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1 Introduction
In In order to avoid PDCP HFN desynchronization, RAN2 agreed that a reference SN together with the initial value of HFN can be configured by the gNB by RRC. The gNB-CU-UP needs to provide the initial value of HFN and reference SN to the gNB-CU-CP so that the gNB-CU-CP can configure it to the UE by RRC signalling. 
This contribution discusses how to configure the initial value of HFN and reference SN on E1AP interfaces.
2 Discussion
The PDCP status report may be configured and triggered during RRC based MRB bearer type change. In the PDCP status report, FMC (First Missing Count) in included for indicating the COUNT value of the first missing PDCP SDU within the reordering window. In this case, the initial value of HFN should be indicated by the gNB. Otherwise, the gNB cannot know the accurate COUNT value in the PDCP SR.
If the initial value of HFN is indicated by RRC from gNB, there may be HFN desynchronization issue. Due to propagation delay, UE processing delay and misalignment transmission between gNB-CP and gNB-UP (e.g. since the RRC configuration is provided by gNB-CP while the SN in the PDCP header is added by gNB-UP, there is extra timing misalignment between CP/RRC configuration and UP/data transmission in case of gNB-CP and gNB-UP split architecture), the UE may receive the initial HFN after the SN wrapping around while the gNB sent it before the SN wrapping around. Then the UE uses indicated HFN in the RRC signalling as the initial HFN, however, the real HFN should be HFN+1, in which case HFN desynchronization between UE and gNB happens.
In order to avoid PDCP HFN desynchronization, RAN2 agreed that a reference SN together with the initial value of HFN can be configured by the gNB by RRC. As specified in the TS 38.331 a multicastHFN-AndRefSN IE is introduced in the PDCP-Config IE:
	PDCP-Config
The IE PDCP-Config is used to set the configurable PDCP parameters for signalling, MBS multicast and data radio bearers.
    [[
    multicastHFN-AndRefSN-r17                         BIT STRING (SIZE (32))         OPTIONAL   -- Cond SetupOnlyMRB
]] 

multicastHFN-AndRefSN
Indicates the initial value of HFN and reference PDCP SN associated to this HFN for multicast MRB PDCP window initialization as specified in TS 38.323 [5]. The value is composed of a HFN(MSBs) and the PDCP SN(LSBs). The size of the HFN part in bits is equal to 32 minus the length of the PDCP SN configured in pdcp-SN-SizeDL.




And it is also captured in the TS 38.323：
	[bookmark: _Toc12616379][bookmark: _Toc37127006][bookmark: _Toc46492122][bookmark: _Toc46492230][bookmark: _Toc83742873]6.3.5	COUNT
Length: 32 bits
The COUNT value is composed of a HFN and the PDCP SN. The size of the HFN part in bits is equal to 32 minus the length of the PDCP SN. For MRB, the UE selects an initial value of HFN by implementation if the initial value of HFN is not provided by the upper layer, or sets the initial value of HFN according to the initial value of HFN as provided by the upper layer by taking into account the reference PDCP SN if the reference PDCP SN associated to the initial value of HFN is also provided by the upper layer.



[bookmark: OLE_LINK4]In case of CU-CP and CU-UP split architecture, the gNB-CU-CP has no idea about the latest PDCP count value of an MRB and so that it is not able to configure the initial value of HFN and the reference SN to the UE. the gNB-CU-UP needs to provide the initial value of HFN and reference SN to the gNB-CU-CP.
Observation 1: the gNB-CU-UP needs to provide the initial value of HFN and reference SN of an MRB to the gNB-CU-CP for RRC configuration. 
There are two cases:
-	MC bearer context setup;
-	the UE late joining the MC session after MC bearer setup, e.g. a UE handover to a new gNB that the MC bearer have been established in the gNB. 
During MC Bearer Context Setup procedure, if the shared NG-U tunnel has been established, the gNB-CU-UP can derives the initial HFN and reference SN according to the MBS QFI SN in the GTP-U extension header and sends the initial HFN and reference SN in the MC BEARER CONTEXT SETUP RESPONSE message. If the shared NG-U tunnel has not been established, the gNB-CU-UP can send the initial HFN and reference SN in the MC BEARER CONTEXT MODIFICATION RESPONSE message after the NGAP Distribution Setup procedure.
------------------------------------------------------------------------------------------------------------------------------
9.3.3.33	MC Bearer Context To Setup Response
This IE contains MBS session resource related information used to confirm MC Bearer Context Context Setup.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MC Bearer Context NG-U TNL Info at NG-RAN
	C-ifunicast
	
	9.3.1.121
	

	MC MRB Setup Response List
	
	1..<maxnoofMRBs>
	
	

	>MRB ID 
	M
	
	9.3.1.16a
	

	>MBS QoS Flow Setup List
	M
	
	QoS Flow List
9.3.1.12
	

	>MBS QoS Flow Failed List 
	O
	
	Flow Failed List 
9.3.1.45
	

	>MBS Initial HFN and Reference PDCP SN
	O
	
	BIT STRING (32)
	

	MC MRB Failed List
	
	0..<maxnoofMRBs>
	
	

	>MRB ID 
	M
	
	9.3.1.16a
	

	>Cause 
	M
	
	9.3.1.2
	

	Available MC MRB Configuration
	O
	
	MC MRB Setup Configuration
9.3.1.120
	In case the shared MBS NG-U termination had a different MRB Configuration applied.


------------------------------------------------------------------------------------------------------------------------------
For the UEs that late join the MC session, the gNB-CU-CP can trigger a MC Bearer Context Modification procedure to require the initial HFN and reference SN of the MRB(s). The gNB-CU-UP can send the initial HFN and reference SN in the MC BEARER CONTEXT MODIFICATION RESPONSE message.
------------------------------------------------------------------------------------------------------------------------------

9.3.3.34	MC Bearer Context To Modify
This IE contains MBS session resource related information used to request a modification of a multicast MC Bearer Context.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MC Bearer Context NG-U TNL Info at 5GC
	O
	
	9.3.1.122
	

	MC Bearer Context NG-U TNL Info at NG-RAN Request
	O
	
	9.3.1.123
	To request NG-U TNL information from the gNB-CU-UP, if not yet available at gNB-CU-CP

	MBS Multicast F1-U Context Descriptor
	C-ifSetupOrRemove
	
	9.3.1.125
	

	MC MRB To Setup or Modify List
	
	0..<maxnoofMRBs>
	
	

	>MRB ID
	M
	
	9.3.1.16a
	

	>MC Bearer Context F1-U TNL Info at DU
	O
	
	9.3.1.124
	

	>SDAP Configuration
	O
	
	9.3.1.39
	

	>MBS PDCP Configuration
	O
	
	PDCP Configuration
9.3.1.38
	Editor’s Note: along running RRC CR

	>MBS QoS Flows Information To Be Setup
	O
	
	QoS Flow QoS Parameters List
9.3.1.25
	

	>MRB QoS
	O
	
	QoS Flow Level QoS Parameters
9.3.1.26
	Indicates the MRB QoS when more than one QoS Flow is mapped to the MRB.

	> MBS Initial HFN and Reference PDCP SN Request
	O
	
	ENUMERATED (true, ...)
	Indicates the MBS initial HFN and reference PDCP SN is requested.

	MC MRB To Remove List
	
	0..<maxnoofMRBs>
	
	

	>MRB ID 
	M
	
	9.3.1.16a
	



9.3.3.35	MC Bearer Context To Modify Response
This IE contains MBS session resource related information used to confirm a MC Bearer Context Modification.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MC Bearer Context NG-U TNL Info at NG-RAN Modify Response
	O
	
	9.3.1.127
	

	MBS Multicast F1-U Context Descriptor
	C-ifSetupOrFailed
	
	9.3.1.125
	

	MC MRB Setup or Modify Response List
	
	0..<maxnoofMRBs>
	
	

	>MRB ID 
	M
	
	9.3.1.16a
	

	>MBS QoS Flow Setup List
	O
	
	QoS Flow List
9.3.1.12
	

	>MBS QoS Flow Failed List 
	O
	
	Flow Failed List 
9.3.1.45
	

	>MC Bearer Context F1-U TNL Info at CU
	O
	
	UP Transport Layer Information
9.3.2.1
	

	>MBS Initial HFN and Reference PDCP SN
	O
	
	BIT STRING (32)
	Indicates the MBS initial HFN and reference PDCP SN 

	MC MRB Failed List
	
	0..<maxnoofMRBs>
	
	

	>MRB ID 
	M
	
	9.3.1.16a
	

	>Cause 
	M
	
	9.3.1.2
	

	Available MC MRB Configuration
	O
	
	MC MRB Setup Configuration
9.3.1.120
	In case the shared MBS NG-U termination had a different MRB Configuration applied.


------------------------------------------------------------------------------------------------------------------------------
The gNB-CU-UP provides the initial HFN and reference SN of an MRB in the MC BEARER CONTEXT SETUP RESPONSE message.
The gNB-CU-CP can trigger a MC Bearer Context Modification procedure to request the initial HFN and reference SN of an MRB. The gNB-CU-UP sends the initial HFN and reference SN in the MC BEARER CONTEXT MODIFICATION RESPONSE message
3	Conclusion
The contribution discusses how to configure the initial value of HFN and reference SN on E1AP interfaces. And we propose:
Observation 1: the gNB-CU-UP needs to provide the initial value of HFN and reference SN of an MRB to the gNB-CU-CP for RRC configuration. 
1. The gNB-CU-UP provides the initial HFN and reference SN of an MRB in the MC BEARER CONTEXT SETUP RESPONSE message.
The gNB-CU-CP can trigger a MC Bearer Context Modification procedure to request the initial HFN and reference SN of an MRB. The gNB-CU-UP sends the initial HFN and reference SN in the MC BEARER CONTEXT MODIFICATION RESPONSE message
The corresponding CR is provided in [1].
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