Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #84 
R2-133896
San Francisco, USA, 11 - 15 Nov, 2013
Agenda Item:
8.2 Others
Source: 
Huawei, HiSilicon
Title:  
Considerations on interrupted reconfiguration procedure
Document for:
Discussion
1 Introduction
When detecting errors during reconfiguration procedure, the UE will initiate the Cell Update procedure and Reconfiguration Status Indicator (RSI) may be included in the Cell Update message. So far how to set the RSI in different use cases has been discussed a lot in RAN2#83 and RAN2#83bis meeting ([1], [2], [3], [4] and [5]). At the last RAN2 meeting, it was agreed:
· How to set the RSI flag in the case when a RLC unrecoverable error occurs while using an old configuration for the state transition case.
· DCH to DCH case: in the case of RLF in the old configuration 

· FACH -> DCH case: In case of RLF occurring on the new configuration
· RSI settings based on the signalled CELL UPDATE cause value (i.e. separate the mobility and re-establishment use case (e.g. other than RLF and RLC unrecoverable error))
In this contribution, we provide our analysis on use cases and UE behaviors, and the solutions are also proposed.
2 Discussion
In sections 5.1, 5.2 and 5.3, we provide analysis on some use cases based on the current specifications and it can be seen as an input for the following discussions.
2.1 Analysis on the open issues (agreed to be studied at RAN2#83bis meeting)
Firstly, based on our analysis, UE behaviors on the RSI flag setting are clear as indicated in the table 1 in section 5.3.

	Use cases
	RSI flag setting
	Evidence

	(1) FACH-> DCH case: RLC unrecoverable error using old configuration
	TRUE
	The RSI shall be included in the CU message when RLC unrecoverable error is detected as the ORDERED_RECONFIGURATION is set to TRUE.

	(2) DCH to DCH case: in the case of RLF in the old configuration
	No RSI
	The RSI shall not be included in the CU because there is no response message from the UE.

	(3) FACH -> DCH case: In case of RLF occurring on the new configuration
	TRUE
	The RSI shall be included in the CU message as the response message has been submitted to the low layers.

	(4) FACH->FACH cell reselection for reason other than RLF and RLC unrecoverable error
	Cell reselection occurs when the UE receives the reconfiguration message: TRUE

Cell reselection occurs after the UE sends the response message of reconfiguration and no ACK received: No RSI
	Cell reselection occurs when the UE receives the reconfiguration message: 
- The RSI shall be included because the variable ORDERED_RECONFIGURATION is set to TRUE.
Cell reselection occurs after the UE sends the response message of reconfiguration and no ACK received:
- The RSI shall not be included because the variable ORDERED_RECONFIGURATION will be set to FALSE after sending the response message.


For case (2), we think that the UE uses Old configuration.

For cases (1), (3) and (4), from the network point of view, it may have no idea on which configuration the UE uses (Old/New) when it receives Cell Update message. However, according the following text in TS 25.331, the UE will continue with the reconfiguration procedure after it initiates a cell update procedure, so the network could just wait for the following uplink RRC message so check the type of the configuration in the UE.
8.2.2.8
Cell re-selection

If the UE performs cell re-selection during the reconfiguration procedure, the UE shall:

1>
initiate a cell update procedure, as specified in subclause 8.3.1;

1>
continue with the reconfiguration procedure.

NOTE:
After the completion of the cell update procedure and completion of the reconfiguration procedure within the UE, the UE will move to the RRC state as indicated in the reconfiguration message.
Observation: for case (1), (3) and (4), the UE will continue with the reconfiguration procedure after the Cell Update procedure, so the network could know the type of the configuration in the UE.
3 Conclusion
In this contribution, we analyze different use cases and the UE behavior in interrupted reconfiguration procedure. Based on our analysis, it is seen that the network could check the type of the configuration in the UE after the Cell Update procedure.
Observation: for case (1), (3) and (4), the UE will continue with the reconfiguration procedure after the Cell Update procedure, so the network could know the type of the configuration in the UE.
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5 Annex
5.1 Background
According to the TS 25.331 v11.7.0, the UE will indicate the RSI in the following two cases:

1>
if the variable ORDERED_RECONFIGURATION is set to TRUE:

2>
include the IE "Reconfiguration Status Indicator" and set it to TRUE.

1>
if the IE "Cell update cause" is set to "radio link failure" or "RLC Unrecoverable error" and the UE has submitted a reconfiguration response message to RLC and the UE has not received the RLC acknowledgement for the response message:

2>
include the IE "Reconfiguration Status Indicator" and set it to TRUE.
For CELL_DCH cases, the RSI can only be indicated when the UE has submitted a reconfiguration response message, and in this case the RSI indicates that the new configuration has been received and applied in the UE.

For CELL_FACH cases, the RSI shall be indicated when the UE has received the reconfiguration message, as the variable ORDERED_RECONFIGURATION is set to TURE. In this case, the RSI indicates that the new configuration has been received.

5.2 Our analysis on the RSI setting behaviors
In this section, an analysis on the RSI setting behaviors based on the TS 25.331 v11.7.0 is provided as below:
(1) Radio Link Failure detected on the old configuration
CELL_DCH -> CELL_FACH: the UE will initiate CELL UPDATE procedure with cause "radio link failure" and the RSI shall not be included because there is no response message from the UE. The network will assume the old configuration in the UE and it could include new configuration in the CUC message in order for a reconfiguration.

CELL_FACH -> CELL_DCH: the UE will initiate CELL UPDATE procedure with cause "cell reselection" and the RSI shall be included to indicate the reception of the new configuration. The network can construct the CUC message by considering the RSI and no new configuration info will be included in the CUC message (according to 8.3.1.9a in TS 25.331 v11.7.0).

CELL_DCH -> CELL_DCH: the same to D->F and the UE shall not include the RSI in the CU message.
CELL_FACH -> CELL_FACH: the same to F->D.

(2) Radio Link Failure detected on the new configuration
CELL_DCH -> CELL_FACH: the UE will initiate CELL UPDATE procedure with cause value "cell reselection", and the variable ORDERED_RECONFIGURATION will be set to FALSE after the UE sent the response message, so the RSI shall not be included in the CU message.

CELL_FACH -> CELL_DCH: the UE will initiate CELL UPDATE procedure with cause "radio link failure" and the response message has been submitted to the low layers. In this case, the UE shall include the RSI in the CU message.
CELL_DCH -> CELL_DCH: the same to F->D and the UE shall include the RSI in the CU message.

CELL_FACH -> CELL_FACH: the same to D->F.

(3) RLC unrecoverable error detected on the old configuration

CELL_DCH -> CELL_FACH: the response message has not been submitted to low layers, so the RSI shall not be included in CU message.

CELL_FACH -> CELL_DCH: For UE in CELL_FACH state, the RSI shall be included in CU message when RLC unrecoverable error is detected as the ORDERED_RECONFIGURATION is set to TRUE. According to the section 8.3.1.9a in TS 25.331 v11.7.0, the re-establishment of RLC entity cannot be performed on the Cell Update procedure.

CELL_DCH -> CELL_DCH: the same to D->F and the UE shall not include the RSI in the CU message.

CELL_FACH -> CELL_FACH: the same to F->D.

(4) RLC unrecoverable error detected on the new configuration

For all reconfiguration cases (including state transitions), the UE will initiate CELL UPDATE procedure with cause "RLC unrecoverable error" and the response message has been submitted to the low layers. In this case, the UE shall include the RSI in the CU message.
5.3 Summary of the analysis

In table 1, there is a summary of RSI setting in different use cases. It is noted that "old in use" means that the UE uses old configuration, "New received" means that the UE has received the reconfiguration message, and "new in use" means that the UE uses new configuration.
Table 1: comparison of reconfiguration use cases

	
	Radio Link Failure (RLF)
	RLC Unrecoverable Error (RUE)

	
	old configuration
	new configuration
	old configuration
	new configuration

	
	CU cause and RSI
	UE behavior
	CU cause and RSI
	UE behavior
	CU cause and RSI
	UE behavior
	CU cause and RSI
	UE behavior

	DCH->DCH
	Cause=RLF

no RSI
	Old in use. New received.
	Cause=RLF

RSI=TRUE
	New in use.
	Cause=RUE

no RSI
	Old in use. New received.
	Cause=RUE

RSI=TRUE
	New in use.

	FACH->DCH
	Cause=CR

RSI=TRUE
	Old in use. New received.
	Cause=RLF

RSI=TRUE
	New in use.
	Cause=RUE

RSI=TRUE
	Old in use. New received.
	Cause=RUE

RSI=TRUE
	New in use.

	DCH->FACH
	Cause=RLF

no RSI
	Old in use. New received.
	Cause=CR

no RSI
	New in use.
	Cause=RUE

no RSI
	Old in use. New received.
	Cause=RUE

RSI=TRUE
	New in use.

	FACH->FACH
	Cause=CR

RSI=TRUE
	Old in use. New received.
	Cause=CR

no RSI
	New in use.
	Cause=RUE

RSI=TRUE
	Old in use. New received.
	Cause=RUE

RSI=TRUE
	New in use.


In table 2, we provide a comparison of cell reselection use cases.

Table 2: comparison of cell reselection use cases
	
	Cell Reselection (CR)

	
	old configuration
	new configuration

	
	CU cause and RSI
	UE behavior
	CU cause and RSI
	UE behavior

	DCH->DCH
	/
	/
	/
	/

	FACH->DCH
	Cause=CR

RSI=TRUE
	Old in use. New received.
	/
	/

	DCH->FACH
	/
	/
	Cause=CR

no RSI
	New in use.

	FACH->FACH
	Cause=CR

RSI=TRUE
	Old in use. New received.
	Cause=CR

no RSI
	New in use.


The UE may perform cell reselection when receiving the reconfiguration message and it is considered as cell reselection on the old configuration, and it can also happen in case of state transitions to CELL_FACH state. In all cases, the RSI will be included as the variable ORDERED_RECONFIGURATION is set to TRUE.

The cell reselection can also be performed after sending the response message of reconfiguration and no ACK received. Because the variable ORDERED_RECONFIGURATION will be set to FALSE after sending the response message, the RSI shall not be included in the CU message, but the new configuration is in use in the UE.
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