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1.	Introduction
At the RAN2#95 meeting, an issue of restricting PDCP Control PDU on LTE link in LWA bearer was discussed [1]. At that meeting, the proposed change in [1] was not agreed because Rel-13 LWA bearer is only for downlink and the restriction is purely an eNB implementation issue.
However, in Rel-14, LWA bearer can be configured also for uplink, and the restricting PDCP Control PDU on LTE link is no more an eNB implementation issue.
This document proposes to restrict the PDCP Control PDU transmission only on LTE link, and shows potential changes required in PDCP specification.

2.	Discussion
In UL LWA bearer, it would be beneficial to transmit PDCP Control PDUs on LTE link with following reasons:
· WLAN link is subject to loss, while LTE link ensures lossless transmission thanks to RLC AM.
· PDCP entity is located in LTE eNB, and PDCP Control PDU transmitted to WLAN AP experiences long delay due to Xw interface.
Even for downlink, most companies seem to think that restricting PDCP Control PDU to LTE link makes sense, though not specified explicitly in the specification.
Therefore, we propose to specify explicitly that transmission of PDCP Control PDU is restricted to LTE link for UL LWA bearers in Rel-14.
Proposal1: For UL LWA bearers, specify that the UE shall transmit PDCP Control PDUs on LTE link.

One issue with restricting PDCP Control PDUs on LTE link is whether the amount of PDCP Control PDUs is excluded or not from the data available for transmission in PDCP when compared with threshold. The comparison with threshold is performed two times, one in indicating data available for transmission in PDCP to MAC entity for BSR, and the other in submitting data to lower layer.
Depending on whether the amount of PDCP Control PDUs is excluded from data available for transmission in PDCP or not, there are two options:
· Option1: In comparison with threshold, the amount of PDCP Control PDUs is excluded from data available for transmission in PDCP
· Option2: In comparison with threshold, the amount of PDCP Control PDUs is included in data available for transmission in PDCP
The implementation of two options is not much different as shown in the text box below. In the text box, the changes compared to the running CR [2] are highlighted in yellow and green. The changes only relevant to option 1 are highlighted in green, and the changes common for both option 1 and 2 are highlighted in yellow.

	
4.2.2	PDCP entities
The PDCP entities are located in the PDCP sublayer. Several PDCP entities may be defined for a UE. Each PDCP entity carrying user plane data may be configured to use header compression.
Each PDCP entity is carrying the data of one radio bearer. In this version of the specification, only the robust header compression protocol (ROHC), is supported. Every PDCP entity uses at most one ROHC compressor instance and at most one ROHC decompressor instance.
A PDCP entity is associated either to the control plane or the user plane depending on which radio bearer it is carrying data for.
Figure 4.2.2.1 represents the functional view of the PDCP entity for the PDCP sublayer; it should not restrict implementation. The figure is based on the radio interface protocol architecture defined in [2].
For RNs, integrity protection and verification are also performed for the u-plane.
For split and LWA bearers, routing is performed in the transmitting PDCP entity, and reordering is performed in the receiving PDCP entity. When
For split bearers, when submitting PDCP PDUs to lower layers upon request from lower layers, the transmitting PDCP entity shall:
-	if ul-DataSplitThreshold is configured and the data available for transmission is larger than or equal to ul-DataSplitThreshold:
-	submit the PDCP PDUs to either the associated AM RLC entity configured for SCG or the associated AM RLC entity configured for MCG;
-	else:
-	if ul-DataSplitDRB-ViaSCG is set to TRUE by upper layers [3]:
-	submit the PDCP PDUs to the associated AM RLC entity configured for SCG;
-	else:
-	submit the PDCP PDUs to the associated AM RLC entity configured for MCG.
For LWA bearers, routing is performed in when submitting PDCP PDUs to lower layers, the transmitting PDCP entity shall:
-	if ul-LWA-DataSplitThreshold is configured and reordering is performed in the receiving PDCP entity. The transmitting PDCPdata available for transmission excluding PDCP Control PDUs is larger than or equal to ul-LWA-DataSplitThreshold:
-		submit the PDCP Data PDUs to either the associated AM RLC entity upon request from lower layers or the associated LWAAP entity of the UE shall only ;
-	else:
-		if ul-LWA-DRB-ViaWLAN  is set to TRUE by upper layers [3]:
-	submit the PDCP Data PDUs to the associated AM RLCLWAAP entity.;
-	else:
-	submit the PDCP Data PDUs to the associated AM RLC entity upon request from lower layers.
-	submit the PDCP Control PDUs to the associated AM RLC entity upon request from lower layers;
NOTE: The selection of PDCP Data PDUs submitted to the LWAAP entity and their further delivery via WLAN are left to implementation.
Editor’s note: the text “is configured” and “is not configured” may need to be revised based on the TS 36.331 CR.
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.)”

4.5	Data available for transmission
For the purpose of MAC buffer status reporting, the UE shall consider PDCP Control PDUs, as well as the following as data available for transmission in the PDCP layer:
For SDUs for which no PDU has been submitted to lower layers:
· the SDU itself, if the SDU has not yet been processed by PDCP, or
· the PDU if the SDU has been processed by PDCP.
In addition, for radio bearers that are mapped on RLC AM, if the PDCP entity has previously performed the re-establishment procedure, the UE shall also consider the following as data available for transmission in the PDCP layer:
For SDUs for which a corresponding PDU has only been submitted to lower layers prior to the PDCP re-establishment, starting from the first SDU for which the delivery of the corresponding PDUs has not been confirmed by the lower layer, except the SDUs which are indicated as successfully delivered by the PDCP status report, if received:
· the SDU, if it has not yet been processed by PDCP, or
· the PDU once it has been processed by PDCP.
For radio bearers that are mapped on RLC AM, if the PDCP entity has previously performed the data recovery procedure, the UE shall also consider as data available for transmission in the PDCP layer, all the PDCP PDUs that have only been submitted to re-established AM RLC entity prior to the PDCP data recovery, starting from the first PDCP PDU whose successful delivery has not been confirmed by lower layers, except the PDUs which are indicated as successfully delivered by the PDCP status report, if received.
For split bearers, when indicating the data available for transmission to the MAC entity for BSR triggering and Buffer Size calculation, the UE shall:
-	if ul-DataSplitThreshold is configured and the data available for transmission is larger than or equal to ul-DataSplitThreshold:
-	indicate the data available for transmission to both the MAC entity configured for SCG and the MAC entity configured for MCG;
-	else:
-	if ul-DataSplitDRB-ViaSCG is set to TRUE by upper layer [3]:
-	indicate the data available for transmission to the MAC entity configured for SCG only;
-	if ul-DataSplitThreshold is configured, indicate the data available for transmission as 0 to the MAC entity configured for MCG;
-	else:
-	indicate the data available for transmission to the MAC entity configured for MCG only;
-	if ul-DataSplitThreshold is configured, indicate the data available for transmission as 0 to the MAC entity configured for SCG.
For uplink LWA bearers, when indicating the data available for transmission to the MAC entity for BSR triggering and Buffer Size calculation, the UE shall:
-	if ul-LWA-DataSplitThreshold is configured and the data available for transmission excluding PDCP Control PDUs is larger than or equal to ul-LWA-DataSplitThreshold; 
-	indicate the data available for transmission to the MAC entity;
-	else:
-	if ul-LWA-DRB-ViaWLAN is set to TRUE by upper layer [3]:
-	if there is no PDCP Control PDU available for transmission, indicate the data available for transmission as 0 to the MAC entity;
-	else, indicate the size of PDCP Control PDUs available for transmission to the MAC entity;
-	else:
-	indicate the data available for transmission to the MAC entity.
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.)”




Between two options, we slightly prefer option 1 because only the transmission path of PDCP Data PDUs needs to be determined by the comparison. However, we are also ok for option 2 because there is not much difference between two options from the specification and performance point of view.
Proposal2: Adopt the text proposal shown in the text box.

3.	Proposal
This document explains the need for restricting the PDCP Control PDU transmission only on LTE link, and propose followings:
Proposal1: For UL LWA bearers, specify that the UE shall transmit PDCP Control PDUs on LTE link.
Proposal2: Adopt the text proposal shown in the text box.
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