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1
Introduction
There has been some discussion in 3GPP recently about DRB type changes for LWA, and whether there are still some ambiguities in how the UE is expected to handle them, especially with enabling or disabling data handling for LWA bearers at LWAAP. In this contribution, we attempt to clarify the potential issues and solutions to those that require solving.

2
Background 

2.1
Previous discussion in RAN2 
The discussion on LWA bearer configuration was started in RAN2#95bis based on contribution R2-166276:

	Stage 3 corrections
R2-166276
Corrections to LWA configuration
HTC Corporation
draftCR
36.331
13.3.0
-
-
F

Rel-13
LTE_WLAN_radio-Core

-
Qualcomm think this is already covered when the DRB is added. HTC think that after the DRB is created the LWA configuration could be added or released several times and this text covers that case.

-
Nokia explain that the bearer config is released at handover and after handover they need to be configured again as LWA bearers and at this time LWAAP must be re-enabled.

-
HTC think it is not clear that the DRB is no longer a LWA bearer.

=>
Offline discussion to conclude whether anything is needed.

Update from offline: No conclusion whether a change is required.

=>
Postponed to next meeting


The discussion continued in RAN2#96 with contribution R2-167595, but also this time there was no clear conclusion:

	R2-167595
Discussion on data handling for LWA
HTC Corporation
-
Qualcomm agree the problem is valid. One option is to not disable the LWAAP when the LWA configuration is released. LWAAP is only released when eNB configures the bearer type back to LTE only.

-
MediaTek agrees it needs to be addressed but doesn’t understand the Qualcomm solution, and also has issues with HTC solutions.

-
Nokia think that the eNB needs to keep a sensible bearer type. The only case we need to consider is the re-establishment case.

-
LG think it is not sensible to keep the LWAAP when the LWA configuration is released.

=>
Can be discussed offline. (HTC, discussion 20)

-
Update from offline: Different alternatives were proposed, one is network implementation, and the other is that UE doesn’t deisable LWAAP on release of LWA config. No consensus on the approach to use.

-
LG would like more time to analyse

-
Intel think the options are clear and think the 2nd option is ok.

-
Nokia like the 2nd option but is concerned about side affects. Currently we have the network implementation.

-
Qualcomm think we should not have mixed bearer handling and mobility set handling.

=>
Postponed to next meeting


The key problem with the earlier discussion seemed to be that the exact cases were not clear enough. Hence, we attempt to clarify and treat each of them in turn in the next chapter, and provide observations on whether a solution seems needed for them.
2.2
LWA bearer configuration aspects 
Currently, the LWA bearer can only be configured for MCG, and is governed with an optional Boolean variable (with need code ON) as shown in the excerpt from the Rel-13 TS36.331 below:

DRB-ToAddMod ::=
SEQUENCE {


eps-BearerIdentity




INTEGER (0..15)


OPTIONAL,

-- Cond DRB-Setup


drb-Identity





DRB-Identity,


pdcp-Config






PDCP-Config



OPTIONAL,

-- Cond PDCP


rlc-Config






RLC-Config



OPTIONAL,

-- Cond SetupM

logicalChannelIdentity



INTEGER (3..10)


OPTIONAL,

-- Cond DRB-SetupM

logicalChannelConfig



LogicalChannelConfig
OPTIONAL,

-- Cond SetupM

...,


[[
drb-TypeChange-r12




ENUMERATED {toMCG}

OPTIONAL,

-- Need OP


rlc-Config-v1250




RLC-Config-v1250

OPTIONAL

-- Need ON

]],


[[
rlc-Config-v1310




RLC-Config-v1310

OPTIONAL,

-- Need ON


drb-TypeLWA-r13





BOOLEAN




OPTIONAL,

-- Need ON


drb-TypeLWIP-r13




ENUMERATED {lwip, lwip-DL-only,











 lwip-UL-only, eutran}

OPTIONAL

-- Need ON

]]
}

Hence, we can make some obvious observations from just the ASN.1 definition of this:

Observation 1: Once a bearer has been configured as LWA bearer, it will retain the field drb-TypeLWA-r13 until the whole bearer is released (no matter whether the bearer is configured as LTE or LWA bearer) since the field type is Need ON.

Observation 2: UE doesn’t release the “LWA” condition of a bearer at RLF.
Observation 3: It is up to network to ensure that UE bearer type is released properly at RRC reconfigurations.
Observation 4: At handover/re-establishment, if target eNB doesn’t comprehend the LWA bearer, fullConfig may need to be used.

3
LWA DRB type change handling 

3.1
LWA bearer addition/release/modification
When an LWA bearer is added, the LWAAP layer should always be enabled to handle the traffic from the bearer. Since there is only one LWA entity / UE, this means that 

· Releasing a bearer should never disable LWAAP

· LWAAP should either be already enabled when adding a bearer, or should be enabled at the same time the bearer is added
Currently, LWAAP is enabled/disabled as follows:
· Enabled for a DRB: When a bearer becomes LWA DRB (either from LTE DRB or from scratch)

· Disabled for a DRB: When the drb-TypeLWA is set to false or when LWA configuration is released.

However, there is no mention on enabling or disabling data handling for a DRB in LWAAP specification TS36.360.

Observation 5: The LWAAP specification does not currently state anything about disabling or enabling data handling for bearers.

There could be many ways to interpret what LWAAP enabling could mean:

· When LWAAP is enabled, the layer is used and the header is attached. 

· When LWAAP is enabled, the layer will process packets sent to it normally. 

· When LWAAP is disabled, data sent to the layer is transparently passed to lower layers

· When LWAAP is disabled, the layer will pass error to upper layers if packets belonging to the bearer are delivered to it.

Proposal 1: RAN2 to discuss what enabling/disabling data handling for a LWA bearer at LWAAP means.

3.2
LWA configuration release 
When the LWA configuration is released, the following is specified:

	5.6.14.3
Release of LWA configuration

To release the LWA configuration, the UE shall:

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

2>
disable data handling for this DRB at the LWAAP entity;
2>
perform PDCP data recovery as specified in TS 36.323 [8];
1>
delete any existing values in VarWLAN-MobilityConfig and VarWLAN-Status; 
1>
stop timer T351, if running;

1>
stop WLAN status monitoring and WLAN connection attempts for LWA;
1>
indicate the release of LWA configuration, if configured, to upper layers;


However, there is no mention about changing the bearer types at this point since that was left up to eNB implementation. 
Observation 6: Target eNB is supposed to configured the drb-TypeLWA to FALSE when releasing LWA.
3.3
Handover with LWA bearer 
Since in Rel-13, the LWA is always supposed to be released during handover, it is assumed that eNB always reconfigures the drb-TypeLWA to false during handover, orders a fullConfig handover or releases/adds the bearer (which can fully release the drb-TypeLWA). These will ensure the consistency of UE’s LWA configuration after handover.

Observation 7: Target eNB is supposed to configured the drb-TypeLWA to FALSE during handover in Rel-13.

However, Rel-13 does allow configuring LWA configuration in handover command, and Rel-14 allows retaining the previous LWA configuration during handover. In those cases, should the UE retain some old vestiges of LWA configuration, there could be an issue if the LWAAP was enabled for bearers that are no longer intended for LWA. However, such a case could only occur if the target eNB would not comprehend the UE bearer configuration for LWA, in which case it would also never configure LWA for the UE!

Observation 8: There is no issue with LWAAP enabling or disabling during handover.

3.4
Re-establishment with LWA bearer 
However, in case UE suffers from RLF while LWA is configured, it could happen that UE re-establishes on a cell that does not support LWA but has been prepared. In such a case, the UE could retain vestige of LWA bearer configuration IF the eNB had not released it. However, this would only happen if the eNB does not release the LWA configuration, for which there can be two cases:
1) eNB comprehends the LWA configuration but chooses not to release it 

2) eNB doesn't comprehend the LWA configuration but chooses not to do fullConfig handover 

Obviously, both are very bad eNB behaviour since they retain configuration that is no longer supposed to be there.

Observation 9: UE with LWA configuration doing re-establishment to a cell with no LWA support poses no problems unless eNB doesn’t behave properly.

3.5
Summary 
Based on the analysis above, it seems there are no problems with LWAAP data handling in any of the normal or error cases considered. The only omission seems to be that LWAAP doesn’t specify anything concerning the enabling or disabling data handling for LWA bearers. This could be corrected, and an example CR is shown in R2-1700990.

Proposal 2: RAN2 to agree on capturing what “enabling/disabling data handling for LWA bearer” means in LWAAP as shown in R2-1700990.
4
Conclusions 

We have discussed the claimed issue with LWA bearer type changes, and found that there are no omissions based on following observations:

Observation 1: Once a bearer has been configured as LWA bearer, it will retain the field drb-TypeLWA-r13 until the whole bearer is released (no matter whether the bearer is configured as LTE or LWA bearer) since the field type is Need ON.

Observation 2: UE doesn’t release the “LWA” condition of a bearer at RLF.

Observation 3: It is up to network to ensure that UE bearer type is released properly at RRC reconfigurations.

Observation 4: At handover/re-establishment, if target eNB doesn’t comprehend the LWA bearer, fullConfig may need to be used.

Observation 5: The LWAAP specification does not currently state anything about disabling or enabling data handling for bearers.

Observation 6: Target eNB is supposed to configured the drb-TypeLWA to FALSE when releasing LWA.

Observation 7: Target eNB is supposed to configured the drb-TypeLWA to FALSE during handover in Rel-13.

Observation 8: There is no issue with LWAAP enabling or disabling during handover.

Observation 9: UE with LWA configuration doing re-establishment to a cell with no LWA support poses no problems unless eNB doesn’t behave properly.

However, the LWAAP could be clarified, so we propose the following:
Proposal 1: RAN2 to discuss what enabling/disabling data handling for a LWA bearer at LWAAP means.

Proposal 2: RAN2 to agree on capturing what “enabling/disabling data handling for LWA bearer” means in LWAAP as shown in R2-1700990.

