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1 Introduction
Currently in D2F state transition, the network can indicate multiple RB mapping multiplexing options, but can indicate only one DL RLC PDU size. If the UE performs a cell selection during a D2F state transition, from an E-FACH cell to a legacy FACH cell, there may be a problem on downlink data transmission. 
In this paper, we firstly list the scenario where the DL RLC PDU size configuration problem happens, and then we provide some solutions. 

2 Discussion
2.1 DL RLC PDU size configuration problem
Consider the following scenario:

1. In CELL_DCH, a UE receives a Radio Bearer Reconfiguration (RBR) message and then transits from CELL_DCH to CELL_FACH, and the RBR message contains a flexible RLC PDU size if the network does not include redirection info.

2. Before sending the RBR complete message, the UE reselects to a cell that not supporting E-FACH
3. The UE sends the Cell Update message and receives the Cell Update Confirm (CUC) message. According to current specifications, the IEs "RB information to release list", "RB information to reconfigure list", "RB information to be affected list" cannot be included.
4. UE sends the RBR Complete message in the new cell.

In step 3, since there is a cell reselection during an ongoing D2F state transition, the network is not allowed to configure RB mapping info (shown in Annex). After step 4, the UE stays in a legacy FACH cell but has a flexible DL RLC PDU size, it does not support downlink data transmission.
In previous meetings, RAN2 ever discussed a RLC re-establishment problem ([1]). A UE is given with a complete redirection info in the reconfiguration message (aiming for state transition from CELL_FACH to CELL_PCH), and then the UE selects the correct mapping info and UL RLC size according to the redirected cell capability. If the UL RLC size changes, the UE needs to send the START to the network and re-establish the RLC entity, and the Cell Update procedure is performed. In our opinion, the problem identified in [1] is different from the problem we list in this paper.
As show in Annex, in section 10.3.4.21 (from [2]), more than one the UL RLC PDU size can be configured per RB, so the UE can select one appropriate UL RLC PDU size after it changes a cell during a D2F state transition.
Proposal 1: It is proposed RAN2 to discuss the problem of DL RLC PDU size configuration for D2F state transition.
2.2 Possible solutions
We list some possible solutions in order to solve this problem.

· Option 1: UE initiated DL RLC PDU size reconfiguration

After step 6, the UE could indicate the invalid DL RLC PDU size to the network, e.g. via the Cell Update message using the cause cell selection or a new one.
This option will introduce a reconfiguration procedure as well as the data transmission delay. 

· Option 2: RNC initiated DL RLC PDU size reconfiguration

In this option, the network is asked to detect this problem, and indicates a valid RLC PDU size immediately after step 6. The UE can perform the RLC re-establishment after receiving the new DL RLC PDU size.

This option2 has similar problem as option 1. 
· Option 3: Configure more than one DL RLC PDU size
In this option, the network can configure more than one DL RLC PDU size, e.g. flexible RLC PDU size for E-FACH RB mapping multiplexing option and fixed RLC PDU size for legacy FACH RB mapping multiplexing option. After step 6, the UE can select a suitable DL RLC PDU size based on the selected RB mapping multiplexing option.
With this option, the UE can perform downlink data transmission after step 6, so there is no additional reconfiguration procedure compared with option 1 and option 2.
· Option 4: Always configure a fixed DL RLC PDU size in the RBR message
In step 1, the network can only configure a fixed DL RLC PDU size for all RB mapping multiplexing options, so the downlink data transmission can be performed regardless of target cell capability.

It is known that the flexible DL RLC PDU size can help reduce the RLC overhead, e.g. RLC header. According to the simulation result list in [3], when the IP package is about 200bytes, the wasted overhead can reach 15% for the fixed DL RLC PDU size compared with flexible DL RLC PDU size. For VoIP and multimedia traffic, the unnecessary overhead would be about 20% with fixed RLC PDU size. Thus the transmission efficiency will be seriously impacted.
Based on the analysis above, option 4 may lead to performance degradation; both option 1 and option 2 requires an additional reconfiguration procedure; option 3 provides a flexible way for the UE and the signalling impact is not as larger as option 1 and option 2.
Proposal 2: It is proposed RAN2 to discuss solutions if the problem in proposal 1 is identified.
3 Conclusion

In this contribution, we provide the analysis on DL RLC PDU size configuration for D2F state transition, and some solutions are provided. It is proposed:
Proposal 1: It is proposed RAN2 to discuss the potential problem of DL RLC PDU size configuration for D2F state transition.
Proposal 2: It is proposed RAN2 to discuss solutions if the problem in proposal 1 is identified.
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5 Annex

8.2.2.3
Reception of RADIO BEARER SETUP or RADIO BEARER RECONFIGURATION or RADIO BEARER RELEASE or TRANSPORT CHANNEL RECONFIGURATION or PHYSICAL CHANNEL RECONFIGURATION message, TTI switch HS-SCCH order or Target cell HS-SCCH order by the UE

<Partially omitted>
If the UE receives:

-
a RADIO BEARER SETUP message; or

-
a RADIO BEARER RECONFIGURATION message; or

-
a RADIO BEARER RELEASE message; or

-
a TRANSPORT CHANNEL RECONFIGURATION message; or

-
a PHYSICAL CHANNEL RECONFIGURATION message; or
-
a TTI switch HS-SCCH order; or
-
a Target cell HS-SCCH order

it shall:

1>
stop and reset timer T324 if running;

1>
stop monitoring target cell HS-SCCH;

1>
set the variable ORDERED_RECONFIGURATION to TRUE;
1>
if the UE will enter the CELL_DCH state from any state other than CELL_DCH state at the conclusion of this procedure:

8.3
RRC connection mobility procedures
8.3.1
Cell and URA update procedures
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Figure 8.3.1-1: Cell update procedure, basic flow
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Figure 8.3.1-2: Cell update procedure with update of UTRAN mobility information
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Figure 8.3.1-3: Cell update procedure with physical channel reconfiguration
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Figure 8.3.1-4: Cell update procedure with transport channel reconfiguration
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Figure 8.3.1-5: Cell update procedure with radio bearer release
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Figure 8.3.1-6: Cell update procedure with radio bearer reconfiguration
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Figure 8.3.1-6a: Cell update procedure with radio bearer setup
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Figure 8.3.1-7: Cell update procedure, failure case
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Figure 8.3.1-8: URA update procedure, basic flow
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Figure 8.3.1-9: URA update procedure with update of UTRAN mobility information
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Figure 8.3.1-10: URA update procedure, failure case

8.3.1.1
General
The URA update and cell update procedures serve several main purposes:

-
to notify UTRAN after re-entering service area in the URA_PCH or CELL_PCH state;

-
to notify UTRAN of an RLC unrecoverable error [16] on an AM RLC entity;

-
to be used as a supervision mechanism in the CELL_FACH, CELL_PCH, or URA_PCH state by means of periodical update.

In addition, the URA update procedure also serves the following purpose:

-
to retrieve a new URA identity after cell re-selection to a cell not belonging to the current URA assigned to the UE in URA_PCH state.

In addition, the cell update procedure also serves the following purposes:

-
to update UTRAN with the current cell the UE is camping on after cell reselection;

-
to act on a radio link failure in the CELL_DCH state;

-
to act on the transmission failure of the UE CAPABILITY INFORMATION message;

-
for FDD and 1.28 Mcps TDD, if the variable H_RNTI is not set, and for 3.84 Mcps TDD and 7.68 Mcps TDD:
when triggered in the URA_PCH or CELL_PCH state, to notify UTRAN of a transition to the CELL_FACH state due to the reception of UTRAN originated paging or due to a request to transmit uplink data;

-
to count the number of UEs in URA_PCH, CELL_PCH and CELL_FACH that are interested to receive an MBMS transmission;

-
when triggered in the URA_PCH, CELL_PCH and CELL_FACH state, to notify UTRAN of the UEs interest to receive an MBMS service;

-
to request the MBMS P-T-P RB setup by the UE in CELL_PCH, URA_PCH and CELL_FACH state.
The URA update and cell update procedures may:

1>
include an update of mobility related information in the UE;

1>
cause a state transition from the CELL_FACH state to the CELL_DCH, CELL_PCH or URA_PCH states or idle mode.

The cell update procedure may also include:

-
a re-establish of AM RLC entities;

-
a re-establish of UM RLC entities;

-
a radio bearer release, radio bearer reconfiguration, transport channel reconfiguration or physical channel reconfiguration.

8.3.1.2
Initiation
<Partially omitted>
8.3.1.9a
Incompatible simultaneous reconfiguration
In case of a cell update procedure and if the received CELL UPDATE CONFIRM message

-
includes the IE "RB information to release list", and/or the IE "RB information to reconfigure list", and/or the IE "RB information to be affected list", and/or

-
includes "Transport channel information elements"; and/or

-
includes "Physical channel information elements"; and

-
the variable ORDERED_RECONFIGURATION is set to TRUE because of an ongoing Reconfiguration procedure;
or

If the variable INCOMPATIBLE_SECURITY_RECONFIGURATION is set to TRUE due to the received CELL UPDATE CONFIRM or URA UPDATE CONFIRM message:

the UE shall:

1>
if V302 is equal to or smaller than N302:

2>
if, caused by the received CELL UPDATE CONFIRM or URA UPDATE CONFIRM message

3>
the IE "Reconfiguration" in the variable CIPHERING_STATUS is set to TRUE; and/or

3>
the IE "Reconfiguration" in the variable INTEGRITY_PROTECTION_INFO is set to TRUE:

4>
abort the ongoing integrity and/or ciphering reconfiguration;

4>
if the received CELL UPDATE CONFIRM or URA UPDATE CONFIRM message contained the IE "Ciphering mode info":

5>
set the IE "Reconfiguration" in the variable CIPHERING_STATUS to FALSE; and

5>
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO.

4>
if the received CELL UPDATE CONFIRM or URA UPDATE CONFIRM message contained the IE "Integrity protection mode info":

5>
set the IE "Reconfiguration" in the variable INTEGRITY_PROTECTION_INFO to FALSE; and

5>
clear the variable INTEGRITY_PROTECTION_ACTIVATION_INFO.

2>
if the variable ORDERED_RECONFIGURATION is set to TRUE due to the received CELL UPDATE CONFIRM message in case of a cell update procedure:

3>
set the variable ORDERED_RECONFIGURATION to FALSE.

2>
set the variable FAILURE_INDICATOR to TRUE;

2>
set the variable FAILURE_CAUSE to "Incompatible simultaneous reconfiguration";
2>
set the content of the CELL UPDATE message according to subclause 8.3.1.3;

2>
submit the CELL UPDATE message for transmission on the uplink CCCH;

2>
increment counter V302;

2>
restart timer T302 when the MAC layer indicates success or failure to transmit the message.

1>
if V302 is greater than N302:

2>
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

2>
clear the variable INTEGRITY_PROTECTION_ACTIVATION_INFO;

2>
clear the variable PDCP_SN_INFO;

2>
set the variable INCOMPATIBLE_SECURITY_RECONFIGURATION to FALSE;

2>
clear the entry for the CELL UPDATE CONFIRM message in the table "Rejected transactions" in the variable TRANSACTIONS;

2>
release all its radio resources;

2>
indicate release (abort) of the established signalling connections (as stored in the variable ESTABLISHED_SIGNALLING_CONNECTIONS) and established radio access bearers (as stored in the variable ESTABLISHED_RABS) to upper layers;

2>
clear the variable ESTABLISHED_SIGNALLING_CONNECTIONS;

2>
clear the variable ESTABLISHED_RABS;

2>
set the variable CELL_UPDATE_STARTED to FALSE;

2>
enter idle mode;

2>
Other actions the UE shall perform when entering idle mode from connected mode are specified in subclause 8.5.2;

2>
the procedure ends.

10.3.4.21
RB mapping info
A multiplexing option for each possible transport channel MAC-d flow or E-DCH MAC-d flow this RB can be multiplexed on.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Information for each multiplexing option
	MP
	1 to <maxRBMuxOptions>
	
	
	

	>RLC logical channel mapping indicator
	CV-UL-RLCLogicalChannels
	
	Boolean
	TRUE indicates that the first logical channel shall be used for data PDUs and the second logical channel shall be used for control PDUs.

FALSE indicates that control and data PDUs can be sent on either of the two logical channels.

This parameter is not used in this release and shall be set to TRUE.
	

	>Number of uplink RLC logical channels
	CV-UL-RLC info
	1 to MaxLoCHperRLC
	
	1 or 2 logical channels per RLC entity or radio bearer

RLC [16]
	

	>>CHOICE Uplink transport channel type
	
	
	
	
	REL-6

	>>>DCH, RACH, USCH
	
	
	
	
	REL-6

	>>>>Uplink transport channel type
	MP
	
	Enumerated(DCH,RACH,USCH
	USCH is TDD only
	

	>>>>ULTransport channel identity
	CV-UL-DCH/USCH
	
	Transport channel identity 10.3.5.18
	This is the ID of a DCH or USCH (TDD only) that this RB could be mapped onto.
	

	>>>>Logical channel identity
	OP
	
	Integer(1..15)
	This parameter is used to distinguish logical channels multiplexed by MAC on a transport channel.
	

	>>>>CHOICE RLC size list
	MP
	
	
	The RLC sizes that are allowed for this logical channel.
	

	>>>>>All
	
	
	Null
	All RLC sizes listed in the Transport Format Set. 10.3.5.23
	

	>>>>>Configured
	
	
	Null
	The RLC sizes configured for this logical channel in the Transport Format Set. 10.3.5.23 if present in this message or in the previously stored configuration otherwise
	

	>>>>>Explicit List
	
	1 to <maxTF>
	
	Lists the RLC sizes that are valid for the logical channel.
	

	>>>>>>RLC size index
	MP
	
	Integer(1..maxTF)
	The integer number is a reference to the RLC size which arrived at that position in the Transport Format Set 10.3.5.23
	

	>>>E-DCH
	
	
	
	Note 4
	REL-6

	>>>>Logical channel identity
	MP
	
	Integer(1..15)
	This parameter is used to distinguish logical channels multiplexed by MAC on a transport channel
	REL-6

	>>>>E-DCH MAC-d flow identity
	MP
	
	E-DCH MAC-d flow identity 10.3.5.7e
	
	REL-6

	>>>>CHOICE RLC PDU size
	MP
	
	
	
	REL-8

	>>>>>Fixed size
	
	
	
	
	REL-8

	>>>>>>DDI
	MP
	
	Integer (0..62)
	If more than 1 UL RLC PDU size is configured for this RB, the different sizes will use subsequent DDI values starting from this DDI value.

Value “0x3F” is reserved

Note 6
	REL-6

	>>>>>>RLC PDU size list
	MP
	1 to <maxRLCPDUsizePerLogChan>
	
	
	REL-6

	>>>>>>>RLC PDU size
	MP
	
	Integer(16..5000 by step of 8)
	Unit is bits
	REL-6

	>>>>>Flexible size
	
	
	
	
	REL-8

	>>>>>>Length indicator size
	CV-UL-RLC AM mode
	
	Enumerated (7-bit, 15-bit)
	
	REL-8

	>>>>>>Minimum UL RLC PDU size
	MP
	
	Integer (16..12040 by step of 8)
	Unit is bits
	REL-8

	>>>>>>Largest UL RLC PDU size
	MP
	
	Integer (16..12040 by step of 8)
	Unit is bits
	REL-8

	>>>>Include in Scheduling Info
	MP
	
	Boolean
	Indicates whether or not this logical channel is to be considered when performing scheduling info reporting, as per [15]
	REL-6

	>>MAC logical channel priority
	MP
	
	Integer(1..8)
	This is priority between a user's different RBs (or logical channels). [15]
	

	>Downlink RLC logical channel info
	CV-DL-RLC info
	
	
	
	

	>>Number of downlink RLC logical channels
	MD
	1 to MaxLoCHperRLC
	
	1 or 2 logical channels per RLC entity or radio bearer

RLC [16]

Default value is that parameter values for DL are exactly the same as for corresponding UL logical channel. In case two multiplexing options are specified for the UL, the first options shall be used as default for the DL. As regards to the IE "Channel type", rule is specified in 8.6.4.8.
	

	>>>Downlink transport channel type
	MP
	
	Enumerated(DCH,FACH,DSCH,DCH+DSCH
	Note 3
	

	
	
	
	, HS-DSCH, DCH + HS-DSCH)
	Note 4
	REL-5

	>>>DL DCH Transport channel identity
	CV-DL-DCH
	
	Transport channel identity 10.3.5.18
	
	

	>>>DL DSCH Transport channel identity
	CV-DL-DSCH
	
	Transport channel identity 10.3.5.18
	
	

	>>>CHOICE DL MAC header type
	CV-DL-HS-DSCH
	
	
	Depending on the MAC-hs/ehs type of header selected for HS-DSCH
	REL-7

	>>>>MAC-hs
	
	
	
	
	REL-7

	>>>>>DL HS-DSCH MAC-d flow identity
	MP
	
	MAC-d flow identity 10.3.5.7c
	
	REL-5

	>>>>MAC-ehs
	
	
	
	
	REL-7

	>>>>>DL HS-DSCH MAC-ehs Queue Id
	MP
	
	MAC-ehs Queue Id 10.3.5.7f
	Note 5
	REL-7

	>>>Logical channel identity
	OP
	
	Integer(1..15)
	16 is reserved

Note 5
	

	Note 3:
The IE "Downlink transport channel type" values " DSCH” and “DCH+DSCH " should not be used for FDD. If received the UE behaviour is unspecified.

	Note 4:
If included in System Information Block Type 16, the values ‘HS-DSCH’ and ‘DCH + HS-DSCH’ do not apply for the IE "Downlink transport channel type". Furthermore, if included in System Information Block Type 16, the value "E-DCH” for the IE "Uplink transport channel type" does not apply.

	Note 5:
If the IE "Downlink transport channel type" is "HS-DSCH" or "DCH + HS-DSCH" and the DL MAC header type is "MAC-ehs", the IE "Logical channel identity" conveys the value to be used in the "LCH-ID" field of the MAC-ehs header [15], associating the logical channel with the MAC-ehs reordering queue identified by the IE "DL HS-DSCH MAC-ehs Queue Id".

	Note 6:
If the radio bearer has a multiplexing option configured with the UL MAC header type of "MAC-i/is" then this value is ignored.


	Condition
	Explanation

	UL-RLC info
	If "CHOICE Uplink RLC mode" in the IE "RLC info" that applies for that RB (i.e. either the one stored or received in the same message for the RB for which the "RB mapping info" was received, or the one stored or received in the same message for the RB pointed at in the IE "Same as RB" in the IE "RB information to setup" stored or received in the same message) is present this IE is mandatory present. Otherwise the IE is not needed.

	DL-RLC info
	If "CHOICE Downlink RLC mode" in the IE "RLC info" that applies for that RB (i.e. either the one stored or received in the same message for the RB for which the "RB mapping info" was received, or the one stored or received in the same message for the RB pointed at in the IE "Same as RB" in the IE "RB information to setup" stored or received in the same message) is present this IE is mandatory present. Otherwise the IE is not needed.

	UL-RLCLogicalChannels
	If "Number of uplink RLC logical channels" in IE "RB mapping info" is 2, then this IE is mandatory present. Otherwise this IE is not needed.

	UL-DCH/USCH
	If IE "Uplink transport channel type" is equal to "DCH" or "USCH" (TDD only) this IE is mandatory present. Otherwise the IE is not needed.

	DL-DCH
	If IE "Downlink transport channel type" is equal to "DCH", "DCH+DSCH" or “DCH + HS-DSCH” this IE is mandatory present. Otherwise the IE is not needed.

	DL-DSCH
	If IE "Downlink transport channel type" is equal to "DSCH" or "DCH+DSCH" this IE is mandatory present. Otherwise the IE is not needed.

	DL-HS-DSCH
	If IE "Downlink transport channel type" is equal to "HS-DSCH" or “DCH + HS-DSCH” this IE is mandatory present. Otherwise the IE is not needed.

	UL-RLC AM mode
	If "CHOICE Uplink RLC mode" in the IE "RLC info" that applies for that RB (i.e. either the one stored or received in the same message for the RB for which the "RB mapping info" was received, or the one stored or received in the same message for the RB pointed at in the IE "Same as RB" in the IE "RB information to setup" stored or received in the same message) is “AM RLC “ this IE is mandatory present. Otherwise the IE is not needed.
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