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1. Introduction
In this contribution we discuss the issue of the LTE QCI to WLAN AC mapping for LWA bearers in UL.
2. Discussion

RAN3 have received a LS from RAN2 in [1] on “the issue of QoS mapping for eLWA UL, specifically: how the UE shall assign WLAN Access Category (AC) for the uplink traffic sent over WLAN”, in which RAN2 notify that they have discussed the issue of the QoS mapping and have agreed on the following overall solution:
“1. Mapping between LTE QCI and IEEE 802.11 AC for LWA bearer is determined in the WT. 

2. RRC is used to provide the mapping to the UE.“

RAN2 further ask RAN3 to “complete the Xw aspects of the above solution”.
Observation 1: RAN2, being the leading group for the eLWA WI, agreed on the overall QoS mapping solution for UL, in which the mapping is performed by the WT, communicated from the WT to the eNB and from the eNB to the UE.

To further elaborate on the solution agreed in RAN2, we would like to point out that it is consistent with what RAN3 have previously agreed in Release-13 on QoS mapping in the DL. Specifically, it was agreed that for every E-RAB using both LTE and WLAN, the eNB communicates the QCI and other LTE QoS parameters to the WT, which maps these to WLAN Access Categories (AC). It is therefore natural that the WT should do the same in the UL – otherwise DL and UL QoS may be inconsistent.
Observation 2: the QoS mapping solution for UL, agreed in RAN2, is consistent with previous RAN3 agreements on QoS mapping for DL.
Taking the above into account, RAN3 needs to discuss and agree on the details of communicating the QoS mapping information from the WT to the eNB. To this end, we first need to consider whether such mapping is dynamic or static. That is, whether the WT may need to map LTE QoS parameters to WLAN QoS parameters differently for different UEs or maybe even different bearers. Depending on the anticipated frequency with which these parameters will be updated, we can decide on the appropriate signalling.

For the dynamic mapping, an indication in the WT Addition Request Acknowledge and WT Modification Request Acknowledge would be appropriate. If, on the other hand, we conclude that the mapping is static, perhaps a simpler indication in the WT Configuration Update message is more suitable.

Observation 3: the choice of signalling for the QoS mapping depends on whether the mapping is dynamic or static.
Since QoS parameters are normally assigned per application, depending on it’s QoS requirements, we believe that it is rather unlikely that the mapping would be done differently for different UEs or for different bearers which happen to carry traffic from an application with the same QoS requirements. It is much more reasonable to assume that the same QCI for user A will be mapped to the same WLAN AC for user B. Therefore, our conclusion is that the mapping is rather static and does not need to be communicated to the eNB on per user or per bearer basis. 

Observation 4: the QoS mapping is unlikely to change very frequently.

Therefore, we propose to use the Xw-AP signaling which is suitable for indicating infrequently changing parameters (e.g. WLAN identifiers) , e.g. WT Configuration Update. However, we must also consider additional factors, such as: how the information is encoded, how is it transferred to the UE (via RRC) and which option will incur less overhead in the eNB. 
It is also worth considering the way RRC signaling used to covey the QoS information to the UE is defined. In the RAN2 RRC running CR, the AC mapping is transferred per bearer, as shown in the excerpt 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

]],


[[
lwa-WLAN-AC-r14

ENUMERATED {ac-bk, ac-be, ac-vi, ac-vo}
OPTIONAL
-- Need ON


]]
}




Even though the information in the RRC is signaled on per bearer basis, this does not impose any limitation on the Xw-AP signaling: the mapping in the Xw-AP protocol can be either per-bearer or per-QCI. In either case the eNB can easily translate it to the per-bearer basis needed for the UE.

In this paper we propose to use the semi-static WT Configuration Update procedure, which requires the eNB to translate the mapping as described above, which does not seem significant. If it seems desirable to relieve the eNB from this burden, WT Addition Acknowledge and WT Modification Acknowledge procedures can be used instead, carrying the mapping on per-bearer basis (as needed by the UE in the RRC signaling).

Proposal 1: it is proposed to enhance the WT Configuration Update signaling to carry the QCI to WLAN AC mapping.
One can argue that OAM can be used to communicate this mapping instead. However, this goes against the general RAN3 design principles of reducing the OAM effort operators need to invest into in order to run their networks, as this normally incurs additional OPEX costs for the operator. 

Observation 5: as RAN3 generally strives to reduce the OAM burden on operators, OAM does not seem a particularly good choice for configuring the QoS mapping. Moreover, using OAM would be against the RAN2 agreement.
Another question to address is what would be the appropriate encoding to convey this information. QCI is defined as 256 bit integer in RAN3 specifications, however since very few QCI values are being used in practice, the signaling should allow the WT to communicate the mapping for just a few QCIs. On the other hand, since operator-specific QCI are sometimes used, the signaling should support these as well.
The CR implementing this change is provided in [2].
3. Conclusions and Proposals

In the present paper we make the following observations:
Observation 1: RAN2, being the leading group for the eLWA WI, agreed on the overall QoS mapping solution for UL, in which the mapping is performed by the WT, communicated from the WT to the eNB and from the eNB to the UE.

Observation 2: the QoS mapping solution for UL, agreed in RAN2, is consistent with previous RAN3 agreements on QoS mapping for DL.
Observation 3: the choice of signalling for the QoS mapping depends on whether the mapping is dynamic or static.
Observation 4: the QoS mapping is unlikely to change very frequently.

Observation 5: as RAN3 generally strives to reduce the OAM burden on operators, OAM does not seem a particularly good choice for configuring the QoS mapping. Moreover, using OAM would be against the RAN2 agreement.
Based on which we propose:
Proposal 1: it is proposed to enhance the WT Configuration Update signaling to carry the QCI to WLAN AC mapping.
The CR implementing this change is provided in [2].
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