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Introduction
In Dual Connectivity, the PDCP layer decides the DL leg in which PDCP packets are transmitted. This contribution discusses one type of measurement, skew measurement, which may assist the network to choose the right path to transmit PDCP PDUs.
Discussion
[bookmark: _Toc282191596]In dual connectivity, the network may perform different type of measurements to decide in which leg the data is transmitted in the DL. The decision of choosing in which DL leg to transmit a PDCP PDU is taken at the PDCP layer. The flow control mechanisms, among others, assist the NW to take such decision. The skew estimate may be one of many parameters which the network may consider assessing the most appropriate and efficient leg to transmit data in the DL to the UE. In this context, skew is the time difference between a packet or set of packets received by the UE in different legs. 
Network solutions to estimate the skew require of constant feedback from/to RLC to/from PDCP. That is, by itself one of the main disadvantages. Signaling between PDCP and RLC entities, and UL delays (which also depend on the scheduling decision) make a gNB based DL skew measurement as such inaccurate. In addition, there may be certain cases, e.g. RLC UM, in which there is no UL feedback which makes any DL skew estimation of PDCP PDUs in the NW more complicated. Note that, measurement also become more challenging when the nodes in the network are not synchronized. It is, therefore, preferred to measure the skew directly at the UE.
There may be few options to measure skew:
· Measure delay at the RLC layer: This option is possible when RLC AM is used. The RLC could measure the time from a RLC PDU message is transmitted until and RLC ACK is received for that packet.
There are some disadvantages with this type of measurement:
· The measurement accounts for both DL and UL delays while only the DL delay is desired
· Only possible to use for RLC AM, not for RLC UM
· PDCP PDUs may be segmented, and this means that the time to receive a PDCP PDU may be longer than to receive a RLC PDU which contains a segment of the PDCP PDU. In other words, the time to deliver a RLC PDU will smaller than the time to deliver a PDCP PDU. So the reported time will not be accurate.
· Signaling from and to the PDCP layer is needed
· Synchronous network is needed.
· Measurement delay at the MAC: The MAC could measure the time from the transmission of a MAC PDU until an HARQ ACK is received for that PDU. 
There are some disadvantages with this type of measurement:
· The same disadvantages as in the RLC option
· In addition, the MAC concatenates but it does not know which PDCP PDUs are being concatenated and it cannot capture the time which the packet was waiting to be delivered.


[bookmark: _GoBack]Measurement delay at the PDCP layer is a more suitable measurement for assisting the NW to decide on which leg to transmit data. It does not have any of the disadvantages that the measurements in the other layers have. It can be used regardless of whether RLC AM or UM is used, is not impacted by the features lower layers’ use (e.g. segmentation, concatenation), and it does not account for the UL delays. At the very end, what the NW wants to know if how long it took to deliver a PDCP PDU.
Skew measurements can be done by measuring the time difference in which two PDCP packets were received. These two packets should have been received in each of the legs. For example, one option is that these packets could be two PDCP PDUs e.g. with the same SN and flagged by the network to be measured, or other control PDCP PDUs which could be used for this purpose. The general principle is shown in the figure below:
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[bookmark: _Toc477336196][bookmark: _Toc477336406]Introduce the support of UE skew measurement and reporting 

Proposals
We kindly request RAN2 to discuss and agree on:
Proposal 1	Introduce the support of UE skew measurement and reporting
[bookmark: _Toc471390346][bookmark: _In-sequence_SDU_delivery]
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