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1. Introduction
In the last meeting, RAN3 discussed the early data forwarding in CPAC and has the following agreements and FFS:
	For PDCP SDU Forwarding and discarding:
Reusing the IEs within the First DL COUNT branch in the EARLY STATUS TRANSFER message.
Reusing the existing IEs in the DL Discarding branch in the EARLY STATUS TRANSFER message.
Rxtending the EARLY STATUS TRANSFER message to the following cases: from the source SN to the MN, and from the MN to the candidate SNs. 
For PDCP PDU Forwarding
· FFS: the node hosting PDCP entity does not need to send the first DL count to the corresponding node.
· FFS: that the node receiving the forwarded DL PDCP SDUs can forward the DL PDCP PDUs to other nodes in early data forwarding. 
For PDCP PDU Forwarding, it is FFS how to inform the discarding of DL PDCP PDU SNs:
Option 1: user plane solution, i.e. reuse the DL USER DATA frame
Option 2: control plane solution, i.e. the early status transfer message


In this contribution, we firstly discuss the leftover issues for PDCP PDU forwarding, and then provide the corresponding TPs to XnAP, X2AP, F1AP BL CRs for control plane solution, and TP to TS38.425 BL CR for user plane solution.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]For the data forwarding of PDCP PDUs, we think that the node hosting PDCP entity does not need send the first DL count to the corresponding node same to the legacy behaviours. The node hosting PDCP entity can directly send the DL PDCP PDUs to the corresponding node.
Proposal 1 For the early data forwarding of PDCP PDUs, the node hosting PDCP entity does not need to send the first DL count to the corresponding node.
In MR-DC, there are several bearer types and the bearer types will be changed during CPAC procedures. The node receiving the forwarded PDCP SDUs may still need to forward the PDCP PDUs to the other node.  For example, if one bearer is a SN terminated split bearer before and after CPC, upon receiving the forwarded PDCP SDUs, the candidate SN should forward the PDCP PDUs to the MN. This kind of data forwarding is supported in late data forwarding by default, and it is better to enable it in early data forwarding to reduce the transmission delay of the data split to the MN.
Proposal 2 The node receiving the forwarded DL PDCP SDUs can forward the DL PDCP PDUs to other nodes in early data forwarding. 
As discussed in RAN3#113-e meeting, there are two options for PDCP PDU Forwarding:
· Option 1: user plane solution, i.e. reuse the DL USER DATA frame
· Option 2: control plane solution, i.e. the early status transfer message
In option 1, the current DL USER DATA frame can indicate the all NR PDCP PDUs up to and including a defined DL discard NR PDCP PDU SN to discard one or a number of blocks of downlink NR PDCP PDUs. Therefore it is only needed to add some descriptions in TS 37.340.
In option 2, the early data forwarding of several DRBs will be performed in CPAC. For some DRBs, the PDCP PDUs are forwarded. For some other DRBs, the PDCP SDUs are forwarded. Therefore option 2 can use the unified message to inform the discarding of all these forwarded DL data. But in MR-DC, the early status transfer message will first be sent to the CU-CP of the corresponding node, then the CU-CP of the corresponding node need forward the message to the DU. Currently there is no early status transfer message in F1. In this solution it is needed to introduce the Early Status Transfer procedure over F1 interface. 
Since control plane solution was agree for PDCP SDU in RAN3#113-e meeting, we slightly prefer to use control plane solution (i.e. solution 2) to align with DL PDCP SDU handling. 
Proposal 3 :  Select Option 2: control plane solution, i.e. the early status transfer message to align with DL PDCP SDU handling.
3. Conclusions and Proposals
In this contribution, we discussed how to support early data forwarding, get the following proposals:
Proposal 1 For the early data forwarding of PDCP PDUs, the node hosting PDCP entity does not need to send the first DL count to the corresponding node.
Proposal 2 The node receiving the forwarded DL PDCP SDUs can forward the DL PDCP PDUs to other nodes in early data forwarding. 
Proposal 3 :  Select Option 2: control plane solution, i.e. the early status transfer message to align with DL PDCP SDU handling. 
To support Option 2, i.e. the control Plane solution, the TPs to TS 38.423 36.423 38.473 BL CRs are provided in section 4, 5 and 6.
Considering of the simplicity of user plane solution, the TP to TS38.425 BL CR is provided in section 7.
4. TP to CPAC BL CR of TS 38.423
------------Start of the First Change---------------
[bookmark: _Toc20954135][bookmark: _Toc45901351][bookmark: _Toc74151165][bookmark: _Toc51850430][bookmark: _Toc64446976][bookmark: _Toc66286470][bookmark: _Toc56693433][bookmark: _Toc45107731][bookmark: _Toc44497343]8.2.10	Early Status Transfer
[bookmark: _Toc64446977][bookmark: _Toc66286471][bookmark: _Toc45107732][bookmark: _Toc45901352][bookmark: _Toc20954136][bookmark: _Toc74151166][bookmark: _Toc44497344][bookmark: _Toc56693434][bookmark: _Toc51850431]8.2.10.1	General
The purpose of the Early Status Transfer procedure is to transfer the COUNT of the first downlink SDU that the source NG-RAN node forwards to the target NG-RAN node or the COUNT for discarding of already forwarded downlink SDUs for respective DRB during DAPS Handover or Conditional Handover.
For MR-DC with 5GC, the Early Status Transfer procedure is also used from the source S-NG-RAN node to the source M-NG-RAN node during a Conditional Handover as specified in TS 37.340 [8].
For Conditional PSCell Addition in MR-DC with NG SCG, the Early Status Transfer procedure is also used, from the M-NG-RAN node to the S-NG-RAN node as specified in TS 37.340 [8], to transfer the COUNT of the first downlink SDUs, or the COUNT for discarding of already forwarded downlink SDUs or PDUs.
For Conditional PSCell Change in MR-DC with NG SCG, the Early Status Transfer procedure is also used from the source S-NG-RAN node to the M-NG-RAN node, and from the M-NG-RAN node to the target S-NG-RAN node as specified in TS 37.340 [8], to transfer the COUNT of the first downlink SDUs, or the COUNT for discarding of already forwarded downlink SDUs or PDUs.
The procedure uses UE-associated signalling.
------------Start of the Next Change---------------
[bookmark: _Toc45107883][bookmark: _Toc51850582][bookmark: _Toc45901503][bookmark: _Toc74151317][bookmark: _Toc56693585][bookmark: _Toc64447128][bookmark: _Toc66286622][bookmark: _Toc44497495]9.1.1.14	EARLY STATUS TRANSFER
This message is sent by the source NG-RAN node to the target NG-RAN node to transfer the COUNT value related to the forwarded downlink SDUs during DAPS Handover or Conditional Handover.
For MR-DC with 5GC, the message is also used, during a Conditional Handover, to transfer from the source S-NG-RAN node to the source M-NG-RAN node, the COUNT value related to the forwarded downlink SDUs.
For MR-DC with NG SCG, this message is also used, during a Conditional PSCell Addition and Conditional PSCell Change, to transfer from the source S-NG-RAN node to the M-NG-RAN node, and from the M-NG-RAN node to the target S-NG-RAN node, the COUNT value related to the forwarded downlink SDUs and PDUs.
Direction:	source NG-RAN node  target NG-RAN node (DAPS Handover or Conditional Handover).
Direction: 	source S-NG-RAN node  source M-NG-RAN node (Conditional Handover)
Direction: 	M-NG-RAN node  S-NG-RAN node (Conditional PSCell Addition)
Direction: 	source S-NG-RAN node  M-NG-RAN node, M-NG-RAN node  target S-NG-RAN node (Conditional PSCell Change)
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated for handover at the source NG-RAN node.
	YES
	reject

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated for handover at the target NG-RAN node.
	YES
	reject

	CHOICE Procedure Stage
	M
	
	
	
	YES
	reject

	>First DL COUNT
	
	
	
	
	
	

	>>DRBs Subject To Early Status Transfer List
	M
	1
	
	
	–
	

	>>>DRBs Subject To Early Status Transfer Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>>>CHOICE First DL COUNT
	M
	
	
	
	–
	

	>>>>>12 bits
	
	
	
	
	
	

	>>>>>> FIRST DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12 9.2.3.36
	PDCP-SN and Hyper frame number of the first DL SDU that the source NG-RAN node forwards to the target NG-RAN node in case of 12 bit long PDCP-SN
	–
	

	>>>>>18 bits
	
	
	
	
	
	

	>>>>>> FIRST DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18 9.2.3.37
	PDCP-SN and Hyper frame number of the first DL SDU that the source NG-RAN node forwards to the target NG-RAN node in case of 18 bit long PDCP-SN
	–
	

	>DL Discarding
	
	
	
	
	
	

	>>DRBs Subject To DL Discarding List
	M
	1
	
	
	–
	

	>>>DRBs Subject To DL Discarding Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>>>CHOICE DL Discarding
	M
	
	
	
	–
	

	>>>>>12 bits
	
	
	
	
	
	

	>>>>>> DISCARD DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12 9.2.3.36
	PDCP-SN and Hyper frame number for which the target NG-RAN node should discard forwarded DL SDUs or DL PDUs associated with lower values in case of 12 bit long PDCP-SN
	–
	

	>>>>>18 bits
	
	
	
	
	
	

	>>>>>> DISCARD DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18 9.2.3.37
	PDCP-SN and Hyper frame number for which the target NG-RAN node should discard forwarded DL SDUs or DL PDUs associated with lower values in case of 18 bit long PDCP-SN
	–
	


------------End of the Changes---------------
5. TP to CPAC BL CR of TS 36.423
------------Start of the First Change---------------
8.2.7	Early Status Transfer 
8.2.7.1	General
The purpose of the Early Status Transfer procedure is to transfer the COUNT of the first downlink SDU that the source eNB forwards to the target eNB or the COUNT for discarding already forwarded downlink SDUs for respective E-RAB during DAPS Handover or Conditional Handover.
For Dual Connectivity or EN-DC, the Early Status Transfer procedure is also used, during a Conditional Handover, from the SeNB to the MeNB as specified in TS 36.300 [15], or from the en-gNB to the eNB as specified in TS 37.340 [32].
For Conditional PSCell Addition in EN-DC, the Early Status Transfer procedure is also used, from the eNB node to the en-gNB node as specified in TS 37.340 [32], to transfer the COUNT of the first downlink SDUs, or the COUNT for discarding of already forwarded downlink SDUs or PDUs. 
For Conditional PSCell Change in EN-DC, the Early Status Transfer procedure is also used, from the source en-gNB to the eNB, and from the eNB to the target en-gNB, as specified in TS 37.340 [32], to transfer the COUNT of the first downlink SDUs, or the COUNT for discarding of already forwarded downlink SDUs or PDUs. 
The procedure uses UE-associated signalling.
------------Start of the Next Change---------------
9.1.1.9	EARLY STATUS TRANSFER 
This message is sent by the source eNB to the target eNB to transfer the COUNT value related to the forwarded downlink SDUs during DAPS Handover or Conditional Handover.
During a Conditional Handover with EN-DC or Dual Connectivity, or Conditional PSCell Addition and Change in EN-DC, this message is also used to transfer the COUNT value related to the forwarded downlink SDUs. In case of EN-DC, the COUNT value is transferred from the en-gNB to the eNB, while in case of Dual Connectivity, the COUNT value is transferred from the SeNB to the MeNB. In case of Conditional PSCell Addition, the COUNT value is transferred from the eNB to the en-gNB. In case of Conditional PSCell Change, the COUNT value is transferred from the source en-gNB to the eNB, and from eNB to the target en-gNB.
Direction: source eNB  target eNB (DAPS Handover or Conditional Handover).
Direction: en-gNB  eNB (Conditional Handover with EN-DC), SeNB  MeNB (Conditional Handover with Dual Connectivity)
Direction: eNB  en-gNB (Conditional PSCell Addition)
Direction: source en-gNB  eNB, eNB  target en-gNB (Conditional PSCell Change)
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	Old eNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated for DAPS handover or Conditional handover at the source eNB
	YES
	reject

	New eNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated for DAPS handover or Conditional handover at the target eNB
	YES
	reject

	Old eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated for DAPS handover or Conditional handover at the source eNB
	YES
	reject

	New eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated for DAPS handover or Conditional handover at the target eNB
	YES
	reject

	CHOICE Procedure Stage
	M
	
	
	
	YES
	reject

	>First DL COUNT
	
	
	
	
	
	

	>>E-RABs Subject To Early Status Transfer List
	
	1 .. <maxnoofBearers>
	
	
	–
	

	>>>E-RABs Subject To Early Status Transfer Item
	
	
	
	
	–
	

	>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>>>FIRST DL COUNT Value
	M
	
	COUNT Value
9.2.15
	PDCP-SN and Hyper frame number of the first DL SDU that the source eNB/SeNB/en-gNB forwards to the target eNB/MeNB in case of 12 bit long PDCP-SN
	–
	

	>>>>FIRST DL COUNT Value Extended
	O
	
	COUNT Value Extended 9.2.66
	PDCP-SN and Hyper frame number of the first DL SDU that the source eNB/SeNB/en-gNB forwards to the target eNB/MeNB in case of 15 bit long PDCP-SN
	–
	

	>>>>FIRST DL COUNT Value for PDCP SN Length 18
	O
	
	COUNT Value for PDCP SN Length 18
9.2.82
	PDCP-SN and Hyper frame number of the first DL SDU that the source eNB/SeNB/en-gNB forwards to the target eNB/MeNB in case of 18 bit long PDCP-SN
	–
	

	>DL Discarding
	
	
	
	
	
	

	>>E-RABs Subject To DL Discarding List
	M
	1
	
	
	–
	

	>>>E-RABs Subject To DL Discarding Item
	
	1 .. <maxnoofBearers>
	
	
	–
	

	>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>>>DISCARD DL COUNT Value
	M
	
	COUNT Value
9.2.15
	PDCP-SN and Hyper frame number for which the target eNB/MeNB should discard forwarded DL SDUs or DL PDUs associated with lower values in case of 12 bit long PDCP-SN
	–
	

	>>>>DISCARD DL COUNT Value Extended
	O
	
	COUNT Value Extended 9.2.66
	PDCP-SN and Hyper frame number for which the target eNB/MeNB should discard forwarded DL SDUs or DL PDUs associated with lower values in case of 15 bit long PDCP-SN
	–
	

	>>>>DISCARD DL COUNT Value for PDCP SN Length 18
	O
	
	COUNT Value for PDCP SN Length 18
9.2.82
	PDCP-SN and Hyper frame number for which the target eNB/MeNB should discard forwarded DL SDUs or DL PDUs associated with lower values in case of 18 bit long PDCP-SN
	–
	

	SgNB UE X2AP ID
	O
	
	en-gNB UE X2AP ID
9.2.100
	Allocated for EN-DC at the en-gNB.
	YES
	ignore


	Range bound
	Explanation

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




------------End of the Changes---------------
6. TP to CPAC BL CR of TS 38.473
------------Start of the First Change---------------
9.2.2.x	EARLY STATUS TRANSFER
This message is sent by the gNB-CU to transfer the COUNT value related to the forwarded downlink PDCP PDUs during conditional PSCell change or conditional PSCell addition.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	DRBs Subject To DL Discarding List
	M
	1
	
	
	YES
	reject

	>DRBs Subject To DL Discarding Item
	
	1 .. <maxnoofDRBs>
	
	
	-
	-

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	>>>CHOICE DL Discarding
	M
	
	
	
	–
	

	>>>>12 bits
	
	
	
	
	
	

	>>>>>DISCARD DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12  (FFS)
	PDCP-SN and Hyper frame number for which the gNB-DU should discard forwarded DL PDUs associated with lower values in case of 12 bit long PDCP-SN
	–
	

	>>>>18 bits
	
	
	
	
	
	

	>>>>>DISCARD DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18 (FFS)
	PDCP-SN and Hyper frame number for which the gNB-DU should discard forwarded DL PDUs associated with lower values in case of 18 bit long PDCP-SN
	–
	



------------End of the Changes---------------
7. TP to CPAC BL CR of TS 38.425
------------Start of the First Change---------------
[bookmark: _Toc13919448][bookmark: _Toc36556034][bookmark: _Toc45832976][bookmark: _Toc64447455]4.1	General aspects
The NR user plane protocol is located in the User Plane of the Radio Network layer over either the Xn or the X2 or the F1 interface.
The NR user plane protocol is used to convey control information related to the user data flow management of data radio bearers.
Each NR user plane protocol instance is associated to one data radio bearer only. There is one NR user plane instance per GTP tunnel. When a GTP tunnel is set up, a new NR user plane instance is set up.
If configured, NR user plane protocol instances exist at the Master node and the Secondary node in the context of DC or at nodes hosting F1-U protocol terminations. The NR user plane protocol supports direct communication between NR user plane protocol entities, regardless of whether they terminate the same or different user plane interfaces.
NOTE:	User data radio bearers may be setup for (early) data forwarding purposes during Xn HO or during DC related mobility without requiring the execution of any additional data radio bearer related user plane protocol functions related to an NR user plane protocol instance.
On each data radio bearer, the NR user plane protocol operates with RLC AM or RLC UM.
In this version of the present document, NR user plane protocol data is conveyed by GTP-U protocol means, more specifically, by means of the "NR RAN Container" GTP-U extension header as defined in TS 29.281 [2].
------------End of the Changes---------------
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