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1   Introduction
In RAN2 #97 meeting, it was agreed that the Split bearers support RLC UM mode besides RLC AM mode. Based on this agreement, some existing LTE DC mechanism should be enhanced to support RLC UM mode. 
In this contribution, we will focus on the flow control mechanism and discuss the enhancement to support RLC UM mode in LTE-NR DC. However, it should be noticed that it is also applied to NR DC. The corresponding proposals will be provided.

2   Discussion
In LTE DC [1], the Downlink Data Delivery Status procedure is proposed to provide feedback from the SeNB to the MeNB to allow the MeNB to control the downlink user data flow via the SeNB for the respective E-RAB. The SeNB may also transfer uplink user data for the concerned E-RAB to the MeNB together with a DL DATA DELIVERY STATUS frame within the same GTP-U PDU.
When the SeNB decides to trigger the Feedback for Downlink Data Delivery procedure it shall report:

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.

With respect to a) item, it is available because of the configured RLC AM mode. Only with the RLC in AM mode, the SeNB is able to know which RLC PDU is successfully delivered and then get the information of the highest PDCP PDU SN successfully delivered in sequence to the UE. Therefore, the LTE DC flow control mechanism can be treated as a baseline for the LTE-NR DC and NR DC configured with RLC AM mode.
However, with RLC UM mode configuration, the secondary node 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 a) item will be unavailable in the cases where RLC UM mode is configured. Instead, the secondary node is only able to provide the highest PDCP PDU sequence number delivered to the UE among those PDCP PDU received from the master node. It should be noticed whether this PDCP PDU is successfully received by UE is unknown. Nevertheless, this information is also useful to the master node. With this, the master node is able to know the number of the PDCP PDU buffered in the secondary node considering the data could be discarded upon the first transmission with RLC UM configuration.
Proposal 1: To support RLC UM mode, the highest PDCP PDU SN delivered to the UE among those PDCP PDU received from the master node should be reported by the secondary node.
In addition, the SCG split bearer should also be taken into account. For SCG split bearer, the PDCP PDU is offloaded from the secondary node to the master node and the related feedback should be provided to the secondary node by the master node.

Proposal 2: For SCG split bearer, to support RLC UM mode, the highest PDCP PDU SN delivered to the UE among those PDCP PDU received from the secondary node should be reported by the master node.
Taking Option 3 as an example, the following is the proposed DL DATA DELIVERY STATUS UM frame format for RLC UM mode.
	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
	2

	Desired buffer size for the E-RAB
	4

	Minimum desired buffer size for the UE
	4

	Number of lost X2-U Sequence Number ranges reported
	1

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

	End of lost X2-U Sequence Number range 
	

	Spare extension
	0-4



Figure 1: DL DATA DELIVERY STATUS UM (PDU Type 3) Format
Proposal 3: RAN3 takes the proposed DL DATA DELIVERY STATUS UM frame format as the baseline to support RLC UM mode.

3   Conclusion
In this contribution, the discussion on the flow control to support RLC UM mode was performed and some related proposals were provided:
Proposal 1: To support RLC UM mode, the highest PDCP PDU SN delivered to the UE among those PDCP PDU received from the master node should be reported by the secondary node.
Proposal 2: For SCG split bearer, to support RLC UM mode, the highest PDCP PDU SN delivered to the UE among those PDCP PDU received from the secondary node should be reported by the master node.
Proposal 3: RAN3 takes the proposed DL DATA DELIVERY STATUS UM frame format as the baseline to support RLC UM mode.
The TPs are provided in [2] & [3], for TS 36.425 and 38.425 correspondingly.
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