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1	Introduction
The flow control enhancements was agreed as [1] in RAN3#97bis. 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. And, current flow control doesn’t provide the solution for this. In this contribution, this issue is discussed and a solution is provided.
2	Discussion
2.1 Issue on use of only either leg considering SCG split bearer
Considering SCG split bearer, only either leg may be used if the amount of data is small i.e. using only SN leg is optimal  considering X2 delay as the Uu rate of SN leg (i.e. NR leg) is high enough.  In that case, 
1. Eexpiration 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 (e.g. waiting time for next on duration) when the corresponding node schedules the leg again.
Observation 1: Scheduling delay may happen on SCG split bearer when the amount of data is small.

Figure1 illustrates the issue.
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Figure1 Scheduling delay on split bearer when the amount of data is small

2. MN may requests to release of SN may occur as MN doesn’t know whether there is still some data in SN.  This may cause data transmission delay as Uu rate of MN leg is lower than SN leg in this case.	Comment by 作成者: This may be avoided by the reject discussing in following  CB.
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Observation 1’: Data transmission delay may happen on SCG split bearer when the amount odfdata is small.

2.2 How to avoid scheduling delay.
To solve the issue discussed in section 2.1, following solution can be considered.
1. Set longer timer 
Setting longer timer to go to DRX/ inact/release SN may invite more consumption of UE battery (i.e. when the data is completely empty at SN,  it requires more time to transit to DRX/inactive.)

2. Transfer packet to MN
a. One Packet
May invite reordering delay as transferring via just SCG leg is optimal.
b. Duplicated Packet with SN
Consume radio resource unnecessarily.

3. Introduce the data activity indication
If the node hosting PDCP can indicate the data activity of the UE to the corresponding node, the scheduling delay can be avoided as the corresponding node can keep the connection.
Proposal 1: Define indication from the node hosting PDCP to corresponding node i.e. “data exists” and “No data exists” for the bearer.
Note that the node hosting PDCP knows whether data still exists in the leg by DDDS, there is not any necessity to introduce this indication to the other direction i.e. from the corresponding node to the node hosting PDCP.
	
With above indication, the scheduling delay can be avoided as shown in figure 2.
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Figure2 Updated mechanism for avoiding scheduling delay on split bearer when the amount of data is small


3	Summary
 In this contribution, scheduling delay on split bearer when the amount of data is small was discussed.  Following observation and proposals are obtained.
Observation 1: Scheduling delay may happen on split bearer when the amount of data is small.
Proposal 1: Define indication from the node hosting PDCP to corresponding node i.e. “data exists” and “No data exists” for the bearer.
Corresponding TP for BL CR of TS38.425 [2] is attached in annex.
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----Unchanged sections are omitted---
[bookmark: _Toc496876056]5.5.2	Frame format for the NR user plane protocol
[bookmark: _Toc496876057]5.5.2.1	DL USER DATA (PDU Type 0)
Editor’s Note: All the text below is FFS.
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
	Data exists Ind.
	Report polling
	1

	5G-U Sequence Number
	3

	Spare extension
	0-4



Figure 5.5.2.1-1: DL USER DATA (PDU Type 0) Format
----Unchanged sections are omitted---
[bookmark: _Toc496876059]5.5.3	Coding of information elements in frames
[bookmark: _Toc496876060]5.5.3.1	PDU Type
Editor’s Note: All the text below is FFS.
Description: The PDU Type indicates the structure of the NR user plane frame. The field takes the value of the PDU Type it identifies; i.e. "0" for PDU Type 0. The PDU type is in bit 4 to bit 7 in the first octet of the frame.
Value range: {0=DL USER DATA, 1=DL DATA DELIVERY STATUS, 2-15=reserved for future PDU type extensions}
Field length: 4 bits
[bookmark: _Toc496876061]5.5.3.2	Spare
Editor’s Note: All the text below is FFS.
Description: The spare field is set to "0" by the sender and should not be interpreted by the receiver. This field is reserved for later versions.
Value range: (0–2n-1).
Field Length: n bits.
[bookmark: _Toc496876062]5.5.3.3	NR-U Sequence Number
Editor’s Note: All the text below is FFS.
Description: This parameter indicates the NR-U sequence number as assigned by the node hosting the NR PDCP entity.
Value range: {0..224-1}.
Field length: 3 octets.
[bookmark: _Toc496876063]5.5.3.4	Lost Packet Report
Editor’s Note: All the text below is FFS.
Description: This parameter indicates the presence of a list of lost NR-U packets in the respective NR user plane frame.
Value range: {0=Lost Frame List not present, 1=Lost Frame List present}.
Field length: 1 bit.
[bookmark: _Toc496876064]5.5.3.5	Final Frame Indication
Editor’s Note: All the text below is FFS.
Description: This parameter indicates whether the frame is the last DL status report as described in clause 5.4.2.1.
Value range: {0=Frame is not final, 1= Frame is final}.
Field length: 1 bit.
[bookmark: _Toc496876065]5.5.3.6	Highest successfully delivered NR PDCP Sequence Number
Editor’s Note: All the text below is FFS.
Description: This parameter indicates feedback about the in-sequence delivery status of NR PDCP PDUs at the corresponding node towards the UE.
Value range: {0..218-1}.
Field length: 3 octets.
[bookmark: _Toc496876066]5.5.3.7	Desired buffer size for the data bearer
Editor’s Note: All the text below is FFS.
Description: This parameter indicates the desired buffer size for the concerned data bearer as specified in clause 5.4.2.1.
Value range: {0..232-1}.
Field length: 4 octets.
[bookmark: _Toc496876067]5.5.3.8	Minimum desired buffer size for the UE
Editor’s Note: All the text below is FFS.
Description: This parameter indicates the minimum desired buffer size for all data bearers established for the UE as specified in clause 5.4.2.1.
Value range: {0..232-1}.
Field length: 4 octets.
[bookmark: _Toc496876068]5.5.3.9	Number of lost NR-U Sequence Number ranges reported
Editor’s Note: All the text below is FFS.
Description: This parameter indicates the number of NR-U Sequence Number ranges reported to be lost.
Value range: {1..256}.
Field length: 1 octet.
[bookmark: _Toc496876069]5.5.3.10	Start of lost NR-U Sequence Number range
Editor’s Note: All the text below is FFS.
Description: This parameter indicates the start of an NR-U sequence number range.
Value range: {0..224-1}.
Field length: 3 octets.
[bookmark: _Toc496876070]5.5.3.11	End of lost NR-U Sequence Number range
Editor’s Note: All the text below is FFS.
Description: This parameter indicates the end of an NR-U sequence number range.
Value range: {0..224-1}.
Field length: 3 octets.
[bookmark: _Toc496876071]5.5.3.12	Report polling
Description: This parameter indicates that the node hosting the NR PDCP entity requests providing the down link delivery status report.
Value range: {0=Downlink Data Delivery Status report not requested, 1= Downlink Data Delivery Status report requested}.
Field length: 1 bit.
[bookmark: _Toc496876072]5.5.3.13	Highest transmitted NR PDCP Sequence Number
Description: This parameter indicates the feedback about the transmitted status of NR PDCP PDU sequence at the corresponding node to the lower layers.
Value range: {0..224-1}.
Field length: 3 octets.
[bookmark: _Toc496876073]5.5.3.14	Highest Transmitted NR PDCP SN Ind
Editor’s Note: All the text below is FFS.
Description: This parameter indicates the presence of the Highest transmitted NR PDCP Sequence Number.
Value range: {0= Highest transmitted NR PDCP Sequence Number not present, 1= Highest transmitted NR PDCP Sequence Number present}.
Field length: 1 bit.

[bookmark: _Toc496092071][bookmark: _Toc496876074]5.5.3.15	Cause Report
Description: This parameter indicates the presence of Cause Value defined in 5.5.3.14 in the respective NR user plane frame.
Value range: {0=Cause Value not present, 1=Cause Value present}.
Field length: 1 bit.
[bookmark: _Toc496092072][bookmark: _Toc496876075]5.5.3.16	Cause Value
Description: This parameter is present when Cause Report defined in 5.5.3.13 is set to “1”. This indicates specific events reported by the gNB-DU.
Value range: {0=UNKNOWN, 1=RADIO LINK OUTAGE, 2=RADIO LINK RESUME, 3-228=reserved for future value extensions, 229-256=reserved for test purposes}
Field length: 1 octet.
[bookmark: _Toc496876076]5.5.3.17	Spare extension
Editor’s Note: All the text below is FFS.
Description: The spare extension field shall not be sent. The receiver should be capable of receiving a spare extension. The spare extension should not be interpreted by the receiver, since in later versions of the present document additional new fields might be added in place of the spare extension. The spare extension can be an integer number of octets carrying new fields or additional information; the maximum length of the spare extension field (m) depends on the PDU type.
Value range: 0–2m*8-1.
Field Length: 0–m octets. For the PDU Types defined in the present document m=4.
5.5.3.XX	Data exists Indication
Description: This parameter indicates whether the node hosting PDCP has some packets for the concerned data bearer.
Value range: {0= the node hosting PDCP has no packet for the concerned data bearer, 1= the node hosting PDCP has some packets for the concerned data bearer}.
Field length: 1 bit.


----Unchanged sections are omitted---
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