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1 Introduction

LWA had been discussed during the previous RAN2 meetings and in the running CR an LWA bearer has been defined as:
LWA bearer: in LTE-WLAN Aggregation, a bearer whose radio protocols are located in both the eNB and the WLAN to use both eNB and WLAN resources.

In this contribution, we will discuss the reconfiguration options for LWA bearers. 
2 Wanted behaviour
In the following we would like to revise the bearer type reconfigurations possible in LWA, considering both reconfigurations with and without handover. We summarized those reconfigurations types in Table1. We propose:
Proposal 1 RAN2 to confirm the handling of bearer type reconfigurations, summarized in Table 1.

Table 1
	Bearer type change (from rows to cols)
	No bearer
	MCG
(without mobilityControlInfo)
	MCG
(with mobilityControlInfo)
	LWA
(without mobilityControlInfo)
	LWA
(with mobilityControlInfo)

	No bearer
	-
	Establishment
Legacy
	Establishment
Legacy
	eNB signals:

drb-ToAddModList with config for the new bearer.

drb-ToAddModListLWA with the new bearer ID
UE does:

MCG RLC establishment

PDCP establishment (reordering mode)

LWAAP establishment
	Not applicable

The reason is that 5.6.x.6 is called at handover, hence there is no LWA bearers after this.

	MCG
	Release Legacy
	Modification
Legacy
	Handover
Legacy


	eNB signals:

drb-ToAddModListLWA with the bearer ID

UE does:
MCG RLC nothing
PDCP reconfigured to reordering mode.

LWAAP establishment
	Not applicable

The reason is that 5.6.x.6 is called at handover, hence there is no LWA bearers after this.

	LWA
	Release
eNB signals; drb-ToReleaseList with the bearer ID.
UE does:

Indicate to LWAAP to stop LWA for this bearer. 
	eNB signals:

lwaToLte for the bearer in drb-ToAddModList


UE does:

PDCP reconfigured but continues reordering until next reestablishment*.
(No PDCP data recovery, since LWA does not support UL.)
	eNB signals:

Legacy signalling
UE does:

Handover
MCG MAC reset.
MCG RLC reest.
PDCP split reest. (reconfiguration to legacy non-reordering mode)).
5.6.x.6 is called, hence there is no LWA bearers after this
	eNB signals:

drb-ToAddModList with the bearer modification (if any)

UE does:

Reconfigures PDCP/RLC if needed
PDCP continues in reordering mode. 
(No PDCP data recovery, since LWA does not support UL.)
	Not applicable

The reason is that 5.6.x.6 is called at handover, hence there is no LWA bearers after this.



* As discussed in DC in Rel-12, the reordering mode of PDCP cannot be terminated directly after a split bearer to MCG bearer reconfiguration (without PDCP reestablishment), since afterwards, PDUs might still be received out of order (for some time).
2.1 Different requirements of split and switched LWA bearers?

One open issue is whether switched and split bearer types need to be handled differently in the RRC specification. It had been mentioned that switched bearer operation would not require PDCP reordering (and corresponding extended L2 buffer requirements), since data is only received via WLAN, which would simplify UE implementation complexity for the switched bearer type.

It seems there are however complications with this approach:

· During normal operation, for the switched bearer, it cannot be expected that WLAN delivers PDCP PDUs in sequence to PDCP. Therefore, PDCP requires also in case of the switched bearer a continuous reordering capability (and the corresponding L2 buffer). I.e. DC split bearer (reordering) operation is required also for the switched bearer.

· Even if WLAN in-sequence delivery during normal operation could have been assumed, a problem with out-of-order deliver would arise at LWA switched bearer to MCG bearer reconfiguration. Without continuous PDCP reordering, nor PDCP re-establishment at the reconfiguration (which is only triggered at handover/mobilityControlnfo), data may be received out-of-sequence by PDCP at this point. It is noteworthy, that without PDCP Rel-12 reordering nor PDCP re-establishment, also PDCP retransmissions are not helpful, since PDCP delivers previously received data directly out of sequence to the upper layer.

Considering this, we propose as a way forward to not differ between switched and split bearer. This way we avoid introducing different RRC/PDCP procedures for the two sub-bearer types, which would be required if different capabilities for split and switched bearer would be introduced. Therefore, the switched bearer should be considered a sub-case of the split bearer, where the eNB does not schedule PDCP PDUs on both links at the same time.

Proposal 2 No different capabilities for split bearer and switched bearer are introduced. A UE supporting LWA is required to support PDCP reordering (from Rel-12 split bearer) and corresponding L2 buffer sizes.

3 Needed changes compared to current CR

Compared to the current CR (provided after the ASN.1 review) we think we should modify the Release of LWA Configuration procedure as follows, i.e. not perform PDCP data recovery procedure due to 5.6.X.6 when releasing the LWA configuration.
	5.6.X.6
Release of LWA Configuration

The UE shall:

1> for each LWA  bearer that is part of the current UE configuration:

2>
disable the LWAAP entity which handles reception of data from WLAN;

1>
delete any existing values in VarWLAN-MobilityConfig and VarWLAN-Status; 
1>
stop timer T351, if running: 


Also in other cases, e.g. LWA->MCG or LWA->LWA reconfiguration, the PDCP data recovery procedure is not required, since no UL in WLAN is supported. Therefore we propose:

Proposal 3 Do not perform PDCP data recovery at release of LWA configuration, nor at LWA bearer reconfiguration.
In 5.3.5.3 it says the following. The else-statement suggests that presence of lwa-Configuration and LWA DRB addition are alternatives to each other. But we assume this is not the case, consider for example to move a DRB from LWA (lwaToLte) at the same time as the mobility set should be updated. Then the UE should both trigger 5.6.X.2 and later trigger 5.3.10.3X to "move" the bearer from LWA to LTE. But the "else"-seem to suggest this is not possible? We assume the "else" should be removed.

	5.3.5.3
Reception of an RRCConnectionReconfiguration not including the mobilityControlInfo by the UE

[Omitted unchanged parts]
1>
if the RRCConnectionReconfiguration message includes lwa-Configuration:

2>
perform LWA configuration procedure as specified in 5.6.X.2;

1>
else if the current UE configuration includes one or more LWA DRBs and the received RRCConnectionReconfiguration includes radioResourceConfigDedicated including drb-ToAddModList:

2>
for each drb-Identity value included in the drb-ToAddModList:

3>
if DRB indicated by drb-Identity is an LWA DRB, perform LWA specific DRB addition or reconfiguration as specified in 5.3.10.3X;



Proposal 4 Remove the "else" from 5.3.5.3 as discussed above.

In 5.3.10.X it says:

	5.3.10.3X     LWA specific DRB addition or reconfiguration

For the drb-Identity value for which this procedure is initiated, the UE shall:

1>
if drb-ToAddModListLWA is received and includes the drb-Identity value; and the drb-Identity value is not part of the current UE configuration (i.e. LWA specific DRB establishment):

2>
if drb-ToAddModList is received and includes the drb-Identity value (i.e. add LWA DRB):

3>
establish a PDCP entity and configure it with the current security configuration and in accordance with the pdcp-Config included in drb-ToAddModList;

3>
establish an RLC entity and an DTCH logical channel in accordance with the rlc-Config, logicalChannelIdentity and logicalChannelConfig included in drb-ToAddModList;
3>
enable the LWAAP entity to handle reception of data from WLAN in addition to RLC entity;
2>
indicate the establishment of the DRB(s) and the eps-BearerIdentity of the established DRB(s) to upper layers;

1>
else (i.e. LWA specific DRB modification):

2>
if drb-ToAddModList is received and includes the drb-Identity value, while for this entry drb-TypeChangeLWA is included and set to lwaToLTE (i.e. LWA to LTE only):

3>
reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;

3>
reconfigure the RLC entity and/ or the DTCH logical channel in accordance with the rlc-Config and logicalChannelConfig, if included in drb-ToAddModList;
3>
perform PDCP data recovery for the bearer;

3>
disable the LWAAP entity which handles reception of data from WLAN;
2>
else if drb-ToAddModListLWA is received and includes the drb-Identity value (i.e. LTE only to LWA):

3>
reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;

3>
reconfigure the RLC entity and/ or the DTCH logical channel in accordance with the rlc-Config and logicalChannelConfig, if included in drb-ToAddModList;
3>
enable the LWAAP entity to handle reception of data from WLAN;

2>
else (i.e. reconfigure the bearer):

3>
reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;
3>
reconfigure the RLC entity and/ or the DTCH logical channel in accordance with the rlc-Config and logicalChannelConfig, if included in drb-ToAddModList;



Further, there in 5.3.10.3X PDCP and RLC entities are reconfigured which seems unnecessary since it can be handled by the existing section for this (i.e. 5.3.10.3). We can avoid unnecessary complexity by not reconfiguring PDCP and RLC in 5.3.10.3X.
Proposal 5 PDCP and RCL should be reconfigured in 5.3.10.3, not 5.3.10.3X.
Further in 5.3.10.3X it also says that, upon addition of an LWA bearer which is not part of the current UE configuration the UE should "indicate the establishment of the DRB(s) and the eps-BearerIdentity of the established DRB(s) to upper layers;". However this we believe is should already be covered by section 5.3.10.3.
Proposal 6 Remove statement about indicating the establishment of the DRB to higher layers from 5.3.10.3X.

When an LWA bearer is released RRC also needs to indicate to LWAAP to disable reception of data from WLAN for this DRB. This needs to be captured, e.g. as follows:
	5.3.10.2
DRB release

The UE shall:

1>
for each drb-Identity value included in the drb-ToReleaseList that is part of the current UE configuration (DRB release); or

1>
for each drb-identity value that is to be released as the result of full configuration option according to 5.3.5.8:

2>
release the PDCP entity;

2>
release the RLC entity or entities;

2>
release the DTCH logical channel;
2>
if this is an LWA DRB:
3>
disable the LWAAP entity which handles reception of data from WLAN;
1>
if the procedure was triggered due to handover:

2>
indicate the release of the DRB(s) and the eps-BearerIdentity of the released DRB(s) to upper layers after successful handover;
1> else:

2>
indicate the release of the DRB(s) and the eps-BearerIdentity of the released DRB(s) to upper layers immediately.

NOTE:
The UE does not consider the message as erroneous if the drb-ToReleaseList includes any drb-Identity value that is not part of the current UE configuration.


Proposal 7 At DRB release (5.3.10.2); disable LWAAP for this bearer.
4 Conclusion
Proposal 1
RAN2 to confirm the handling of bearer type reconfigurations, summarized in Table 1.
Proposal 2
No different capabilities for split bearer and switched bearer are introduced. A UE supporting LWA is required to support PDCP reordering (from Rel-12 split bearer) and corresponding L2 buffer sizes.
Proposal 3
Do not perform PDCP data recovery at release of LWA configuration, nor at LWA bearer reconfiguration.
Proposal 4
Remove the "else" from 5.3.5.3 as discussed above.
Proposal 5
PDCP and RCL should be reconfigured in 5.3.10.3, not 5.3.10.3X.
Proposal 6
Remove statement about indicating the establishment of the DRB to higher layers from 5.3.10.3X.
Proposal 7
At DRB release (5.3.10.2); disable LWAAP for this bearer.
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