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1 Introduction

In this contribution, we provide an analysis on fast retransmission betweem CU and DU.
2 Discussion
In LTE dual connection, flow control was introduced between SeNB and MeNB. With flow control, the SeNB shall:

a)
the highest PDCP PDU sequence number successfully delivered in sequence to the UE among those PDCP PDUs received from the MeNB;

b)
the desired buffer size in bytes for the concerned E-RAB;

c)
the minimum desired buffer size in bytes for the UE;

d)
the X2-U packets that were declared as being "lost" by the SeNB and have not yet been reported to the MeNB within the DL DATA DELIVERY STATUS frame.

If a similar flow control can be introduced between CU and DU, the CU can know the latest transmission status e.g. the highest PDCP PDU successfully delivered to the UE as soon as possible. Based on the latest transmission status, a faster retransmission and path switch can be implemented. For example, at least the delay over air interface e.g. about 8 ms can be reduced.

With the feedback of the lost X2-U packets, the reliability issue can be solved as well and the delay of the retransmission can be reduce at least 8 ms (the delay caused by air interface).

With flow control, the CU knows the DL transmission status based on feedback of the highest PDCP PDU SN and the CU can also know the UL transmission status based on receiving UL data packet. The data forwarding mechanism is not needed any more when handover between DUs happens.

Proposal 1 Flow control in LTE DC can be reused between CU and DU to reduce the delay for retransmission.

Proposal 2 Flow control in LTE DC can be reused between CU and DU to avoid data forwarding when UE moves between DUs.

In LTE DC, only RLC AM mode for split bearer is supported. However, between CU and DU, RLC UM mode should also be supported. With RLC UM mode configuration, the DU is not able to know whether the dedicated PDCP PDU is successfully delivered to the UE or not because that there is no ACK feedback from UE for the related RLC PDU transmission. Based on this assumption, the ‘the highest PDCP PDU sequence number successfully delivered to the UE’ will be unavailable in the cases where RLC UM mode is configured. Instead, DU is only able to provide the highest PDCP PDU sequence number delivered to the UE among those PDCP PDU received from the master node and it should be noticed that whether this PDCP PDU is successfully received by UE is unknown. Nevertheless, this information is also useful to the CU. With this information, the CU is able to know the number of the PDCP PDU buffered in the DU considering the data could be discarded upon the first transmission with RLC UM configuration.
Proposal 3 To support RLC UM mode, the highest PDCP PDU SN delivered to the UE should be reported by the DU.

As an example, the following is the proposed DL DATA DELIVERY STATUS UM frame format for flow control between CU and DU.

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=3)
	Spare
	Final Frame Ind.
	Lost Packet Report
	1

	Highest delivered PDCP Sequence Number ( for RLC UM); or

Highest PDCP PDU sequence number successfully delivered in sequence to the UE (for RLC AM)
	2

	Desired buffer size for the Bearer
	4

	Minimum desired buffer size for the UE
	4

	Number of lost F1-U Sequence Number ranges reported
	1

	Start of lost F1-U Sequence Number range
	4* (Number of reported lost X2-u SN ranges)

	End of lost F12-U Sequence Number range 
	

	Spare extension
	0-4



Figure 1: DL DATA DELIVERY STATUS Frame

Proposal 4 RAN3 takes the proposed DL DATA DELIVERY STATUS Frame as baseline for flow control between CU and DU.
3 Conclusion and Proposals
Based on the discussion, we propose:
Proposal 5 Flow control in LTE DC can be reused between CU and DU to reduce the delay for retransmission.

Proposal 6 Flow control in LTE DC can be reused between CU and DU to avoid data forwarding when UE moves between DUs.

Proposal 7 To support RLC UM mode, the highest PDCP PDU SN delivered to the UE should be reported by the DU.
Proposal 8 RAN3 takes the proposed DL DATA DELIVERY STATUS Frame as baseline for flow control between CU and DU.
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