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1	Introduction
In RAN3#98, how to acquire status of re-transmitted packets was discussed [1] and some company would like to investigate more. So, this is a revised paper from [1]. 
The flow control enhancements was agreed as [2] 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 revising [3] to add further consideration.
2	Discussion
2.1 Issue on use of only either leg
On Dual connectivity (or possibly multi connectivity), scheduler of each leg basically works separately as there is some delay on F1/X2/Xn.  So, each scheduler is assumed to work without knowing the condition of other scheduler i.e. TA timer and/or DRX transition may happen independently by each leg. So, if the node hosting PDCP decides to use only a leg considering Uu rate and X2/Xn/F1 delay, the other leg may fall into TA timer expiration and/or  DRX transition. However, if the node hosting PDCP may have more data as receiving more data from CN on the next moment, it may cause scheduling delay (e.g. waiting time for next on duration) when the corresponding node schedules the leg again. 
Figure 1 illustrates this issue assuming the SN terminated split bearer on EN-DC.
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Figure1 Scheduling delay when the amount of data is small

Considering the condition for this issue, it would happen in both MN terminated / SN terminated split bearer as far as the node with scheduler is different from the node hosting PDCP. (Note that this was mistaken in [3] ) Figure2 illustrates when the issue occurs on EN-DC.

[image: ]
Figure 2 Possible Scheduling delay cases on split bearers
Note that this issue would not happen where only LTE leg is used on MN terminated split bearer as eNB scheduler is assumed to understand the condition of PDCP as they are in same node.

Observation 1: Scheduling delay may happen on split bearer when the amount of data 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 may invite more consumption of UE battery (i.e. when the data is completely empty in both leg,  it requires more time to transit to DRX.)
2. Transfer packet to MN
a. One Packet
May invite reordering delay as transferring via just a 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. This solution seems to have no cons.
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

The next step would be whether to transfer such indication over C-plane or U-plane. There was discussion on how to support suspend in EN-DC in [4]. In the CR for TS36.423 [5], there was a proposal to introduce activity indication as follows.
---------------------------------Start of quotation from [5] ---------------------------------
[bookmark: _Toc481568384][bookmark: _Toc483414578][bookmark: _Toc483415256][bookmark: _Toc483418760][bookmark: _Toc491324672][bookmark: _Toc496000304][bookmark: _Hlk498674159]8.7.X	Activity Notification
[bookmark: _Toc481568385][bookmark: _Toc483414579][bookmark: _Toc483415257][bookmark: _Toc483418761][bookmark: _Toc491324673][bookmark: _Toc496000305]8.7.X.1	General
The purpose of the Activity Notification procedure is to allow an en-gNB to send notification to an MeNB concerning user data traffic activity of already established QoS flow(s) or PDU session(s). The procedure uses UE-associated signalling.
[bookmark: _Toc481568386][bookmark: _Toc483414580][bookmark: _Toc483415258][bookmark: _Toc483418762][bookmark: _Toc491324674][bookmark: _Toc496000306]8.7.X.2	Successful Operation


Figure 8.3.X.2-1: Activity Notification
The en-gNB initiates the procedure by sending an ACTIVITY NOTIFICATION message to eNB. 
The ACTIVITY NOTIFICATION message may contain notification for UE context level user plane activity in the UE Context level user plane activity report IE.
The NOTIFY message may contain notification for the already established PDU sessions or QoS flows within the PDU Session Resource Notify Item List IE.
Editor’s Note:	Further details are FFS.
[bookmark: _Toc481568387][bookmark: _Toc483414581][bookmark: _Toc483415259][bookmark: _Toc483418763][bookmark: _Toc491324675][bookmark: _Toc496000307]8.7.X.3	Abnormal Conditions
Editor’s Note:	Further details are FFS.
---------------------------------End of quotation from [5] ---------------------------------
This may be used for this purpose. However, RAN3 needs to introduce same indication (1) both MN initiated and SN initiated procedure on X2/Xn considering MN terminated/SN terminated split bearer (2) from gNB-CU to gNB-DU on F1 considering CU-DU split.
On U-plane indication, it would be just to add an indication from the node hosting PDCP to the corresponding node in TS38.425. 
So, the impact for the specification may be smaller if RAN3 to adopt U-plane approach.
Observation 2: It may be preferable to apply U-plane solution from specification impact point of view.


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.
Observation 2: It may be preferable to apply U-plane solution from specification impact point of view.

Corresponding CR of TS38.425 is available in [4].
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