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Introduction

In last RAN3#100 meeting, there are two solutions on flow control enhancement for DRX. In this paper, we provide further analysis on this issue and prpose to select the proper solution. 

Discussion
The issue was rasised in R3-182895:

Considering split bearer, only either leg may be used if the amount of data is small. In that case, expiration of TA timer and/or DRX transition may happen at unused leg while there may be subsequent data, since MAC activity is independent between nodes. This may cause scheduling delay when the corresponding node schedules the leg again. 

In order to solve the above issue, there are two user plane solutions discussed in last meeting:

Define indication from the node hosting PDCP to corresponding node i.e. “data exists” and “No data exists” for the bearer over U-plane.

In this solution, if the corresponding node receives the data buffer status from the node hosting PDCP entity, the scheduling delay can be avoided as the corresponding node can keep the connection without entering into DRX OFF period. It is the solution which can avoid the corresponding node making wrong decision on DRX mode.

In order to reduce the unnecessary signalling, it seems that only one Buffered NR PDCP PDU Status indication is needed.

Define an indication in DDDS that can inform the node hosting PDCP entity that the DRX-configured UE has entered into Short or Long DRX cycle at the corresponding node.

If Solution2) is used, even the node hosting PDCP entity receives the indication from the corresponding node, if there has some data needs to be transferred to the corresponding node, the data will still be stuck in the corresponding node until DRX off period ends. 

On the other hand, according to current flow control mechanism, the corresponding node indicates the desired buffer size in bytes for the concerned bearer to the hosting node. It is helpful if the corresponding node indicates the desired buffer size for the concerned bearer based on the buffer status of the hosting node. Therefore, Solution1) seems benefitial. 
Proposal1: Solution1) is proposed to be selected to solve the scheduling delay in DC split bearer case and helpful to the corresponding node feedback the the desired buffer size for the concerned bearer, while only one Buffered NR PDCP PDU Status indication is needed from the node hosting PDCP to corresponding node.

The corresponding TP for BL CR of TS38.425 is provided as below.

TP for TS38.425
5.4.2
Downlink Data Delivery Status

5.4.2.1
Successful operation

The purpose of the Downlink Data Delivery Status procedure is to provide feedback from the corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the downlink user data flow via the corresponding node for the respective data radio bearer. The corresponding node may also transfer uplink user data for the concerned data radio bearer to the node hosting the NR PDCP entity together with a DL DATA DELIVERY STATUS frame within the same GTP-U PDU.

The Downlink Data Delivery Status procedure is also used to provide feedback from the corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the successful delivery of DL control data to the corresponding node.

When the corresponding node decides to trigger the Feedback for Downlink Data Delivery procedure it shall report as specified in section 5.2:

a)
in case of RLC AM, the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE among those NR PDCP PDUs received from the node hosting the NR PDCP entity;

b)
the desired buffer size in bytes for the concerned data radio bearer;

c)
the minimum desired buffer size in bytes associated with all data radio bearers configured for the UE;

d)
the NR-U packets that were declared as being "lost" by the corresponding node and have not yet been reported to the node hosting the NR PDCP entity within the DL DATA DELIVERY STATUS frame;

e)
if retransmission NR PDCP PDUs have been delivered, the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE among those retransmission NR PDCP PDUs received from the node hosting the NR PDCP entity;

f)
if retransmission NR PDCP PDUs have been transmitted, the highest NR PDCP PDU sequence number transmitted to the lower layers among those retransmission NR PDCP PDUs received from the node hosting the NR PDCP entity;

g)
the highest NR PDCP PDU sequence number transmitted to the lower layers among those NR PDCP PDUs received from the node hosting the NR PDCP entity.
NOTE1:
If a deployment has decided not to use the Transfer of Downlink User Data procedure, d), e) and f) above are not applicable.
NOTE2:
If DRX is configured to the UE in the corresponding node, b) and c) may be set to "0" during OFF period.
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5.5.2
Frame format for the NR user plane protocol

5.5.2.1
DL USER DATA (PDU Type 0)

This frame format is defined to allow the corresponding node to detect lost NR-U packets and is associated with the transfer of a Downlink NR PDCP PDU.

The following shows the respective DL USER DATA frame.

	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=0)
	Spare bit extended flag
	DL Discard Blocks
	DL Flush
	Report polling
	1

	Spare
	Buffered NR PDCP PDU Status Ind
	Retransmission flag
	1

	NR-U Sequence Number
	3

	DL discard NR PDCP PDU SN
	0 or 3

	DL discard Number of blocks
	0 or 1

	DL discard NR PDCP PDU SN start (first block)
	0 or 3

	Discarded Block size (first block)
	0 or 1

	…
	

	DL discard NR PDCP PDU SN start (last block)
	0 or 3

	Discarded Block size (last block)
	0 or 1

	Padding
	0-3



Figure 5.5.2.1-1: DL USER DATA (PDU Type 0) Format
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5.5.3
Coding of information elements in frames
5.5.3.X
Buffered NR PDCP PDU Status Ind
Description: This parameter indicates whether there has further buffered NR PDCP PDUs for the concerned data bearer in the node hosting PDCP.

Value range: {0= the node hosting PDCP has no more buffered NR PDCP PDUs for the concerned radio bearer, 1= the node hosting PDCP has some buffered NR PDCP PDUs for the concerned radio bearer}.

Field length: 1 bit.

1
2

