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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 baseline CR [2].
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 on a continuous basis. 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, and when further PDCP PDUs can be transmitted, taking into account the PDCP reception window at the UE. 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.
Accordingly, in our RAN2 contribution [3] we make the following proposals:
· For split bearers, indications of PDCP PDUs successfully delivered via SeNB are provided by SeNB to MeNB over the X2 interface on a continuous basis.

· The indication over X2 of PDCP PDUs successfully delivered via SeNB is triggered (also) when only the SeNB branch of a split bearer is about to be released.

In the latter case, it seems preferable to signal the indication over X2-AP, for its reliable delivery.

Proposal 1:
When only the SeNB branch of a split bearer is about to be released, an indication of PDCP PDUs successfully delivered via SeNB is signalled over X2-AP (e.g. as part of SCG Modification Request message).
For the indications on a continuous basis, as we also discuss in [3], there seem to be the following alternatives for providing these indications:

A.
Triggered whenever SeNB receives an RLC Status PDU from the UE, and sent over X2-AP;

B.
Sending over GTP-U instead of X2-AP. The loss in reliability is compensated by periodical sending instead of the event trigger of the previous alternative.
Since flow control mechanism is also necessary to support split bearers over X2, similarly to the mechanism provided in [4], we think these indications on a continuous basis should be provided by GTP-U extension header in order to avoid too much overhead on the limited backhaul. 
Proposal 2:
The PDCP-packet-delivery-status indications on a continuous basis should be realized by means of similar mechanism to flow control, i.e. periodically by GTP-U extension header.
The details such as the timer value need to be specified during stage 3 discussion. 
For the X2-AP message, it seems that the format of this indication can be obtained with slight adaptation from the current uplink counterpart currently signaled in the X2-AP message “SN status transfer”, as below:
	>>DL SDU number
	M
	
	BIT STRING (15)
	PDCP-SN of the last DL SDU received correctly from SeNB. If the SN length is shorter than 15 bits, the first bits shall be set to zero

	>>Receive Status Of DL PDCP SDUs 
	M
	
	BIT STRING (1..16384)
	The first bit indicates the status of the SDU before the last DL SDU received correctly from SeNB.
The Nth bit indicates the status of the DL PDCP SDU in position (Last Received SDU Number - N) modulo (1 + the maximum value of the PDCP-SN).
0: PDCP SDU has not been received from SeNB.
1: PDCP SDU has been received correctly from SeNB.


In the periodical indication over GTP-U, because of the large maximum size of the latter IE above, it is proposed to only send the PDCP SN up to which, among the PDCP PDUs received by SeNB from MeNB, all PDCP PDUs have been successfully delivered to the UE.
Proposal 3:
RAN3 to send the corresponding LS [5] to CT4 to ask for specifying GTP-U extension headers.
3
Text Proposal
Beginning of Text Proposal
20
X2 Interface

20.1
User Plane
The X2 user plane interface (X2-U) is defined between eNBs. The X2-U interface provides non guaranteed delivery of user plane PDUs. The user plane protocol stack on the X2 interface is shown in Figure 20.1-1. The transport network layer is built on IP transport and GTP-U is used on top of UDP/IP to carry the user plane PDUs.

The X2-UP interface protocol stack is identical to the S1-UP protocol stack.


[image: image1.emf] 

GTP - U  

UDP  

IP  

Data link layer  

User plane PDUs  

Physical  layer  


Figure 20.1-1: X2 Interface User Plane (eNB-eNB)


In dual connectivity operation, 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 for the PDCP at MeNB to know when further PDCP PDUs can be transmitted, and 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 periodically 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. In addition, when only the SeNB branch of a split bearer is about to be released, an indication of PDCP PDUs successfully delivered via SeNB is signalled over X2-AP.
Next Text Proposal
L.4
PDCP aspects
RLC UM like reordering scheme (with a t-Reordering timer) is used for PDCP layer reordering in case of split bearers. FFS if PDCP reordering after SeNB release. PDCP reordering may only be configured for split bearers.
Continuous PDCP status reporting from the UE to the MeNB will not be employed.
End of Text Proposal
4
Conclusions
Proposal 1:
When only the SeNB branch of a split bearer is about to be released, an indication of PDCP PDUs successfully delivered via SeNB is signalled over X2-AP (e.g. as part of SCG Modification Request message).
Proposal 2:
The PDCP-packet-delivery-status indications on a continuous basis should be realized by means of similar mechanism to flow control, i.e. periodically by GTP-U extension header.
Proposal 3: It is proposed to send the corresponding LS [5] to CT4 to ask for specifying GTP-U extension headers.
Proposal 4: It is proposed to agree on the proposed TP to baseline CR [2].
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