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1
Introduction

RAN3 made the stage 2 level agreements on flow control and PDCP delivery status indication at the RAN3#84 meeting. However, protocol selection is still FFS. In addition, how to solve the case of X2 packet loss is also open issue.
This contribution proposes to select a new GTP-U extension header of RAN container and a mechanism to solve X2 packet loss case. A corresponding CR and LS to CT4 are proposed in [1] and [2], respectively.
2
Discussion
At the RAN3#84, two alternatives were discussed; a new GTP-U extension header of RAN container or a new frame protocol. RAN3 has agreed that GTP-U is used for data transmission for split bearers. A new frame protocol will introduce an additional layer between GTP-U and PDCP even in normal data transmission. Therefore, GTP-U extension header should be selected for the exchange of necessary information of flow control and PDCP delivery status in order to avoid introducing any additional protocol layer.

Proposal 1: It is proposed to select a new GTP-U extension header of RAN container for delivering necessary information of flow control.

Next, RAN2 has agreed the PDCP transmitter should not bring more than half the sequence number space in flight in order to avoid HFN de-sync. (as in legacy behaviour). Although RAN3 has agreed to consider X2 packet loss for flow control, the detailed mechanism is still FFS. One way to implement this function is to use X2-U Sequence Number. Since GTP-U Sequence Number has been specified in GTP-Uv1 specification, we propose to use that field for SeNB to detect the X2 packet loss. Even though currently the GTP-U Sequence Number is defined as optional in GTP-Uv1 specification [4], it is possible to make it conditionally mandatory for dual connectivity operation by referring to GTP-Uv1 specification in the X2-U specification (TS36.424 [3]). This would reuse the existing GTP-U functionality and save overhead from specifying the same information twice in the same specification.
Proposal 2: It is proposed to use GTP-U Sequence Number (as defined in [4]) to detect X2 packet loss in flow control. 

When SeNB detects the X2 packet loss, it needs to indicate the detection to the MeNB. There are mainly two options below.

1)  A list of lost X2-U SN

2)  A gap between the last received PDCP SN before detection and the first received PDCP SN after detection
Since option 1) requires an unexpected number of lost SN fields we propose to use option 2) to indicate the detection of X2 loss from the SeNB to the MeNB, which always needs only 4 octets if it happens. 
Proposal 3: It is proposed to use the information of a gap (Last Received PDCP SN before detection, First received PDCP SN after detection) in case of X2 packet loss. 

Regarding the indication of PDCP PDUs successfully transferred in a correct order to the UE, as previously agreed in RAN3, we propose to use highest PDCP SN rather than X2-U SN to avoid keeping the mapping between X2-U SN and PDCP SNs at SeNB side. 

Proposal 4: It is proposed to use highest PDCP SN as the indication of PDCP PDUs successfully transferred in a correct order to the UE. 

According to above proposals, we propose to agree on the corresponding CR to X2-U (TS36.424) [1]. Since our proposals for GTP-U enhancement impact on CT4 specifications, we propose to send an LS to CT4 [2] to inform RAN3 decision and take it into account in their specification work. 

Proposal 5: It is proposed to agree on the corresponding CR [1] to X2-U (TS36.424) to support flow control. 
Proposal 6: It is proposed to send an LS [2] to CT4 to ask them to take the RAN3 decision on GTP-U into account. 

3
Conclusions
Proposal 1: It is proposed to select a new GTP-U extension header of RAN container for delivering necessary information of flow control.

Proposal 2: It is proposed to use GTP-U Sequence Number (as defined in [4]) to detect X2 packet loss in flow control. 

Proposal 3: It is proposed to use the information of a gap (Last Received PDCP SN before detection, First received PDCP SN after detection) in case of X2 packet loss. 

Proposal 4: It is proposed to use highest PDCP SN as the indication of PDCP PDUs successfully transferred in a correct order to the UE. 

Proposal 5: It is proposed to agree on the corresponding CR [1] to X2-U (TS36.424) to support flow control. 
Proposal 6: It is proposed to send an LS [2] to CT4 to ask them to take the RAN3 decision on GTP-U into account. 
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