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1. Introduction
Rel-13 LWA defined Downlink (DL) aggregation, while uplink traffic is always sent on LTE. One of the objectives of Rel-14 WI as specified in WID [1] is to allow UL data transmission on WLAN, including uplink bearer switch and bearer split. 
In RAN2#95, several agreements were reached regarding the UL support [2, YY.3.1].

	Agreements

1. If the UL of a bearer can be configured over WLAN only, that bearer will never trigger BSR while the UL is configured only over WLAN.

2. All UL data that may potentially be sent over LTE (except UL data already sent or decided to be sent to WLAN MAC) is counted towards the BSR. (This may not result in any change to the stage 3 specification.)

3. When UL bearer split is enabled, UE decides which PDUs to transmit on WLAN link (FFS  how this might work in detail within limits of the mechanism for splitting traffic between  LTE an WLAN).

4. Uplink transmission over WLAN will not impact LTE MAC procedures for buffer status reporting (trigger, format, and transmission) and logical channel multiplexing and assembly. Determination of which PDUs are send over WLAN is not determined by MAC, RLC, LWAAP.

5. For eLWA UL, a threshold is configured by eNB and the UE will send UL traffic on both LTE and WLAN links only if the data available for transmission in PDCP exceeds the threshold. (intention is that the threshold is considered in UE before any traffic is sent to WLAN )

5a
When above threshold the distribution of traffic to the 2 links is according to agreement 3.

6. For eLWA UL, when the data available for transmission in PDCP is below or equal to the threshold, the UE will send UL traffic over LTE link only or WLAN link only as configured by the eNB.

7. Mapping between LWA bearer and IEEE 802.11 AC will be determined in the WT. RRC used to provide the mapping to the UE. RAN3 to complete the Xw aspects.


During the email discussions [95#20], [95#21] and [95#22] following the meeting, consensus was reached among the companies in capturing most of the agreements in stage-2, RRC and PDCP running CRs [2, 3, 4] which have been endorsed by email; however capturing some agreements were left as FFS or editor’s notes due to lack of time. 

In this paper, we discuss about these FFS’s and editor’s notes and propose resolutions for the FFS’s and notes. 

2. Discussion
2.1 Stage-2 running CR 
2.1.1 BSR
In the stage-2 running CR [2], the agreement 1& 2 above are captured as follows:
	For LWA bearers, only the data that may be sent over LTE (except UL data already sent or decided to be sent to WLAN MAC) is considered for BSR. LWA bearer configured to use WLAN only in the UL does not trigger BSR.
Editor’s note: FFS how to best capture the wording of which data is excluded from BSR.


It was noted during the email discussion that the current text does capture the agreement, however we may explore if there is a better way to capture this. To be clearer that this paragraph applies only to UL, and to avoid the confusion that “WLAN only in the UL” may be misunderstood as “WLAN in the UL but not in the DL”, the above text can be slightly modified as below.
	For LWA bearers in the UL, the bearers configured to use WLAN only do not trigger BSR. For bearers configured to use WLAN and LTE, only the data that may be sent over LTE (i.e., excluding UL data already sent or decided to be sent over WLAN) is considered for BSR. 


Proposal 1. Update changes in subclause 11.3 in the stage-2 running CR as “For LWA bearers in the UL, the bearers configured to use WLAN only do not trigger BSR. For bearers configured to use WLAN and LTE, only the data that may be sent over LTE (i.e., excluding UL data already sent or decided to be sent over WLAN) is considered for BSR.” 
2.1. 2 Security termination points
In the current running CR, NOTE 2 is added in 14.2 to indicate that ciphering is required and terminated in the eNB for U-plane data for LWA bearers. This is reproduced below for reference:
	14.2
Security termination points

The table below describes the security termination points.

Table 14.2-1 Security Termination Points

Ciphering

Integrity Protection

NAS Signalling

Required and terminated in MME

Required and terminated in MME

U-Plane Data

Required and terminated in eNB 
(NOTE 2)
Not Required 
(NOTE 1)

RRC Signalling (AS)

Required and terminated in eNB

Required and terminated in eNB


MAC Signalling (AS)

Not required

Not required

NOTE 1:
Integrity protection for U-Plane is not required and thus it is not supported between UE and Serving Gateway or for the transport of user plane data between eNB and Serving Gateway on S1 interface.
NOTE 2: Also applicable to LWA bearers.
Editor’s note: it is FFS wheather the change above is needed.


During the email discussion, some companies expressed opinion that this is already clear and such note is not necessary. We also feel that it is already clear in the current specification that ciphering for data in LWA bearers is required and terminated in the eNB. So we think changes in 14.2 can be removed.

Proposal 2. Remove changes in subclause 14.2 from stage-2 running CR. 
2.2 RRC running CR
2.2.1 Split data direction
In the current RRC running CR [3], following editor’s note is captured in subclause 6.3.2 regarding agreement 6 above.
	Editor’s note: it is FFS to reflect the following agreement in this CR: “For eLWA UL, when the data available for transmission in PDCP is below or equal to the threshold, the UE will send UL traffic over LTE link only or WLAN link only as configured by the eNB.”


Our understanding is that the field descriptions of the IEs ul-LWA-DRB-ViaWLAN and ul-LWA-DataSplitThreshold specify that these indicate whether the UE shall send PDCP PDUs via the associated LWAAP entity, and the threshold value for the uplink data split operation as specified in TS 36.323. Therefore, following the DC approach, our understanding is that the exact procedural text for the above agreement would be best captured and implemented in PDCP specification. The current PDCP running CR introduces the following in subclause 4.2.2 of PDCP specification, where the highlighted part implements the above agreement. So we think the above editor’s note can be removed. 

	4.2.2
PDCP entities
<<skipped for brevity>>
For LWA bearers, when submitting PDCP PDUs to lower layers, the transmitting PDCP entity shall:
-
if ul-LWA-DataSplitThreshold is configured and the data available for transmission is larger than or equal to ul-LWA-DataSplitThreshold:

-

submit the PDCP PDUs to either the associated AM RLC entity upon request from lower layers or the associated LWAAP entity;

-
else:
-

if ul-LWA-DRB-ViaWLAN is set to TRUE by upper layers [3]:

-
submit the PDCP PDUs to the associated LWAAP entity;

-
else:
-
submit the PDCP PDUs to the associated AM RLC entity upon request from lower layers.
NOTE: The selection of PDCP PDUs submitted to the LWAAP entity and their further delivery via WLAN are left to implementation.


Note that, when the data is “equal to the threshold”, above agreement 6 would imply that the data direction is based on the configuration. However, in DC, data “equal to the threshold” is also subject to splitting (and below the threshold is transmitted based on configured direction). Following the agreed principle to follow DC approach as closely as possible, the PDCP running CR captures that “equal to the threshold” condition is also subjected to splitting decision. So, for the record, we propose to modify the above agreement 6 as follows:

6.   For eLWA UL, when the data available for transmission in PDCP is below the threshold, the UE will send UL traffic over LTE link only or WLAN link only as configured by the eNB.

This will further require minor updating of stage-2 running CR as follows in subclause 22A.1.2.

	For LWA bearer UL configuration, if the data available for transmission is equal to or exceeds the threshold indicated by E-UTRAN the UE decides which PDCP PDUs are sent over WLAN or LTE. If the data available is below the threshold, the UE transmits PDCP PDUs on LTE or WLAN as configured by E-UTRAN.


Proposal 3. Agree a change compared to RAN2#95 agreement 6 by removing “or equal to” and capture in stage-2 running CR accordingly.

Proposal 4. Remove Editor’s note from PDCP-Config IE description in subclause 6.3.2 in RRC running CR.

2.2.2 WLAN-AC
In the current RRC running CR [3], following editor’s notes are captured in subclause 6.3.2, which are related to agreement 7 above.

	Editor’s note: default or applied WLAN-AC for the case when it is not signalled is FFS.

Editor’s note: it is FFS whether we want to indicate in RAN2 specs that WLAN-AC is configured by the WT in non-collocated case.


First note is regarding what should be the UE behaviour when WLAN-AC is not signalled. In the current stage-2 running CR, it is captured that the network provides this information to the UE (according to agreement 7). In our view, if the network does not signal the WLAN-AC to be used, then it is up to the UE to select the WLAN-AC. This can be captured as follows in stage-2 CR in subclause 22A.1.2.
	If not signalled by E-UTRAN, the UE decides which IEEE 802.11 AC value is used for the PDCP PDUs that are sent over WLAN in the uplink.


Proposal 5. Add in stage-2 “If not signalled by E-UTRAN, the UE decides which IEEE 802.11 AC value is used for the PDCP PDUs that are sent over WLAN in the uplink.” 
Regarding the second note, agreement 7 above clearly states that WLAN-AC is determined in the WT. However, the unclear part is what happens in the case of deployments without WT, such as collocated deployment. Further, whether a differentiation is necessary between collocated and non-collocated case? We think that, as per agreement 7, the WT should make the determination of WLAN-AC; however, if WT is not present, the eNB should be able to make this determination.  
Observation 1.
In deployments without WT, the eNB should be able to make the determination of WLAN-AC to be used for UL over WLAN.

This can be captured in stage-3 field description of lwa-WLAN-AC as “WLAN access category is determined by WT, if deloyed.”

Proposal 6. WLAN access category is determined by WT, if deployed. This should be captured in field description in stage-3 running CR.
Proposal 7. Remove editor’s notes from RRC running CR subclause 6.3.2 RadioResourceConfigDedicated IE description.
2.3 PDCP running CR

2.3.1 Split data direction and threshold
In the current PDCP running CR [4], following editor’s note is captured in subclause 4.2.2.

	Editor’s note: the text “is configured” and “is not configured” may need to be revised based on the TS 36.331 CR.


As the current PDCP running CR text is aligned closely with DC approach (i.e., ul-DataSplitThreshold “configured” and ul-DataSplitDRB-ViaSCG is “set to TRUE”), we think no further clarification is necessary and the above note can be safely removed.

2.3.2 Data available for transmission
In the current PDCP running CR [4], following editor’s note is captured twice: one in subclause 4.2.2 and other in 4.5.

	Editor’s note: “data available for transmission” may need to be clarified to reflect the following agreement: “All UL data that may potentially be sent over LTE (except UL data already sent or decided to be sent to WLAN MAC) is counted towards the BSR. (This may not result in any change to the stage 3 specification.)”


We agree that there can be ambiguity about which data should be considered as available for transmission. Following the same approach discussed extensively for BSR and described in section 2.1.1 above, the following NOTE can be added in PDCP specification to clarify further.

NOTE: Only the data that may be sent over LTE (i.e., excluding UL data already sent or decided to be sent over WLAN) is considered as “data available for transmission”. 

Proposal 8. Add “NOTE: Only the data that may be sent over LTE (i.e., excluding UL data already sent or decided to be sent over WLAN) is considered as “data available for transmission”.” in subclauses 4.2.2 and 4.5 in PDCP specification.  
Proposal 9. Remove all editor’s notes from PDCP running CR.
3. Summary

Based on the discussion above on the FFS’s and editor’s notes in the eLWA running CRs, we propose the following:

Proposal 1.
Update changes in subclause 11.3 in the stage-2 running CR as “For LWA bearers in the UL, the bearers configured to use WLAN only do not trigger BSR. For bearers configured to use WLAN and LTE, only the data that may be sent over LTE (i.e., excluding UL data already sent or decided to be sent over WLAN) is considered for BSR.”
Proposal 2.
Remove changes in subclause 14.2 from stage-2 running CR.
Proposal 3.
Agree a change compared to RAN2#95 agreement 6 by removing “or equal to” and capture in stage-2 running CR accordingly.
Proposal 4.
Remove Editor’s note from PDCP-Config IE description in subclause 6.3.2 in RRC running CR.
Proposal 5.
Add in stage-2 “If not signalled by E-UTRAN, the UE decides which IEEE 802.11 AC value is used for the PDCP PDUs that are sent over WLAN in the uplink.”
Proposal 6.
WLAN access category is determined by WT, if deployed. This should be captured in field description in stage-3 running CR.
Proposal 7.
Remove editor’s notes from RRC running CR subclause 6.3.2 RadioResourceConfigDedicated IE description.
Proposal 8.
Add “NOTE: Only the data that may be sent over LTE (i.e., excluding UL data already sent or decided to be sent over WLAN) is considered as “data available for transmission”.” in subclauses 4.2.2 and 4.5 in PDCP specification.
Proposal 9.
Remove all editor’s notes from PDCP running CR.
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