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1
Introduction

Dual Connectivity for LTE WI [1] was approved at RAN#63. For split bearers, since one of the two RLC entities (in SeNB) and the PDCP entity (in MeNB) are no longer co-located, a new mechanism is needed for providing PDCP at the MeNB with indication of successful PDCP PDU delivery from the SeNB. This contribution proposes a new mechanism and to agree on the proposed TP to TS36.300.
2

Discussion
In order to support split bearers, PDCP layer at MeNB needs to be informed about successful PDU delivery from RLC layer at SeNB periodically. This is to inform PDCP at MeNB which PDCP SDUs no longer need to be buffered for the case of a possible handover, in which case their PDCP-level retransmission could be needed. In case of option 1A, such a mechanism is not necessary since the PDCP and RLC layers of a given EPS bearer are always co-located.
RLC specification (TS36.322) and PDCP specification (TS36.323) specify below, respectively.
[RLC, Section 4.3.1]
4.3.1
Services provided to upper layers

The following services are provided by RLC to upper layer (i.e. RRC or PDCP):

-
TM data transfer;
-
UM data transfer;
-
AM data transfer, including indication of successful delivery of upper layers PDUs.

[PDCP, Section 4.3.2]
4.3.2
Services expected from lower layers

For a detailed description of the following functions see [5].

-
acknowledged data transfer service, including indication of successful delivery of PDCP PDUs;
-
unacknowledged data transfer service;

-
in-sequence delivery, except at re-establishment of lower layers;

-
duplicate discarding, except at re-establishment of lower layers.

In case of dual connectivity, TR36.842 v.1.0.0 (Small Cell Enhancement higher layer study) describes X2 User plane functions as follows in Section 8.1.1.12.1.
8.1.1.12.1
X2 User plane functions

The following X2 user plane functions are necessary for dual connectivity:
-
Transmission of user plane PDCP PDUs (for U-plane option 3C).
-
Data forwarding.

-
For 1A, SeNB Addition and Removal.

-
FFS for certain mobility scenarios.

It is FFS, whether flow control for U-plane option 3C is implemented as an X2 user plane function.
For supporting transmission of user plane PDCP PDUs for 3C, a new mechanism is needed for SeNB to provide PDCP layer at the MeNB with PDCP-packet-delivery-status information per bearer over X2 interface. Since flow control mechanism is also necessary to support split bearers over X2, this mechanism should be provided by GTP-U extension header, which is similar mechanism provided in [2] to avoid too much impact on the limited backhaul. The details such as the timer value needs to be specified during stage 3 discussion.
Proposal 1: SeNB needs to periodically indicate MeNB with PDCP-packet-delivery-status information per bearer.

Proposal 2: The PDCP-packet-delivery-status indication should be realized by means of similar mechanism to flow control, GTP-U extension header.
Proposal 3: RAN3 to send the corresponding LS [3] to CT4 to ask for specifying GTP-U extension headers.

3
Text Proposal
Beginning of Text Proposal
x.y
Support for Dual Connectivity
x.y.z
PDCP Packet Delivery Status indication for the bearer split option

In order to support split bearers, PDCP layer at MeNB needs to be informed about successful PDU delivery from RLC layer at SeNB. This is to inform PDCP at MeNB which PDCP SDUs no longer need to be buffered for the case of a possible handover, in which case their PDCP-level retransmission could be needed.
A GTP-U extension header is used to indicate a PDCP packet delivery status per bearer over X2 interface by SeNB. The PDCP packet delivery status indication may be sent together with UL user data. Otherwise the GTP-U packet may only contain the PDCP packet delivery status indication extension header. The PDCP packet delivery status indication is sent periodically.
End of Text Proposal
4
Conclusions
Proposal 1: SeNB needs to periodically indicate MeNB with PDCP-packet-delivery-status information per bearer.

Proposal 2: The PDCP-packet-delivery-status indication should be realized by means of similar mechanism to flow control, GTP-U extension header.

Proposal 3: It is proposed to send the corresponding LS [3] to CT4 to ask for specifying GTP-U extension headers.
Proposal 4: It is proposed to agree on the proposed TP to TS36.300.
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