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1
Introduction

At the RAN3#83bis meeting, one open issue were raised on data forwarding.
Data Forwarding

Open issues: The need for data forwarding from SeNB to MeNB for split bearer option is FFS. If needed, how to indicate PDCP-SN? (it is assumed that if the data forwarding from SeNB to MeNB for split bearer option is not needed, then MeNB should buffer the PDCP PDU)

This contribution discusses this issue and proposes to introduce PDCP delivery status when only the SeNB branch of a split bearer is about to be released. A TP to TS36.423 is also proposed.
2
Discussion
In order to support split bearers, PDCP layer at MeNB needs to be informed about successful PDU delivery from RLC layer at SeNB on a continuous basis as proposed in [1]. RAN3 discussed whether data forwarding from SeNB to MeNB for split bearer option is needed or not, and if not needed MeNB needs to buffer the PDCP PDUs.
According to the RAN2 LS [2] “In addition, the signalling can also be used to control the MeNB buffer so that acknowledged PDUs can be removed.”, it is clear that MeNB should buffer the PDCP PDUs. Therefore, the data forwarding from SeNB to MeNB should not be needed. Instead, the indication over X2 of PDCP PDUs successfully delivered via SeNB should be triggered when the SeNB branch of a split bearer is about to be released. In this case, it seems preferable to signal the indication over X2-AP message for its reliable delivery.

Proposal 1:
Data forwarding from SeNB to MeNB for split bearers should not be supported.
Proposal 2:
When the SeNB branch of a split bearer is about to be released, an indication of PDCP PDUs successfully delivered via SeNB is signalled over X2-AP message.
For the X2-AP message, it seems that the format of this indication can be obtained with slight adaptation from the current uplink counterpart currently signalled in the X2-AP message “SN status transfer”, as below:
PDCP Delivery Status
The PDCP Delivery Status IE is used by MeNB to inform DL SDU number and Received Status Of DL PDCP SDUs to the UE when the SeNB branch of a split bearer is about to be released in DC.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	DL SDU number
	M
	
	BIT STRING (15)
	Highest PDCP-SN of the DL SDUs received correctly from SeNB. If the SN length is shorter than 15 bits, the first bits shall be set to zero

	Receive Status Of DL PDCP SDUs 
	M
	
	BIT STRING (1..16384)
	The first bit indicates the status of the SDU before the highest-numbered DL SDU received correctly from SeNB.
The Nth bit indicates the status of the DL PDCP SDU in position (Highest Received SDU Number - N) modulo (1 + the maximum value of the PDCP-SN).
0: PDCP SDU has not been received from SeNB.
1: PDCP SDU has been received correctly from SeNB.


Proposal 3:
It is proposed to agree on the corresponding Reply LS to RAN2 [3]. 

Proposal 4:
It is proposed to agree on the TP to TS36.423 in section 3. 

3
Text Proposal
Beginning of Text Proposal
8.2.x1
MeNB initiated SeNB Modification Preparation

8.2.x1.2
Successful Operation
For split bearer, if DRB is released SeNB shall include the PDCP DL SDU number IE and Receive Status Of DL PDCP SDUs IE in SENB MODIFICATION REQUEST ACKNOWLEDGE message.
Next Text Proposal
8.2.x2
SeNB initiated SeNB Modification Preparation

8.2.x2.2
Successful Operation
For split bearer, if DRB is released SeNB shall include the PDCP DL SDU number IE and Receive Status Of DL PDCP SDUs IE in SENB MODIFICATION REQUEST ACKNOWLEDGE message.

Next Text Proposal
8.2.x3

MeNB initiated SeNB Release
8.2.x3.2
Successful Operation
For split bearer, if DRB is released SeNB shall include the PDCP DL SDU number IE and Receive Status Of DL PDCP SDUs IE in SENB RELEASE REQUEST ACKNOWLEDGE message.

Next Text Proposal
8.2.x4
SeNB initiated SeNB Release
8.2.x4.2
Successful Operation
For split bearer, if DRB is released SeNB shall include the PDCP DL SDU number IE and Receive Status Of DL PDCP SDUs IE in SENB RELEASE REQUIRED message.

Next Text Proposal
9.1.y
Messages for Dual Connectivity
9.1.y.z1
SENB MODIFICATION REQUEST ACKNOWLEDGE
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	…..
	
	
	
	
	
	

	E-RABs Admitted List
	
	1
	
	
	YES
	ignore

	>E-RABs Admitted To Be Released List
	
	1
	
	
	–
	–

	>>E-RABs Admitted To Be Released Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>>Split Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>PDCP Delivery Status
	M
	
	9.2.xx
	
	–
	–


Next Text Proposal
9.1.y.z2
SENB RELEASE REQUEST ACKNOWLEDGE
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	ignore

	SeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SeNB
	YES
	ignore

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	E-RABs Admitted List
	
	1
	
	
	YES
	ignore

	>E-RABs Admitted To Be Released List
	
	1
	
	
	–
	–

	>>E-RABs Admitted To Be Released Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>>Split Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>PDCP Delivery Status
	M
	
	9.2.xx
	
	–
	–


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


Next Text Proposal
9.1.y.z3
SENB RELEASE REQUIRED
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	ignore

	SeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SeNB
	YES
	ignore

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	E-RABs Admitted List
	
	1
	
	
	YES
	ignore

	>E-RABs Admitted To Be Released List
	
	1
	
	
	–
	–

	>>E-RABs Admitted To Be Released Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>>Split Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>PDCP Delivery Status
	M
	
	9.2.xx
	
	–
	–


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


Next Text Proposal
9.2.xx
PDCP Delivery Status
The PDCP Delivery Status IE is used by MeNB to inform DL SDU number and Received Status Of DL PDCP SDUs to the UE when the SeNB branch of a split bearer is about to be released in DC.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	DL SDU number
	M
	
	BIT STRING (15)
	Highest PDCP-SN of the DL SDUs received correctly from SeNB. If the SN length is shorter than 15 bits, the first bits shall be set to zero

	Receive Status Of DL PDCP SDUs 
	M
	
	BIT STRING (1..16384)
	The first bit indicates the status of the SDU before the highest-numbered DL SDU received correctly from SeNB.
The Nth bit indicates the status of the DL PDCP SDU in position (Highest Received SDU Number - N) modulo (1 + the maximum value of the PDCP-SN).
0: PDCP SDU has not been received from SeNB.
1: PDCP SDU has been received correctly from SeNB.


End of Text Proposal
4
Conclusions
Proposal 1:
Data forwarding from SeNB to MeNB for split bearers should not be supported.
Proposal 2:
When the SeNB branch of a split bearer is about to be released, an indication of PDCP PDUs successfully delivered via SeNB is signalled over X2-AP message.
Proposal 3:
It is proposed to agree on the corresponding Reply LS to RAN2 [3]. 

Proposal 4:
It is proposed to agree on the TP to TS36.423 in section 3. 

References

[1] R3-141095, Open issue resolution of Flow Control and Delivery Feedback; NSN, Nokia Corporation
[2] R3-140963, LS on reporting of successfully delivered PDCP PDUs; RAN2
[3] R3-141097, [DRAFT] Reply LS on reporting of successfully delivered PDCP PDUs; NSN, Nokia Corporation (to be RAN3)
Nokia Internal Use Only
Nokia Internal Use Only

