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1. Introduction
In this contribution, we discuss the possible enhancement of F1-U flow control function.
2. Discussion
2.1 Uplink Flow Control
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]One open issue raised from last meeting is whether to support uplink flow control is FFS.
In DC, flow control only applied for split bearer option with downlink data. And for the dual connectivity architecture 3C, it has been assumed that the backhaul in EUTRAN has enough capacity. It has been also assumed that the benefit of dual connectivity is lost when backhaul load is high, therefore the uplink flow control over X2 for DC is not needed.
The same situation in CU-DU, the backhaul in NR is assumed to have enough capacity. Or we need to evaluate the benefit based on simulation assumption before we step further.
Proposal1: There is no need of uplink flow control over F1 at least in R15. The corresponding CR for TS38.401 is provided in [1].

2.2Enhancement for indicated CU buffer status
According to current flow control mechanism, the gNB-DU indicates the desired buffer size in bytes for the concerned bearer and the minimum desired buffer size in bytes for the UE to gNB-CU. Since the gNB-DU has no knowledge about the gNB-CU’s buffer status, it is helpful if the gNB-DU indicates the desired buffer size for the concerned bearer or UE based on the assistance buffer status of gNB-CU, e.g. the buffer size in bytes for the concerned bearer and the buffer size in bytes for the UE of gNB-CU.
Because the gNB-CU may currently have no data present for bearer1 while plenty of data would be available for bearer2. This example makes clear that sending further information from gNB-CU to gNB-DU (e.g. CU buffer state) would be beneficial. 
DL_USER_DATA is defined to provide F1-U specific sequence number information at the transfer of user data carrying a DL PDCP PDU from the gNB-CU to the gNB-DU. We propose to reuse enhanced DL_USER_DATA to carry the assistance buffer status of gNB-CU as followingfigure1.
	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=0)
	spare
	1

	F1-U Sequence Number
	3 (FFS)

	Utilized buffer size for the data radio bearer
	4

	Utilized buffer size for the UE
	4

	
	

	Spare extension
	0-4



Figure1 Enhanced DL USER DATA contains assistance buffer status of CU
Proposal2: The assistance buffer status from gNB-CU to gNB-DU (e.g. gNB-CU buffer state) would be beneficial. Enhanced DL_USER_DATA is used to carry the assistance buffer status of gNB-CU. The corresponding CR for TS38.475 is provided in [2].

2.3Enhancement for PDCP duplication discard
[bookmark: OLE_LINK14][bookmark: OLE_LINK13]PDCP duplication transmission is introduced in NR to improve the reliability of DC and CA based communications. Consideration on CU-DU high layer split architecture, PDCP duplication can also be applied for multi-DU connectivity transmission or CA duplication in one DU. once duplicated PDCP PDU has been successfully received by the receiver through one of legs, the other leg could be notified and stops the transmission of that PDCP PDU to avoid redundant transmission and save resources.
observation1: Once duplicated PDCP PDU has been successfully received by the receiver through one of legs, the other leg could be notified and stops the transmission of that PDCP PDU.
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]For DL duplication, gNB-DU shall report PDCP PDU delivery status to gNB-CU, and then gNB-CU may send PDCP discard indication message over F1 to other leg to discard corresponding PDCP PDU which already successfully delivered to UE. Downlink_Data_Delivery_Status frame was already defined in TS38.475 to provide feedback from the gNB-DU to the gNB-CU, in which "Highest successfully delivered PDCP Sequence Number" field in AM mode indicating feedback about the successfully in-sequence delivery status of PDCP PDUs at the gNB-DU towards the UE. So, PDCP discard indication message from gNB-CU to gNB-DU is needed to define over F1, We propose to reuse enhanced DL_USER_DATA to carry the"Highest successfully delivered PDCP Sequence Number" to notify gNB-DU to discard corresponding PDCP PDU which already successfully delivered to UE. 
In our contribution [3], we discuss to support F1-U flow control for UM RLC. For UM RLC, even the gNB-DU is only able to provide the highest PDCP PDU sequence number delivered to the UE without acknowledgements from UE. However, HARQ feedback of physical channel can also indicate successful delivery of data in UM mode, so, if needed, DL duplication discard can also be applied for UM mode by using HARQ feedback to report "Highest successfully delivered PDCP Sequence Number" in Downlink_Data_Delivery_Status frame. 
Proposal3: for DL duplication discard, the enhanced DL_USER_DATAmay contain the"Highest successfully delivered PDCP Sequence Number" IE to notify gNB-DU to discard the corresponding PDCP PDU(s) which has already successfully delivered to UE. The corresponding CR for TS38.475 is provided in [2].
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discarding a RLC SDU already associated with a RLC SN causes a SN gap in the transmitted RLC PDUs will bring the risk of RLF or reordering delay at receiver side. When the indication from gNB-CU to discard is received, the gNB-DU shall only discard the indicated PDCP PDUs which have not been mapped to a RLC data PDU and not associated with a RLC SN.
Proposal4: for DL duplication discard, after received the discard indication from gNB-CU, the gNB-DU shall only discard the indicated PDCP PDUs which have not been mapped to a RLC data PDU and not associated with a RLC SN.
According to RAN2 meeting plan [5], the issue of UL duplication has low priority, and UL duplication is not included before the end of this year. Therefore, we propose that UL duplication discard does not need to be discussed in RAN3 at this stage. 
Proposal5: Considering the UL duplication discard is regarded as low priority item in RAN2, RAN3 is not needed to discuss this at this stage.
3.	Proposal
The following observation and proposals are provided.
Proposal1: There is no need of uplink flow control over F1 at least in R15. The corresponding CR for TS38.401 is provided in [1].
Proposal2: The assistance buffer status from gNB-CU to gNB-DU (e.g. gNB-CU buffer state) would be beneficial. Enhanced DL_USER_DATA is used to carry the assistance buffer status of gNB-CU. The corresponding CR for TS38.475 is provided in [2].
observation1: Once duplicated PDCP PDU has been successfully received by the receiver through one of legs, the other leg could be notified and stops the transmission of that PDCP PDU.
Proposal3: for DL duplication discard, the enhanced DL_USER_DATA may contain the"Highest successfully delivered PDCP Sequence Number" IE to notify gNB-DU to discard the corresponding PDCP PDU(s) which has already successfully delivered to UE. The corresponding CR for TS38.475 is provided in [2].
Proposal4: for DL duplication discard, after received the discard indication from gNB-CU, the gNB-DU shall only discard the indicated PDCP PDUs which have not been mapped to a RLC data PDU and not associated with a RLC SN.
Proposal5: Considering the UL duplication discard is regarded as low priority item in RAN2, RAN3 is not needed to discuss this at this stage.
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