell_PCH state in a cell capable of enhanced uplink in Cell_FACH state.

5. According the the cell capability, the UE shall select HS-DSCH/E-DCH mapping and apply the RLC size accordingly.

6. With all RNTI’s and mapping, when UL data arrive, the UE shall send an MR and then UL data.
During the RBR procedure, RLC re-establishment failure will happen when all the following conditions are satisfied.

· The RNC indicates a target cell and which supports uplink layer2 enhancement; and

· The RNC assigns all the necessary RNTIs to the UE; and

· The RNC changes the LI or RLC PDU size (either condition1 or condition2) after the RBR procedure; and
· The RNC sets the target RRC state to CELL_PCH; and

· The UE supports the uplink layer2 enhancement and it selects the indicated cell after state transition to CELL_PCH state.

The RNC knows the UE capability of supporting uplink layer2 enhancement, so the RNC can predict that the RLC may be re-established when all the above configurations are met and if the UE selects the specified cell. In this case, it is suggested that the RNC does not assign all the necessary RNTIs to the UE if it wants to change the RLC PDU size or Length Indicator.
Based on the suggested solution, the cell-update-less transition will not work, and instead the UE initiates the cell update procedure when it has uplink data packets to transmit. Meanwhile, the START can be also sent to the RNC in the procedure.
Compared with the proposals in [1], this solution only requires limited network change and there is no UE impact Meanwhile, compared to proposal 2 in [1], i.e. the UE camps on the re-directed cell and no RLC size has changed, this solution allows changing the RLC PDU size or Length Indicator during state transitions.
Base on the analysis, it is proposed that:
Proposal: It is proposed RAN2 to discuss the network based solution on RLC re-establishment issue regarding CELL_PCH state.
3 Conclusion
In this contribution, we provide our analysis on RLC re-establishment issue, and it is seen that the network can solve the issue by its implementation. So it is proposed that:

Proposal: It is proposed RAN2 to discuss the network based solution on RLC re-establishment issue regarding CELL_PCH state.
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1>
if the uplink RLC PDU size is changed from "fixed" to "flexible size" and the RLC length indicator size is 7 bits: 

2>
if this radio bearer is a signalling radio bearer:

3>
the UE behaviour is unspecified.
2>
else, configure the corresponding RLC entity with flexible RLC PDU size and the RLC length indicator size indicated in the IE "Length indicator size".

1>
if that RB is using AM and the RLC size applicable to the uplink logical channel transporting data PDUs is different from the one derived from the previously stored configuration; or

1>
if that RB is using AM and the RLC size applicable to the uplink logical channel transporting data PDUs changed from "flexible size" to "fixed size"; or
1>
if that RB is using AM and "flexible size" RLC PDUs and the Length Indicator size applicable to the uplink logical channel transporting data PDUs is different from the one derived from the previously stored configuration; or 

1>
if that RB is using AM and the RLC PDU size applicable to the uplink logical channel transporting data PDUs changed from "fixed size" to "flexible size" and the indicated RLC length indicator size is 15 bits; and 

1>
none of the following conditions is met:

-
the RLC size change is caused by a CELL UPDATE CONFIRM and the CELL UPDATE CONFIRM message includes the IE "Downlink counter synchronisation info".

-
the RLC size change is caused by a reconfiguration message, and a cell update procedure occurs during the reconfiguration procedure and the CELL UPDATE CONFIRM message includes the IE "Downlink counter synchronisation info".

-
the RLC size change is caused by a reconfiguration message, and a cell update procedure occurs during this reconfiguration procedure and the CELL UPDATE CONFIRM message includes the IE "RLC re-establish indicator" being set to TRUE for the corresponding radio bearer.

2>
if the RLC PDU size is set to "flexible size":

3>
if this radio bearer is a signalling radio bearer:

4>
the UE behaviour is unspecified.

2>
if the RLC size change is caused by a reconfiguration message or a CELL UPDATE CONFIRM and the IE "one sided RLC re-establishment" is included in that message and is set to TRUE; or

2>
the uplink RLC size change is caused by changing the multiplexing option with transport channel type "E-DCH" to transport channel type "RACH" during cell reselection or due to a system information modification, and the UE enters or remains in CELL_FACH state, or the UE enters CELL_PCH state and the H-RNTI is stored after the state transition into CELL_PCH state, the UE shall after receiving the CELL UPDATE CONFIRM:

3>
re-establish the transmitting side of the corresponding RLC entity.

2>
else:
3>
re-establish the corresponding RLC entity;
3>
if the RLC entity for SRB2 is re-established:

4>
clear all entries in the table "Processed transactions" in the variable TRANSACTIONS.

2>
if the RLC PDU size is set to "fixed size":

3>
configure the corresponding RLC entity with the new uplink RLC size.

2>
if the RLC PDU size is set to "flexible size":

3>
configure the corresponding RLC entity with the RLC length indicator size indicated in the IE "Length indicator size".

2>
for each AM RLC radio bearer in the CN domain as indicated in the IE "CN domain identity" in the IE "RAB info" in the variable ESTABLISHED_RABS whose RLC size is changed; and

2>
for each AM RLC signalling radio bearer in the CN domain as indicated in the IE "CN domain identity" in the variable LATEST_CONFIGURED_CN_DOMAIN whose RLC size is changed:

3>
if the IE "Status" in the variable CIPHERING_STATUS of this CN domain is set to "Started":

4>
if the information causing the RLC re-establishment was included in system information:

5>
set the HFN values for the corresponding RLC entity equal to the value of the IE "START" for this CN domain that will be included in the CELL UPDATE message following cell reselection.

NOTE:
Since the UE cannot predict the START value at the time of the next CELL UPDATE transmission in the future, UTRAN should desist from changing the RLC size for a signalling radio bearer within a cell. Other than this case the change in RLC size for a signalling radio bearer is known to the UE when reading system information following cell reselection.

4>
if the RLC re-establishment is caused by a CELL UPDATE CONFIRM:

5>
if the whole RLC entity was re-established:

6>
set the HFN values for the corresponding RLC entity in uplink and downlink equal to the value of the IE "START" included in the latest transmitted CELL UPDATE message for this CN domain.

5>
if only the transmitting side of the RLC entity was re-established:

6>
set the HFN value for the corresponding RLC entity in the uplink equal to the value of the IE "START" included in the latest transmitted CELL UPDATE message for this CN domain.

4>
if the RLC re-establishment is caused by a reconfiguration message:

5>
if the whole RLC entity was re-established:
6>
set the HFN values for the corresponding RLC entity in uplink and downlink equal to the value of the IE "START" that will be included in the reconfiguration complete message for this CN domain.
5>
if only the transmitting side of the RLC entity was re-established:

6>
set the HFN value for the corresponding RLC entity in the direction uplink equal to the value of the IE "START" that will be included in the reconfiguration complete message for this CN domain.
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