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1	Introduction
We had discussions in the past on issues related to proper initialisation of MRB PDCP entities with regards to the PDCP RX-DELIV state variable.
This document provides further discussions and in the Annexes you can see an potential implementation on stage 2 and stage 3 level how to implement the approach in RAN3 specifications
2	Discussion
2.1	General
For NR MBS Rel-17 has introduced a scheme that allows synchronisation the setting of multicast MRB PDCP state variables in neighbouring cells/gNBs in order to allow minimisation of data loss and duplication avoidance. 
One can describe this scheme by a single UP entity placed in a central place in 5GS that performs the allocation of sequence numbers to multicast user data from which PDCP state variables are derived. There are two schemes introduces in Rel-17:
The UP entity allocating sequence number from which PDCP state variable are derived is placed either
(a)	In the MB-UPF:
-	The MB-UPF assignes to each multicast user data packet a per (MBS) QFI generated sequence number, the NG-U DL MBS QFI SN (see TS 38.415) and distributes this information to all gNBs to which a shared NG-U transport is established.
-	The gNBs map the MBS QoS flows to MRBs and associates each PDCP PDU with a COUNT value resulting from the accumulated NG-U DL MBS QFI SNs of the QoS flows mapped to the MRB.
(b)	In a UP entity shared by all gNBs (“shared NG-U termination”) in the region within which minimisation of data loss and duplication avoidance shall be applied
-	The gNBs sharing the NG-U termination are provided with the same PDCP COUNT value assigned by the that shared NG-U termination.
(a/b)	Or a combination of both.
We discussed scenarios where vertical and horizontal synchronisation of PDCP state variables is not possible. 
-	“vertical“ de-synchronisation:
-	For (a), derivation of PDCP state variables from information provided by the MB-UPF,
the UE cannot be configured with a multicast MRB if not at least one user data packet per MBS QoS flow mapped to that MRB has been already received by the gNB, as the initialRX-DELIV information is mandatory to be provided to the UE at MRB RRC configuration.
The gNB may decide to nevertheless locally set the PDCP state variables and configure the UEs with e.g. PDCP entities for the MRBs set to the initial values.
In this case, the sequence numbers locally set by the gNB would be de-synchronised with the ones generated by the MB-UPF.
-	“horizontal” de-synchronisation:
-	if neighbouring gNBs (allowing NG/Xn mobility in between the served cells) have initialised their PDCP entities and configured with different PDCP state variables, e.g. due to availability of initialRX-DELIV related information in one gNB, unavailability in another gNB, mobility between these two gNBs cannot support minimisation of data loss and duplication avoidance. It is important to deal with this situation properly.
2.2	Proposed Strategies
2.2.1	General
One of the fundamental aspects we would like to see being followed is to avoid the 5GC to deal with RAN internal aspects, especially when it comes to very peculiar details of RRC signalling and setting of PDCP state variables. We therefore propose to keep solutions for dealing with PDCP de-synchronisation aspects completely NG-RAN internal.
Proposal 1:	We propose to keep solutions for dealing with desynchronisation of MRB PDCP state variables completely within NG-RAN.
We had discussions last time in which release to deal with which MRB PDCP issue, i.e. unavailability of information for setting intialRX-DELIV in Rel-17, handling of PDCP COUNT wrap around in Rel-18. We nevertheless discuss in this paper both aspects, as it appears to us that both can be solved with the same set of protocol funcions.
Proposal 2:	If possible, solve both issues, unavailability of information for setting intialRX-DELIV and handling of PDCP COUNT wrap around with the same (or an overlapping) set of protocol functions.
As highlighted during the RAN3#119bis-e discussions, de- and re-synchronising of MRB PDCP state variables among gNBs deriving MRB PDCP state variables directly form SN info provided by the MB-UPF can be achieved by temporarily establishing two sets of MRB PDCP entities at the involved gNBs. 
2.2.2	Strategy for the case where information to set initialRX-DELIV properly is missing:
In the following graph a strategy is depicted a strategy for that case:


Figure 2.2-1: Strategy in case of missing info to set initialRX-DELIV 
The left hand side shows the gNB deciding to rather configure UEs with a locally decided intiialRX-DELIV (typically PDCP state variables set to (the specified) initial values), which could be seen as a kind of “bet”, because if the session just started with all MBS QFI SNs set to “0”, the next steps would not be necessary.
In the middle of the figure, an additional set of (new) PDCP entities is established, this time derving the PDCP COUNT from MBS QFI SNs. After its establishment UEs configured with the old MRB would be re-configured with the new MRBs, one by one.
Finally, the (old) PDCP entities are released.
Note, that for the transition time, i.e. when two sets of PDCP entities are established, some UEs may be configured with the old set, some UEs with the new set. In case of mobility, specific care has to be taken into account in order to support minimisation of data loss, if the PDCP state variables are sync’d, but to prohibit e.g. re-transmissions if this is not the case.
[bookmark: _Hlk48630882]2.2.3	Strategy for avoiding COUNT wrap around:
The strategy to avoid COUNT wrap around is is as follows: 
-	if the PDCP COUNT is derived from the “DL MBS QFI Sequence Number” as received from the MB-UPF, one strategy would be to 
-	establish a second (new) set of MRBs once the PDCP COUNT has exhausted the half of its value range, i.e. the Most Significant Bit (MSB) has changed from 0 to 1 (or vice versa), 
-	the initialize the PDCP entities of the second(new) set of MRBswith PDCP COUNT values derived from the “DL MBS QFI Sequence Number” with the appropriate modulo operation so that the MSB of the derived PDCP COUNT equals 0. 
-	in case of shared NG-U termination (i.e. the PDCP COUNT is determined by a UP entity in NG-RAN shared among several gNBs)
-	 the time when the UEs are configured with new MRBs (initialized with a low PDCP COUNT) can be freely chosen by the responsible UP entity (it has to be only “well ahead” of the PDCP COUNT wrap around). 
-	Also, the UP entity can choose the PDCP COUNT values with which the PDCP entities of the second(new) set of MRBs are initialized (most likely re-set to 0).
-	After all UEs have been re-configured, one by one, with the second (new) MRBs the old set of MRBs is released.
2.2.4	Discussing commonalities for initialRX-DELIV and COUNT wrap around issues:
The similarities are:
-	both strategies need protocol functions to control setup of a second set of MRB/PDCP entities
-	UEs are moved from the old set to the new set
The difference:
-	lies mainly in the way how the new MRB/PDCP entities are intialised with regards to the PDCP state variable:
-	for initalRX-DELIV (MB-UPF derived COUNT): 
the state variables of the new PDCP entites need to be synchronised with the MBS QFI SNs received from the MB-UPF
-	for handling of COUNT wrap around with MB-UPF derived COUNT:
the state variables of the new PDCP entites need to be initialised with the accumulated MBS QFI SNs so that the MSB of the COUNTs are set/reset to 0 (but the remaining bits are kept sync’d).
-	for handling of COUNT wrap around with shared NG-U termination::
the state variables of the new PDCP entites can to be initialised to an absolute value (most likely the initial ones) 
2.3	Resulting impacts to RAN3 specifications
Without going into details, which can be seen in the message flows in Annex A (38.401 for handling of missing initialRX-DELIV) and Annex F (for COUNT wrap around handling)  the following main aspects need to be translated into protocol functions on NG, Xn, F1 and E1:
1.	Retrieving progress information needs to allow to distinguish between SN information stemming from MB-UPF generated information and the COUNT value actually used in the PDCP entity. (E1)
2.	Allowing the gNB-CU(-CP) to request the setup of new MRB resources, even if MRBs for the same MBS QoS flows have been established already. (E1, F1)
3.	Allowing the gNB at MRB setup to set the PDCP state variables (COUNT) to either an absolute value or to a value relative to the MB-UPF derived sequence numbers.
4.	Exchange of COUNT values (instead of PDCP SNs) at Xn/NG based mobility to allow the new/target gNB determining whether the PDCP state variable are synchronised (NG, Xn)
5.	Allowing the gNB-CU to request from the gNB-DU to establish lower layer resources for the new MRBs, which might not be always possible (its necessity should be determinable by the gNB-CU).
3	Conclusion and Proposal
This paper took the liberty to, once again, discuss both issues, missing information to set initialRX-DELIV and COUNT wrap around.

It is proposed to follow the following guiding principles:

Proposal 1:	We propose to keep solutions for dealing with desynchronisation of MRB PDCP state variables completely within NG-RAN.
Proposal 2:	If possible, solve both issues, unavailability of information for setting intialRX-DELIV and handling of PDCP COUNT wrap around with the same (or an overlapping) set of protocol functions.
Proposal 3:	Agree on the following protocol additions identified during the discussion and depicted in the draft CRs in the Annexes:
3.1.	E1 changes to retrieve progress information allowing to distinguish between SN information stemming from MB-UPF generated information and the COUNT value actually used in the PDCP entity.
3.2.	E1 and F1 changes allowing the gNB-CU(-CP) to explicitly indicate the request the setup of new MRB resources, even if MRBs for the same MBS QoS flows have been established already.
3.3.	E1 changes allowing the gNB-CU-CP at MRB setup to set the PDCP state variables (COUNT) to either an absolute value or to a value relative to the MB-UPF derived sequence numbers.
3.4.	Enhance NG and Xn to enable exchange of COUNT values (instead of (only) PDCP SNs) at Xn/NG based mobility to allow the new/target gNB determining whether the PDCP state variable are synchronised
3.5.	F1 changes to allow the gNB-CU to request from the gNB-DU to establish lower layer resources for the new MRBs, which might not be always possible (its necessity should be determinable by the gNB-CU).
Final Proposal:	It is proposed to discuss the strategies and basic protocol impacts in section 2 and take the draft CRs in the Annexes as a starting point for discussions.
Page 1


Page 1


Annex A:	Draft CR for TS 38.401 – initialRX-DELIV issue
3GPP TSG-RAN WG3 Meeting #120	R3-23xxxx
[bookmark: _Hlk57190503]Incheon, Korea, 22nd – 26th May 2023
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.401
	CR
	<CR#>
	rev
	<Rev#>
	Current version:
	17.4.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Correction to handle unavailability of information to set initialRX-DELIV for MRBs

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	R3

	
	

	Work item code:
	NR_MBS-Core
	
	Date:
	2023-05-11

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
S  (adding to the sourcing companies’ CR statistics)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	If the MRB PDCP COUNT value is derived from sequence number information provided via the NG-U on a per MBS QoS flow basis, there are scenarios where UEs cannot be RRC configured with a proper initialRX-DELIV for MRBs and hence RRC configuration of UEs would have to be delayed which could cause in loss of data or congestion due to potentially many UEs have to be RRC configured in a short time.

	
	

	Summary of change:
	This CR introduces support for configuring UEs with a locally set initialRX-DELIV value for MRBs (e.g. set to 0) and once MRB PDCP COUNT value can be derived from sequence number information provided via the NG-U to establish new MRB resources and RRC re-configure UEs, one by one, with these new MRBs.
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Figure 8.15.1.x-1 illustrates an examplified interaction of NGAP, E1AP, F1AP and RRC protocol functions, following details from section 8.15.1.2, showing an example flow 
-	where sequence number information via NG-U is not available at the time of a UE’s joining a multicast MBS session as a first UE in a gNB 
-	and the gNB-CU-CP decides to configure the UE with initialRX-DELIV values locally decided by the gNB-CU-UP and to reconfigure the UE with “new” MRBs lateron when sequence numbers become available via NG-U lateron.

 
Figure 8.15.1.x-1: Multicast MBS Session Context Establishment with PDCP COUNTs not synchronised with SN information from NG-U
0. to 17 follows description as of section 8.15.1.2 for Figure 8.15.1.2-1 with the following details to be highlighted:
5b.	The gNB-CU-UP reports that no PDCP COUNT values derived from NG-U DL MBS QFI SN are available. As new resources have been requested in step 5a, MSB PDCP COUNT values for each MRB as reported by the gNB-CU-UP are set to a predefined value (e.g. to 0).
5c.	The gNB-CU-CP decides to not wait until PDCP COUNT values derived from NG-U DL MBS QFI SN are available but to continue configure the UE with the UP entities established for the "first" MRBs (as denoted in Figure 8.15.1.x-1) in steps 5a and 5b.
6.-17.	Following the gNB-CU-CP’s decision in 5c, the setup of all necessary MBS session resources commences.
18. gNB-CU-CP requests the status of availability of PDCP COUNT values derived from NG-U DL MBS QFI SN as well as the current status of PDCP COUNT values of the configured UP entities. 
18c. If, by chance, these values are identical, there is no need for further actions. If this is not the case and the gNB-CU-CP decides to align with SNs provided on via NG-U, it triggers the replacement of UP entities as described in the following steps.
19.	The gNB-CU-CP requests the establishment of UP resources for "new" MRBs at the gNB-CU-UP via the existing MBS-associated E1 signalling connection already established for the MBS session, indicating the request to derive MBS PDCP COUNT values from SNs provided via NG-U. Effectively, UP resources for the "first" MRBs will be kept established at the gNB-CU-UP together with their corresponding "new" MRBs until all UEs have been re-configured with the "new" MRBs.
20.	The gNB-CU-CP requests the establishment of "new" UP resources at the gNB-DU via the existing MBS-associated F1 signalling connection already established for the MBS session context, indicating the request to establish new lower layer resources and to establish new F1-U resources.
21.	The UE Context at the gNB-DU is modified to add the "new" MRBs and release the “first” MRBs.
22.	F1-U Resources for the "new" MRBs are setup.
23.	The UE is re-configured to add the "new" MRBs and to release the "first" MRBs.
24.	F1-U Resources for the "first" MRBs are released.
25.	The MBS session context at the gNB-DU is modified to release the "first" MRBs.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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Figure 8.4.1.2-1: Handover preparation: successful operation
The source NG-RAN node initiates the handover preparation by sending the HANDOVER REQUIRED message to the serving AMF. When the source NG-RAN node sends the HANDOVER REQUIRED message, it shall start the timer TNGRELOCprep. The source NG-RAN node shall indicate the appropriate cause value for the handover in the Cause IE.
Upon reception of the HANDOVER REQUIRED message the AMF shall, for each PDU session indicated in the PDU Session ID IE, transparently transfer the Handover Required Transfer IE to the SMF associated with the concerned PDU session.
In case of intra-system handover, the information in the Source to Target Transparent Container IE shall be encoded according to the definition of the Source NG-RAN node to Target NG-RAN node Transparent Container IE.
If the DL Forwarding IE is included for a given QoS flow in the PDU Session Resource Information Item IE within the Source NG-RAN node to Target NG-RAN node Transparent Container IE of the HANDOVER REQUIRED message and it is set to "DL forwarding proposed", it indicates that the source NG-RAN node proposes forwarding of downlink data for that QoS flow.
If the UL Forwarding IE is included for a given QoS flow in the PDU Session Resource Information Item IE within the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE of the HANDOVER REQUIRED message and it is set to "UL forwarding proposed", it indicates that the source NG-RAN node proposes forwarding of uplink data for that QoS flow.
If the DRBs to QoS Flows Mapping List IE is included in the PDU Session Resource Information Item IE within the Source NG-RAN node to Target NG-RAN node Transparent Container IE of the HANDOVER REQUIRED message, it implicitly indicates that the source NG-RAN node proposes forwarding of downlink data for those DRBs. 
If the QoS Flow Mapping Indication IE for a QoS flow is included in the Associated QoS Flow List IE within the DRBs to QoS Flows Mapping List IE within the Source NG-RAN node to Target NG-RAN node Transparent Container IE of the HANDOVER REQUIRED message, it indicates that the source NG-RAN node has mapped only the uplink or downlink of the QoS flow to the DRB. 
The source NG-RAN node shall, for each MRB of each MBS session contained in the MBS Session Information Target to Source List IE, start data forwarding to the TNL address contained in the DL Forwarding UP TNL Information IE. If the MRB Progress Information IE is contained for an MRB in the Data Forwarding Response MRB List IE in the MBS Session Information Target to Source List IE, the source NG-RAN node may use this information to determine to decide whether and how to apply data forwarding for that MRB and whether to establish respective resourceswhen to stop data forwarding.
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This IE contains the MRB progress information. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE MRB Progress InformationPDCP SN Status
	M
	
	
	
	-
	

	>PDCP SN 12bits
	
	
	
	
	-
	

	>>PDCP SN Length 12
	M
	
	INTEGER (0..4095)
	
	-
	

	>PDCP SN 18bits
	
	
	
	
	-
	

	>>PDCP SN Length 18
	M
	
	INTEGER (0..262143)
	
	-
	

	>COUNT SN 12bits
	
	
	
	
	YES
	ignore

	>>COUNT Value for PDCP SN Length 12
	M
	
	9.3.1.x1
	
	-
	

	>COUNT SN 18bits
	
	
	
	
	YES
	ignore

	>>COUNT Value for PDCP SN Length 18
	M
	
	9.3.1.x2
	
	-
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9.3.1.x1	COUNT Value for PDCP SN Length 12
This information element indicates the 12-bit long PDCP sequence number and the corresponding 20 bits long Hyper Frame Number.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDCP-SN Length 12
	M
	
	INTEGER (0..4095)
	

	HFN for PDCP-SN Length 12
	M
	
	INTEGER (0..1048575)
	



[bookmark: _Toc20955346][bookmark: _Toc29991549][bookmark: _Toc36555950][bookmark: _Toc44497695][bookmark: _Toc45108082][bookmark: _Toc45901702][bookmark: _Toc51850783][bookmark: _Toc56693787][bookmark: _Toc64447331][bookmark: _Toc66286825][bookmark: _Toc74151520][bookmark: _Toc88653993][bookmark: _Toc97904349][bookmark: _Toc98868463][bookmark: _Toc105174748][bookmark: _Toc106109585][bookmark: _Toc113825406][bookmark: _Toc120033562]9.3.1.x2	COUNT Value for PDCP SN Length 18
This information element indicates the 18-bit long PDCP sequence number and the corresponding 14 bits long Hyper Frame Number.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDCP-SN Length 18
	M
	
	INTEGER (0..262143)
	

	HFN for PDCP-SN Length 18
	M
	
	INTEGER (0..16383)
	





	
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc20955356][bookmark: _Toc29503809][bookmark: _Toc29504393][bookmark: _Toc29504977][bookmark: _Toc36553430][bookmark: _Toc36555157][bookmark: _Toc45652556][bookmark: _Toc45658988][bookmark: _Toc45720808][bookmark: _Toc45798688][bookmark: _Toc45898077][bookmark: _Toc51746284][bookmark: _Toc64446549][bookmark: _Toc73982419][bookmark: _Toc88652509][bookmark: _Toc97891553][bookmark: _Toc99123758][bookmark: _Toc99662564][bookmark: _Toc105152643][bookmark: _Toc105174449][bookmark: _Toc106109447][bookmark: _Toc107409905][bookmark: _Toc112757094][bookmark: _Toc120537589]9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NGAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

[bookmark: _Hlk512952190]	id-AdditionalDLForwardingUPTNLInformation,
	id-AdditionalULForwardingUPTNLInformation,
	id-AdditionalDLQosFlowPerTNLInformation,
	id-AdditionalDLUPTNLInformationForHOList,
	id-AdditionalNGU-UP-TNLInformation,
	id-AdditionalRedundantDL-NGU-UP-TNLInformation,
	id-AdditionalRedundantDLQosFlowPerTNLInformation,
	id-AdditionalRedundantNGU-UP-TNLInformation,
	id-AdditionalRedundantUL-NGU-UP-TNLInformation,
	id-AdditionalUL-NGU-UP-TNLInformation,
	id-AlternativeQoSParaSetList,
	id-BurstArrivalTimeDownlink,
	id-Cause,
	id-CNPacketDelayBudgetDL,
	id-CNPacketDelayBudgetUL,
	id-CNTypeRestrictionsForEquivalent,
	id-CNTypeRestrictionsForServing,
	id-CommonNetworkInstance,
	id-ConfiguredTACIndication,
	id-COUNT-SN12,
	id-COUNT-SN18,
	id-CurrentQoSParaSetIndex,
	id-DAPSRequestInfo,
	id-DAPSResponseInfoList,
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
COUNT-PDCP-SN12 ::= SEQUENCE {
	pdcp-SN12						INTEGER (0..4095),
	hfn-PDCP-SN12					INTEGER (0..1048575),
	iE-Extensions					ProtocolExtensionContainer { {COUNT-PDCP-SN12-ExtIEs} }	OPTIONAL,
	...
}

COUNT-PDCP-SN12-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}


COUNT-PDCP-SN18 ::= SEQUENCE {
	pdcp-SN18						INTEGER (0..262143),
	hfn-PDCP-SN18					INTEGER (0..16383),
	iE-Extensions					ProtocolExtensionContainer { {COUNT-PDCP-SN18-ExtIEs} }	OPTIONAL,
	...
}

COUNT-PDCP-SN18-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
MRB-ProgressInformation ::= CHOICE {
	pDCP-SN-Length12				INTEGER (0..4095),
	pDCP-SN-Length18				INTEGER (0..262143),
	choice-Extensions		ProtocolIE-SingleContainer { { MRB-ProgressInformation-ExtIEs} }
}

MRB-ProgressInformation-ExtIEs NGAP-PROTOCOL-IES ::= {
	{ID id-COUNT-SN12  CRITICALITY ignore  TYPE COUNT-PDCP-SN12		PRESENCE mandatory}|
	{ID id-COUNT-SN18  CRITICALITY ignore  TYPE COUNT-PDCP-SN18		PRESENCE mandatory},
	...
}
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Last Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955358][bookmark: _Toc29503811][bookmark: _Toc29504395][bookmark: _Toc29504979][bookmark: _Toc36553432][bookmark: _Toc36555159][bookmark: _Toc45652558][bookmark: _Toc45658990][bookmark: _Toc45720810][bookmark: _Toc45798690][bookmark: _Toc45898079][bookmark: _Toc51746286][bookmark: _Toc64446551][bookmark: _Toc73982421][bookmark: _Toc88652511][bookmark: _Toc97891555][bookmark: _Toc99123760][bookmark: _Toc99662566][bookmark: _Toc105152645][bookmark: _Toc105174451][bookmark: _Toc106109449][bookmark: _Toc107409907][bookmark: _Toc112757096][bookmark: _Toc120537591]9.4.7	Constant Definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

NGAP-Constants { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
	id-ManagementBasedMDTPLMNModificationList				ProtocolIE-ID ::= 359
	id-EarlyMeasurement										ProtocolIE-ID ::= 360
	id-BeamMeasurementsReportConfiguration					ProtocolIE-ID ::= 361
	id-HFCNode-ID-new										ProtocolIE-ID ::= 362
	id-GlobalCable-ID-new									ProtocolIE-ID ::= 363
	id-TargetHomeENB-ID										ProtocolIE-ID ::= 364
	id-COUNT-SN12											ProtocolIE-ID ::= 998 -- to be allocated
	id-COUNT-SN18											ProtocolIE-ID ::= 999 -- to be allocated


END
-- ASN1STOP
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955048][bookmark: _Toc29991235][bookmark: _Toc36555635][bookmark: _Toc44497298][bookmark: _Toc45107686][bookmark: _Toc45901306][bookmark: _Toc51850385][bookmark: _Toc56693388][bookmark: _Toc64446931][bookmark: _Toc66286425][bookmark: _Toc74151120][bookmark: _Toc88653592][bookmark: _Toc97903948][bookmark: _Toc98867961][bookmark: _Toc105174245][bookmark: _Toc106109082][bookmark: _Toc113824903][bookmark: _Toc120033059]8.2.1	Handover Preparation
[bookmark: _Toc20955049][bookmark: _Toc29991236][bookmark: _Toc36555636][bookmark: _Toc44497299][bookmark: _Toc45107687][bookmark: _Toc45901307][bookmark: _Toc51850386][bookmark: _Toc56693389][bookmark: _Toc64446932][bookmark: _Toc66286426][bookmark: _Toc74151121][bookmark: _Toc88653593][bookmark: _Toc97903949][bookmark: _Toc98867962][bookmark: _Toc105174246][bookmark: _Toc106109083][bookmark: _Toc113824904][bookmark: _Toc120033060]8.2.1.1	General
This procedure is used to establish necessary resources in an NG-RAN node for an incoming handover. If the procedure concerns a conditional handover, parallel transactions are allowed. Possible parallel requests are identified by the target cell ID when the source UE AP IDs are the same.
The procedure uses UE-associated signalling.
[bookmark: _Toc20955050][bookmark: _Toc29991237][bookmark: _Toc36555637][bookmark: _Toc44497300][bookmark: _Toc45107688][bookmark: _Toc45901308][bookmark: _Toc51850387][bookmark: _Toc56693390][bookmark: _Toc64446933][bookmark: _Toc66286427][bookmark: _Toc74151122][bookmark: _Toc88653594][bookmark: _Toc97903950][bookmark: _Toc98867963][bookmark: _Toc105174247][bookmark: _Toc106109084][bookmark: _Toc113824905][bookmark: _Toc120033061]8.2.1.2	Successful Operation


Figure 8.2.1.2-1: Handover Preparation, successful operation
The source NG-RAN node initiates the procedure by sending the HANDOVER REQUEST message to the target NG-RAN node. When the source NG-RAN node sends the HANDOVER REQUEST message, it shall start the timer TXnRELOCprep.
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
If the MBS Session Information List IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, establish an NG-RAN MBS session resources context as specified in TS 23.247 [46] and TS 38.300 [9], if applicable.
If the HANDOVER REQUEST message includes the MBS Area Session ID IE, the target NG-RAN, if supported, shall use this information as an indication from which MBS Area Session ID the UE is handed over. For each MBS session for which the Active MBS Session Information IE is included in the MBS Session Information Item List IE, the target NG-RAN shall, if supported, use this information to setup respective MBS session resources. The target NG-RAN node shall, if supported, consider that the MBS sessions for which the Active MBS Session Information IE is not included are inactive.
If the HANDOVER REQUEST ACKNOWLEDGE message contains in the MBS Session Information Response List IE the MBS Data Forwarding Response Info IE that the source NG-RAN node shall use the information for forwarding MBS traffic to the target NG-RAN node.
If the MBS Session Associated Information List IE is included in the PDU Session Resources To Be Setup List IE in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, use the information contained in the Associated QoS Flows Information List IE as specified in TS 23.247 [46].
[bookmark: _Hlk134518645]For each MRB indicated in the MBS Mapping and Data Forwarding Request Info from source NG-RAN node IE, the target NG-RAN node shall use the MRB ID IE and, if included, the MRB Progress Information IE which includes either the highest PDCP SN or the highest COUNT value of the packet which has already been delivered to the UE for the MRB, to decide whether to apply data forwarding for that MRB and to establish respective resources.
The source NG-RAN shall, for each MRB in the MBS Data Forwarding Response Info from target NG-RAN node IE in the HANDOVER REQUEST ACKNOWLEDGE message, start data forwarding to the indicated DL Forwarding UP TNL Information. If the MRB Progress Information IE is included the source NG-RAN node may use the information to determine when to stop data forwarding.
[bookmark: _Toc44497313][bookmark: _Toc45107701][bookmark: _Toc45901321][bookmark: _Toc51850400][bookmark: _Toc56693403][bookmark: _Toc64446946][bookmark: _Toc66286440][bookmark: _Toc74151135][bookmark: _Toc88653607][bookmark: _Toc97903963][bookmark: _Toc98867976][bookmark: _Toc105174260][bookmark: _Toc106109097][bookmark: _Toc113824918][bookmark: _Toc120033074][bookmark: _Toc98868573][bookmark: _Toc105174858][bookmark: _Toc106109695][bookmark: _Toc113825516][bookmark: _Toc120033672]<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
8.2.4	Retrieve UE Context
[bookmark: _Toc20955064][bookmark: _Toc29991251][bookmark: _Toc36555651][bookmark: _Toc44497314][bookmark: _Toc45107702][bookmark: _Toc45901322][bookmark: _Toc51850401][bookmark: _Toc56693404][bookmark: _Toc64446947][bookmark: _Toc66286441][bookmark: _Toc74151136][bookmark: _Toc88653608][bookmark: _Toc97903964][bookmark: _Toc98867977][bookmark: _Toc105174261][bookmark: _Toc106109098][bookmark: _Toc113824919][bookmark: _Toc120033075]8.2.4.1	General
The purpose of the Retrieve UE Context procedure is to either retrieve the UE context from the old NG-RAN node and transfer it to the NG-RAN node where the UE RRC Connection has been requested to be established, or to enable the old NG-RAN node to forward an RRC message to the UE via the new NG-RAN node without context transfer, or to request for small data transmission.
The procedure uses UE-associated signalling.
[bookmark: _Toc20955065][bookmark: _Toc29991252][bookmark: _Toc36555652][bookmark: _Toc44497315][bookmark: _Toc45107703][bookmark: _Toc45901323][bookmark: _Toc51850402][bookmark: _Toc56693405][bookmark: _Toc64446948][bookmark: _Toc66286442][bookmark: _Toc74151137][bookmark: _Toc88653609][bookmark: _Toc97903965][bookmark: _Toc98867978][bookmark: _Toc105174262][bookmark: _Toc106109099][bookmark: _Toc113824920][bookmark: _Toc120033076]8.2.4.2	Successful Operation


Figure 8.2.4.2-1: Retrieve UE Context, successful operation
The new NG-RAN node initiates the procedure by sending the RETRIEVE UE CONTEXT REQUEST message to the old NG-RAN node.
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955066][bookmark: _Toc29991253][bookmark: _Toc36555653][bookmark: _Toc44497316][bookmark: _Toc45107704][bookmark: _Toc45901324][bookmark: _Toc51850403][bookmark: _Toc56693406][bookmark: _Toc64446949][bookmark: _Toc66286443][bookmark: _Toc74151138][bookmark: _Toc88653610][bookmark: _Toc97903966]If the MBS Session Information List IE is included in the UE Context Information – Retrieve UE Context Response IE contained in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall, if supported, use this information to establish an NG-RAN MBS session resources context, if applicable.
For each MRB indicated in the MBS Mapping and Data Forwarding Request Info from source NG-RAN node IE, the new NG-RAN node shall use the MRB ID IE and, if included, the MRB Progress Information IE which includes either the highest PDCP SN or the highest COUNT value of the packet which has already been delivered to the UE for the MRB, to decide whether to apply data forwarding for that MRB and to establish respective resources.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Hlk134520346]9.2.3.147	MRB Progress Information
This IE contains the MRB progress Information. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE MRB Progress InformationPDCP SN Status
	M
	
	
	
	–
	

	>PDCP SN 12bits
	
	
	
	
	–
	

	>>PDCP SN Length 12
	M
	
	INTEGER (0..4095)
	
	–
	

	>PDCP SN 18bits
	
	
	
	
	–
	

	>>PDCP SN Length 18
	M
	
	INTEGER (0..262143)
	
	–
	

	>COUNT SN 12bits
	
	
	
	
	YES
	ignore

	>>COUNT Value for PDCP SN Length 12
	M
	
	9.2.3.36
	
	–
	

	>COUNT SN 18bits
	
	
	
	
	YES
	ignore

	>>COUNT Value for PDCP SN Length 18
	M
	
	9.2.3.37
	
	–
	



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>


	

[bookmark: _Toc20955408][bookmark: _Toc29991616][bookmark: _Toc36556019][bookmark: _Toc44497804][bookmark: _Toc45108191][bookmark: _Toc45901811][bookmark: _Toc51850892][bookmark: _Toc56693896][bookmark: _Toc64447440][bookmark: _Toc66286934][bookmark: _Toc74151632][bookmark: _Toc88654106][bookmark: _Toc97904462][bookmark: _Toc98868600][bookmark: _Toc105174886][bookmark: _Toc106109723][bookmark: _Toc113825545][bookmark: _Toc120033702]9.3.5	Information Element definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

XnAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) xnap (2) version1 (1) xnap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


	id-CNTypeRestrictionsForEquivalent,
	id-CNTypeRestrictionsForServing,
	id-Additional-UL-NG-U-TNLatUPF-List,
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
	id-PositioningInformation,
	id-ServedCellSpecificInfoReq-NR,
	id-TAINSAGSupportList,
	id-earlyMeasurement,
	id-BeamMeasurementsReportConfiguration,
	id-CoverageModificationCause,
	id-UERLFReportContainerLTEExtension,
	id-ExcessPacketDelayThresholdConfiguration,
	id-COUNT-SN12,
	id-COUNT-SN18,
	maxEARFCN,
	maxnoofAllowedAreas,
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
MRB-ProgressInformation ::= CHOICE {
	pdcp-SN12			INTEGER (0..4095),
	pdcp-SN18			INTEGER (0..262143),
	choice-extension		ProtocolIE-Single-Container { { MRB-ProgressInformation-ExtIEs} }
}

MRB-ProgressInformation-ExtIEs XNAP-PROTOCOL-IES ::= {
[bookmark: _Hlk134517787]	{ID id-COUNT-SN12  CRITICALITY ignore  TYPE COUNT-PDCP-SN12		PRESENCE mandatory}|
	{ID id-COUNT-SN18  CRITICALITY ignore  TYPE COUNT-PDCP-SN18		PRESENCE mandatory},
	...
}
<<<<<<<<<<<<<<<<<<<< Last Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955410][bookmark: _Toc29991618][bookmark: _Toc36556021][bookmark: _Toc44497806][bookmark: _Toc45108193][bookmark: _Toc45901813][bookmark: _Toc51850894][bookmark: _Toc56693898][bookmark: _Toc64447442][bookmark: _Toc66286936][bookmark: _Toc74151634][bookmark: _Toc88654108][bookmark: _Toc97904464][bookmark: _Toc98868602][bookmark: _Toc105174888][bookmark: _Toc106109725][bookmark: _Toc113825547][bookmark: _Toc120033704]9.3.7	Constant definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

XnAP-Constants {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-Access (22) modules (3) xnap (2) version1 (1) xnap-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
id-BeamMeasurementsReportConfiguration																ProtocolIE-ID ::= 367
id-CoverageModificationCause																			ProtocolIE-ID ::= 368
id-AdditionalListofPDUSessionResourceChangeConfirmInfo-SNterminated									ProtocolIE-ID ::= 369
id-UERLFReportContainerLTEExtension																ProtocolIE-ID ::= 370
id-ExcessPacketDelayThresholdConfiguration															ProtocolIE-ID ::= 371
id-COUNT-SN12																						ProtocolIE-ID ::= 998 -- to be allocated
id-COUNT-SN18																						ProtocolIE-ID ::= 999 -- to be allocated



END
-- ASN1STOP

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc105657191][bookmark: _Toc106108572][bookmark: _Toc112687665][bookmark: _Toc120093008]8.6.2.2	MC Bearer Context Modification (gNB-CU-CP initiated) 
[bookmark: _Toc105657192][bookmark: _Toc106108573][bookmark: _Toc112687666][bookmark: _Toc120093009]8.6.2.2.1	General
The purpose of the gNB-CU-CP initiated MC Bearer Context Modification procedure is to allow the gNB-CU-CP to modify MBS session resources for a multicast MBS session. The procedure uses MBS-associated signalling.
[bookmark: _Toc105657193][bookmark: _Toc106108574][bookmark: _Toc112687667][bookmark: _Toc120093010]8.6.2.2.2	Successful Operation


Figure 8.6.2.2.2-1: MC Bearer Context Modification procedure, gNB-CU-CP initiated: Successful Operation.
The gNB-CU-CP initiates the procedure by sending the MC BEARER CONTEXT MODIFICATION REQUEST message to the gNB-CU-UP. If the gNB-CU-UP succeeds to perform at least partially the requested modifications it replies to the gNB-CU-CP with the MC BEARER CONTEXT MODIFICATION RESPONSE message.
If MRB resources are requested to be setup or modified by the gNB-CU-CP, the gNB-CU-UP shall report to the gNB-CU-CP, in the MC BEARER CONTEXT MODIFICATION RESPONSE message, the result of all the requested resources in the following way:
-	A list of MC MRBs which are successfully established or modified shall be included in the MC MRB Setup or Modify Response List IE;
-	A list of MC MRBs which failed to be established or modified shall be included in the MC MRB Failed List IE;
-	For each newly established or modified MC MRB, a list of MBS QoS Flows which are successfully established or modified shall be included in the MBS QoS Flow Setup List IE;
-	For each newly established or modified MC MRB, a list of MBS QoS Flows which failed to be established or modified shall be included in the MBS QoS Flow Failed List IE.
When the gNB-CU-UP reports the unsuccessful establishment of a MC MRB or MBS QoS Flow the cause value should be precise enough to enable the gNB-CU-CP to know the reason for the unsuccessful establishment.
If MRB resources are requested to be setup by the gNB-CU-CP and if the Requested Action for Available Shared NG-U Termination IE in the MC Bearer Context To Modify IE in the MC BEARER CONTEXT MODIFICATION REQUEST message is set to
-	"apply available configuration" and an appropriate Shared NG-U Termination is available, the gNB-CU-UP shall apply the radio bearer configuration of the Shared NG-U Termination, and indicate in the MC BEARER CONTEXT MODIFICATION RESPONSE message within the Available MC MRB Configuration IE in the MC Bearer Context To Modify Response IE the radio bearer configuration of the Shared NG-U Termination, if the radio bearer configuration of the Shared NG-U Termination is different than the one requested by the gNB-CU-CP.
-	"apply requested configuration" the gNB-CU-UP shall make use of an available appropriate Shared NG-U Termination if the radio bearer configuration of the Shared NG-U Termination, is the same as the one requested by the gNB-CU-CP, otherwise allocate separate resources as requested by the gNB-CU-CP and indicate in the MC BEARER CONTEXT MODIFICATION RESPONSE message within the Available MC MRB Configuration IE in the MC Bearer Context To Modify Response IE the radio bearer configuration of the Shared NG-U Termination.
-	"apply available configuration if same as requested" the gNB-CU-UP shall make use of an available appropriate Shared NG-U Termination only if the radio bearer configuration of the Shared NG-U Termination is the same as the one requested by the gNB-CU-CP and reply with MC BEARER CONTEXT MODIFICATION RESPONSE message.
If the MC Bearer Context NG-U TNL Info at 5GC IE is contained in the MC BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall update the previously received MC Bearer Context NG-U TNL Info at 5GC.
If for one MRB in the Multicast MRB To Be Setup List IE the MC BEARER CONTEXT MODIFICATION REQUEST message contains the New MRB Indication IE set to "true", the gNB-DU shall allocate resources for that MRB even if an MRB is already established with the same MBS QoS flows mapped to it. If for that MRB the New Lower Layer MRB resources requested IE set to "true" is included, the gNB-DU shall allocate lower layer resources.
If the MC Bearer Context NG-U TNL Info at NG-RAN Request IE is contained in the MC BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall include the MC Bearer Context NG-U TNL Info at NG-RAN Modify Response IE in the MC BEARER CONTEXT MODIFICATION RESPONSE message.
[bookmark: _Toc105657194][bookmark: _Toc106108575]If the MRB Progress Information Request Type IE is contained within the MC Forwarding Resource Request IE in the MC BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall, if supported, include the requested information in the MRB Progress Information IE within the MC Forwarding Resource Response IE in the MC BEARER CONTEXT MODIFICATION RESPONSE message. If the MRB Forwarding Address Request IE set to "true" is contained in the MC Forwarding Resource Request IE in the MC BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall, if supported, include the MRB Forwarding Address IE within the MC Forwarding Resource Response IE in the MC BEARER CONTEXT MODIFICATION RESPONSE message.
If the MC Forwarding Resource Indication IE is contained in the MC BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall, if supported, take the included information into account.
If the MC Forwarding Resource Release IE is contained in the MC BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall, if supported, release the indicated MC Forwarding Resource.
[bookmark: _Toc112687668]If the MBS Session Associated Information Non-Support-to-Support IE is contained in the MC BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall, if supported, perform duplication elimination between the packets delivered through the individual NG-U tunnel and the shared NG-U tunnel.
[bookmark: _Toc120093011]8.6.2.2.3	Unsuccessful Operation


Figure 8.6.2.2.3-1: MC Bearer Context Modification procedure, gNB-CU-CP intiated: Unsuccessful Operation.
If the gNB-CU-UP cannot successfully perform any of the requested modifications, it shall respond with a MC BEARER CONTEXT MODIFICATION FAILURE message and an appropriate cause value.
[bookmark: _Toc105657195][bookmark: _Toc106108576][bookmark: _Toc112687669]If the Requested Action for Available Shared NG-U Termination IE in the MC Bearer Context To Setup IE in the MC BEARER CONTEXT MODIFICATION REQUEST message is set to "apply available configuration if same as requested" and the requested configuration does not match the available shared NG-U termination, the gNB-CU UP shall reply with MC BEARER CONTEXT MODIFICATION FAILURE message.
[bookmark: _Toc120093012]8.6.2.2.4	Abnormal Conditions
void.
[bookmark: _Hlk134520679][bookmark: _Hlk134520578]<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc99038661][bookmark: _Toc99730924][bookmark: _Toc105511053][bookmark: _Toc105927585][bookmark: _Toc106110125][bookmark: _Toc113835562][bookmark: _Toc120124410][bookmark: _Toc121161410]9.2.14.7	MULTICAST CONTEXT MODIFICATION REQUEST
This message is sent by the gNB-CU to request the gNB-DU to modify multicast context information.
Direction: gNB-CU  gNB-DU
	[bookmark: _Hlk134520878][bookmark: _Hlk134520848]IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU MBS F1AP ID
	M
	
	9.3.1.219
	
	YES
	reject

	gNB-DU MBS F1AP ID
	M
	
	9.3.1.220
	
	YES
	reject

	MBS Service Area
	O
	
	9.3.1.222
	
	YES
	reject

	Multicast MRB To Be Setup List
	
	0..1
	
	
	YES
	reject

	>Multicast MRB to Be Setup Item IEs
	
	1 .. <maxnoofMRBs>
	
	
	EACH
	reject

	>>MRB ID
	M
	
	9.3.1.224
	
	-
	

	>>MRB QoS Information
	M
	
	QoS Flow Level QoS Parameters
9.3.1.45
	
	-
	

	>>MBS QoS Flows Mapped to MRB Item
	
	1 .. <maxnoofMBSQoSFlows>
	
	
	-
	

	>>>MBS QoS Flow Identifier
	M
	
	QoS Flow Identifier 9.3.1.63
	
	-
	

	>>>MBS QoS Flow Level QoS Parameters
	M
	
	QoS Flow Level QoS Parameters
9.3.1.45
	
	-
	

	>>DL PDCP SN Length
	M
	
	ENUMERATED (12bits, 18bits, ...)
	
	-
	

	>New MRB Indication
	O
	
	ENUMERATED (true, ...)
	Indicates that resources for the MRB are requested even if an MRB exists with the same MBS QoS flows mapped to it.
	YES
	ignore

	>New Lower Layer MRB resources requested
	O
	
	ENUMERATED (true, ...)
	Indicates that new lower layer resources for the new MRB are requested
	YES
	ignore

	Multicast MRB To Be Modified List
	
	0..1
	
	
	YES
	reject

	>Multicast MRB to Be Modified Item IEs
	
	1 .. <maxnoofMRBs>
	
	
	EACH
	reject

	>>MRB ID
	M
	
	9.3.1.224
	
	-
	

	>>MRB QoS Information
	O
	
	QoS Flow Level QoS Parameters
9.3.1.45
	
	-
	

	>>MBS QoS Flows Mapped to MRB Item
	
	0 .. <maxnoofMBSQoSFlows>
	
	
	-
	

	>>>MBS QoS Flow Identifier
	M
	
	QoS Flow Identifier 9.3.1.63
	
	-
	

	>>>MBS QoS Flow Level QoS Parameters
	M
	
	QoS Flow Level QoS Parameters
9.3.1.45
	
	-
	

	>>DL PDCP SN Length
	O
	
	ENUMERATED (12bits, 18bits, ...)
	
	-
	

	Multicast MRB To Be Released List
	
	0..1
	
	
	YES
	reject

	>Multicast MRB to Be Released Item IEs
	
	1 .. <maxnoofMRBs>
	
	
	YES
	reject

	>>MRB ID
	M
	
	9.3.1.224
	
	-
	


[bookmark: _Hlk134520892]
	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRB allowed to be setup for one MBS Session, the maximum value is 32.

	maxnoofMBSQoSFlows

	Maximum no. of flows allowed to be mapped to one MRB, the maximum value is 64.





	
[bookmark: _Hlk134520899]<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc20956003][bookmark: _Toc29893129][bookmark: _Toc36557066][bookmark: _Toc45832586][bookmark: _Toc51763908][bookmark: _Toc64449080][bookmark: _Toc66289739][bookmark: _Toc74154852][bookmark: _Toc81383596][bookmark: _Toc88658230][bookmark: _Toc97911142][bookmark: _Toc99038966][bookmark: _Toc99731229][bookmark: _Toc105511364][bookmark: _Toc105927896][bookmark: _Toc106110436][bookmark: _Toc113835878][bookmark: _Toc120124734][bookmark: _Toc121161734]9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

F1AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS
	id-gNB-CUSystemInformation,
	id-HandoverPreparationInformation,
	id-TAISliceSupportList,
	<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
	id-Source-MRB-ID,
	id-RedCapIndication,
	id-UL-GapFR2-Config,
	id-ConfigRestrictInfoDAPS,
	id-MulticastF1UContextReferenceCU,
	id-TwoPHRModeMCG,
	id-TwoPHRModeSCG,
	id-NewMRBIndication,
	id-NewLowerLayerMRBresourcerequested,
	maxNRARFCN,
	maxnoofErrors,
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
MulticastMRBs-ToBeSetupMod-Item ::= SEQUENCE {
	mRB-ID							MRB-ID,
	mRB-QoSInformation				QoSFlowLevelQoSParameters,
	mBS-Flows-Mapped-To-MRB-List	MBS-Flows-Mapped-To-MRB-List,
	mBS-DL-PDCP-SN-Length			PDCPSNLength,
	iE-Extensions					ProtocolExtensionContainer { { MulticastMRBs-ToBeSetupMod-Item-ExtIEs} },
	...
}

MulticastMRBs-ToBeSetupMod-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-NewMRBIndication					CRITICALITY ignore EXTENSION NewMRBIndication								PRESENCE optional}|
	{ ID id-NewLowerLayerMRBresourcerequested	CRITICALITY ignore EXTENSION NewLowerLayerMRBresourcerequested		PRESENCE optional},
	...
}

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
NeighbourNR-CellsForSON-List ::= SEQUENCE (SIZE(1.. maxNeighbourCellforSON)) OF NeighbourNR-CellsForSON-Item

NeighbourNR-CellsForSON-Item ::= SEQUENCE {
	nRCGI											NRCGI,
	nR-ModeInfoRel16								NR-ModeInfoRel16												OPTIONAL,
	sSB-PositionsInBurst							SSB-PositionsInBurst											OPTIONAL,
	nRPRACHConfig									NRPRACHConfig													OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { { NeighbourNR-CellsForSON-Item-ExtIEs} }	OPTIONAL,
	...
}

NeighbourNR-CellsForSON-Item-ExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	...
}

NewMRBIndication ::= ENUMERATED {true, ...}

NewLowerLayerMRBresourcerequested ::= ENUMERATED {true, ...}

<<<<<<<<<<<<<<<<<<<< Last Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20956005][bookmark: _Toc29893131][bookmark: _Toc36557068][bookmark: _Toc45832588][bookmark: _Toc51763910][bookmark: _Toc64449082][bookmark: _Toc66289741][bookmark: _Toc74154854][bookmark: _Toc81383598][bookmark: _Toc88658232][bookmark: _Toc97911144][bookmark: _Toc99038968][bookmark: _Toc99731231][bookmark: _Toc105511366][bookmark: _Toc105927898][bookmark: _Toc106110438][bookmark: _Toc113835880][bookmark: _Toc120124736][bookmark: _Toc121161736]9.4.7	Constant Definitions
-- ASN1START 
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

F1AP-Constants { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
id-TwoPHRModeSCG									ProtocolIE-ID ::= 693
id-ExtendedUEIdentityIndexValue						ProtocolIE-ID ::= 694
id-ServingCellMO-List								ProtocolIE-ID ::= 695
id-ServingCellMO-List-Item							ProtocolIE-ID ::= 696
id-ServingCellMO-encoded-in-CGC-List				ProtocolIE-ID ::= 697
id-NewMRBIndication									ProtocolIE-ID ::= 998 -- to be allocated
id-NewLowerLayerMRBresourcerequested				ProtocolIE-ID ::= 999 -- to be allocated

END
-- ASN1STOP 

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Last Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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[bookmark: _Hlk134521300]<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955616][bookmark: _Toc29461054][bookmark: _Toc29505786][bookmark: _Toc36556311][bookmark: _Toc45881775][bookmark: _Toc51852414][bookmark: _Toc56620365][bookmark: _Toc64448005][bookmark: _Toc74152780][bookmark: _Toc88656205][bookmark: _Toc88657264][bookmark: _Toc105657325][bookmark: _Toc106108706][bookmark: _Toc112687799][bookmark: _Toc120093142]9.3.1.35	PDCP Count
This IE include the PDCP Count information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	>PDCP SN
	M
	
	INTEGER (0 .. ..2PDCP_SN_Size-1)

	The PDCP SN Size is provided in the PDCP Configuration IE.

	>HFN
	M
	
	INTEGER (0 .. 232-PDCP_SN_Size-1)

	The PDCP SN Size is provided in the PDCP Configuration IE.



[bookmark: _Toc120093143]9.3.1.35a	MBS PDCP COUNT
This IE includes the MBS PDCP Count information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS PDCP COUNT
	M
	
	BIT STRING (32)
	Corresponds to information provided in the initialRX-DELIV contained in the PDCP-Config IE and to be taken into account to configure the UE, as specified in TS 38.331 [10].



9.3.1.35b	MBS PDCP COUNT – PDCP SN Length 12
This IE includes the MBS PDCP Count information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDCP-SN Length 12
	M
	
	INTEGER (0..4095)
	

	HFN for PDCP-SN Length 12
	M
	
	INTEGER (0..1048575)
	



9.3.1.35c	MBS PDCP COUNT – PDCP SN Length 18
This IE includes the MBS PDCP Count information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDCP-SN Length 18
	M
	
	INTEGER (0..262143)
	

	HFN for PDCP-SN Length 18
	M
	
	INTEGER (0..16383)
	



9.3.1.35d	NG-U SN Information
This IE includes the information about PDCP COUNT information derived from information provided via NG-U.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NG-U SN Information
	M
	
	
	

	>No NG-U SN Information Available
	
	
	
	

	>> No NG-U SN Information Available
	M
	
	ENUMERATED
(No NG-U SN Information yet available,
NG-U SN Derivation not configured, ...)
	

	>NG-U Derived SN
	
	
	
	

	>>NG-U MRB PDCP COUNT
	M
	
	MBS PDCP COUNT 
9.3.1.35a
	Indicates accumulated NG-U DL MBS QFI SNs of the QoS flows mapped to the MRB for which NG-U SN Information is requested.



9.3.1.35e	MBS PDCP COUNT Initialisation
This IE provides information how the gNB-CU-UP shall set the COUNT value at the setup of the MBS PDCP UP entiy.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE MBS  PDCP COUNT Initialisation
	M
	
	
	

	>Relative COUNT Initialisation Information
	
	
	
	

	>>Relative COUNT Initialisation Information
	M
	
	ENUMERATED
(equal to NG-U MRB COUNT,
...)
	"equal to NG-U MRB COUNT": The MRB COUNT is derived from the accumulated NG-U DL MBS QFI SNs of the QoS flows mapped to the MRB.

	>Absolute COUNT Initialisation Information
	
	
	
	

	>>MBS PDCP COUNT
	M
	
	9.3.1.35a
	The PDCP COUNT of the MRB is initialised with the value indicated in this IE.




<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc105657410][bookmark: _Toc106108791][bookmark: _Toc112687884][bookmark: _Toc120093228][bookmark: OLE_LINK96][bookmark: OLE_LINK97]9.3.1.120	MC MRB Setup Configuration
This IE contains MRB configuration information for a MC Bearer Context Context.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	MC MRB To Setup List
	
	1..<maxnoofMRBs>
	
	
	-
	

	>MRB ID
	M
	
	9.3.1.16a
	
	-
	

	>SDAP Configuration
	M 
	
	9.3.1.39
	
	-
	

	>MBS PDCP Configuration
	M
	
	PDCP Configuration
9.3.1.38
	
	-
	

	>MBS QoS Flows Information To Be Setup
	M
	
	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 PDCP COUNT Request
	O
	
	ENUMERATED (true, ...)
	Indicates that the MBS PDCP COUNT is requested.
	YES
	ignore

	>NG-U COUNT Request
	O
	
	ENUMERATED (true, ...)
	Indicates that the accumulated NG-U DL MBS QFI SNs of the QoS flows mapped to the MRB is requested.
	YES
	ignore

	>New MRB Indication
	O
	
	ENUMERATED (true, ...)
	Indicates that resources for the MRB are requested even if an MRB exists with the same MBS QoS flows mapped to it.
	YES
	ignore

	>MBS PDCP COUNT Initialisation
	O
	
	9.3.1.35e
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRBs for one MBS Session. Value is 32.



[bookmark: _Toc112687894][bookmark: _Toc120093238]<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.3.1.130	MRB Progress Information
This IE contains the MRB progress information. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE MRB Progress Information SNs
	M
	
	
	
	-
	

	>12bits
	
	
	
	
	-
	

	>>PDCP SN Length 12
	M
	
	INTEGER (0..4095)
	
	-
	

	>18bits
	
	
	
	
	-
	

	>>PDCP SN Length 18
	M
	
	INTEGER (0..262143)
	
	-
	

	>MBS PDCP COUNT
	
	
	
	
	YES
	ignore

	>>COUNT Value for PDCP SN Length 12
	M
	
	9.3.1.35b
	
	-
	

	>COUNT SN 18bits
	
	
	
	
	YES
	ignore

	>>COUNT Value for PDCP SN Length 18
	M
	
	9.2.3.35c
	
	-
	

	MRB Progress Information Type
	M
	
	9.3.1.131
	
	-
	



[bookmark: _Toc112687895][bookmark: _Toc120093239]9.3.1.131	MRB Progress Information Type 
This IE contains the MRB progress information. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MRB Progress Information Type
	M
	
	ENUMERATED (oldest available PDCP SN, last delivered PDCP SN, ..., 
oldest available COUNT,
last delivered COUNT)
	



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc105657461][bookmark: _Toc106108842][bookmark: _Toc112687945][bookmark: _Toc120093291]9.3.3.32	MC Bearer Context To Setup
This IE contains MBS session resource related information used to request MC Bearer Context Context Setup.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Criticality

	S-NSSAI 
	M
	
	9.3.1.9
	
	-
	-

	MC MRB To Setup List
	O
	
	MC MRB Setup Configuration
9.3.1.120
	
	-
	-

	Requested Action for Available Shared NG-U Termination
	O
	
	9.3.1.115
	
	-
	-

	MBS Session Associated Information Non-Support-to-Support
	O
	
	9.3.1.140
	
	YES
	ignore



[bookmark: _Toc105657462][bookmark: _Toc106108843][bookmark: _Toc112687946][bookmark: _Toc120093292]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
	Criticality
	Assigned Criticality

	MC Bearer Context NG-U TNL Info at NG-RAN
	O
	
	9.3.1.121
	
	-
	

	MC MRB Setup Response List
	
	0..<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 PDCP COUNT
	O
	
	9.3.1.35a
	
	-
	

	>NG-U SN Information
	O
	
	9.3.1.35d
	
	YES
	ignore

	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
	
	-
	



	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRBs for one MBS Session. Value is 32.



[bookmark: _Toc105657463][bookmark: _Toc106108844][bookmark: _Toc112687947][bookmark: _Toc120093293]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
	Criticality
	Assigned Criticality

	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
	
	-
	

	Requested Action for Available Shared NG-U Termination
	O
	
	9.3.1.115
	
	-
	

	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
	
	-
	

	>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 PDCP COUNT Request
	O
	
	ENUMERATED (true, ...)
	Indicates that the MBS PDCP COUNT is requested.
	-
	

	>NG-U COUNT Request
	O
	
	ENUMERATED (true, ...)
	Indicates that the accumulated NG-U DL MBS QFI SNs of the QoS flows mapped to the MRB is requested.
	YES
	ignore

	>New MRB Indication
	O
	
	ENUMERATED (true, ...)
	Indicates that resources for the MRB are requested even if an MRB exists with the same MBS QoS flows mapped to it.
	YES
	ignore

	>MBS PDCP COUNT Initialisation
	O
	
	9.3.1.35e
	
	YES
	ignore

	MC MRB To Remove List
	
	0..<maxnoofMRBs>
	
	
	-
	

	>MRB ID 
	M
	
	9.3.1.16a
	
	-
	

	MC Forwarding Resource Request
	O
	
	9.3.1.134
	Requests MC Forwarding Resource related information for the peer node
	YES
	ignore

	MC Forwarding Resource Indication
	O
	
	9.3.1.135
	Provides MC Forwarding Resource related information from the peer node
	YES
	ignore

	MC Forwarding Resouce Release
	O
	
	9.3.1.137

	Requests the release of the MC Forwarding Resource
	YES
	ignore

	MBS Session Associated Information Non-Support-to-Support
	O
	
	9.3.1.140
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRBs for one MBS Session. Value is 32.



	Condition
	Explanation

	ifSetupOrRemove
	This IE shall be present if either the MC MRB To Setup or Modify List IE or the MC MRB To Remove List IE or both IEs are included.



[bookmark: _Toc105657464][bookmark: _Toc106108845][bookmark: _Toc112687948][bookmark: _Toc120093294]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
	Criticality
	Assigned Criticality

	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 PDCP COUNT
	O
	
	9.3.1.35a
	
	-
	

	>NG-U SN Information
	O
	
	9.3.1.35d
	
	YES
	ignore

	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.
	-
	

	MC Forwarding Resource Response
	O
	
	9.3.1.136
	Provides MC Forwarding Resource related information destined to the peer node
	YES
	ignore



	Range bound
	Explanation

	maxnoofMRBs
	Maximum no. of MRBs for one MBS Session. Value is 32.



	Condition
	Explanation

	ifSetupOrFailed
	This IE shall be present if either the MC MRB Setup or Modify Response List IE or the MC MRB Failed List IE or both IEs are included.





	
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc20955684][bookmark: _Toc29461127][bookmark: _Toc29505859][bookmark: _Toc36556384][bookmark: _Toc45881871][bookmark: _Toc51852512][bookmark: _Toc56620463][bookmark: _Toc64448105][bookmark: _Toc74152881][bookmark: _Toc88656307][bookmark: _Toc88657366][bookmark: _Toc105657472][bookmark: _Toc106108853][bookmark: _Toc112687956][bookmark: _Toc120093302]9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

E1AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) e1ap (5) version1 (1) e1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS	
	
	id-CommonNetworkInstance,
	id-SNSSAI,
	id-OldQoSFlowMap-ULendmarkerexpected,
	id-DRB-QoS,
	id-endpoint-IP-Address-and-Port,
	id-NetworkInstance,
	id-QoSFlowMappingIndication,
	id-TNLAssociationTransportLayerAddressgNBCUUP,
	id-Cause,
	id-QoSMonitoringRequest,
	id-QosMonitoringReportingFrequency,
	id-QoSMonitoringDisabled,
	id-PDCP-StatusReportIndication,
	id-RedundantCommonNetworkInstance,
	id-redundant-nG-UL-UP-TNL-Information,
	id-redundant-nG-DL-UP-TNL-Information,
	id-RedundantQosFlowIndicator,
	id-TSCTrafficCharacteristics,
	id-ExtendedPacketDelayBudget,
	id-CNPacketDelayBudgetDownlink,
	id-CNPacketDelayBudgetUplink,
	id-AdditionalPDCPduplicationInformation,
	id-RedundantPDUSessionInformation,
	id-RedundantPDUSessionInformation-used,
	id-QoS-Mapping-Information,
	id-MDTConfiguration,
	id-TraceCollectionEntityURI,
	id-EHC-Parameters,
	id-DAPSRequestInfo,
	id-EarlyForwardingCOUNTReq,
	id-EarlyForwardingCOUNTInfo,
	id-AlternativeQoSParaSetList,
[bookmark: _Hlk56618322]	id-MCG-OfferedGBRQoSFlowInfo,
[bookmark: _Hlk56618347]	id-Number-of-tunnels,
[bookmark: _Hlk56618382]	id-DataForwardingtoE-UTRANInformationList,
	id-DataForwardingtoNG-RANQoSFlowInformationList,
	id-MaxCIDEHCDL,
	id-ignoreMappingRuleIndication,
	id-EarlyDataForwardingIndicator,
	id-QoSFlowsDRBRemapping,
	id-SecurityIndicationModify,
	id-DataForwardingSourceIPAddress,
	id-M4ReportAmount,
	id-M6ReportAmount,
	id-M7ReportAmount,
	id-PDUSession-PairID,
	id-SurvivalTime,
	id-UDC-Parameters,
	id-SecurityIndication,
	id-SecurityResult,
	id-SDTindicatorSetup,
	id-SDTindicatorMod,
	id-DiscardTimerExtended,
	id-MCForwardingResourceRequest,
	id-MCForwardingResourceIndication,
	id-MCForwardingResourceResponse,
	id-MCForwardingResourceRelease,
	id-MCForwardingResourceReleaseIndication,
	id-PDCP-COUNT-Reset,
	id-MBSSessionAssociatedInfoNonSupportToSupport,
	id-NG-U-SNInformation,
	id-COUNT-SN12,
	id-COUNT-SN18,
	maxnoofMBSAreaSessionIDs,
	maxnoofSharedNG-UTerminations,
	maxnoofMRBs,
	maxnoofMBSSessionIDs,
	maxnoofQoSParaSets,
	maxnoofErrors,
	maxnoofSliceItems,
	maxnoofEUTRANQOSParameters,
	maxnoofNGRANQOSParameters,
	maxnoofDRBs,
	maxnoofPDUSessionResource,
	maxnoofQoSFlows,
	maxnoofUPParameters,
	maxnoofCellGroups,
	maxnooftimeperiods,
	maxnoofNRCGI,
	maxnoofTLAs,
	maxnoofGTPTLAs,
	maxnoofSPLMNs,
	maxnoofMDTPLMNs,
	maxnoofExtSliceItems,
	maxnoofDataForwardingTunneltoE-UTRAN,
	maxnoofExtNRCGI,
	maxnoofECGI,
	maxnoofSMBRValues

FROM E1AP-Constants
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
COUNT-PDCP-SN12 ::= SEQUENCE {
	pdcp-SN12						INTEGER (0..4095),
	hfn-PDCP-SN12					INTEGER (0..1048575),
	iE-Extensions					ProtocolExtensionContainer { {COUNT-PDCP-SN12-ExtIEs} }	OPTIONAL,
	...
}

COUNT-PDCP-SN12-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}


COUNT-PDCP-SN18 ::= SEQUENCE {
	pdcp-SN18						INTEGER (0..262143),
	hfn-PDCP-SN18					INTEGER (0..16383),
	iE-Extensions					ProtocolExtensionContainer { {COUNT-PDCP-SN18-ExtIEs} }	OPTIONAL,
	...
}

COUNT-PDCP-SN18-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
MCBearerContextToSetupResponse ::= SEQUENCE {
	mcBearerContextNGU-TNLInfoatNGRAN		MCBearerContextNGU-TNLInfoatNGRAN		OPTIONAL,
	mcMRBSetupResponseList					MCMRBSetupResponseList					OPTIONAL,
	mcMRBFailedList							MCMRBFailedList							OPTIONAL,
	availableMCMRBConfig					MCMRBSetupConfiguration					OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {MCBearerContextToSetupResponse-ExtIEs} }	OPTIONAL,
	...
}

MCBearerContextToSetupResponse-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	{ID id-NG-U-SNInformation  CRITICALITY ignore  EXTENSION NG-U-SNInformation		PRESENCE optional },
	...
}
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

MCMRBSetupModifyConfiguration ::= SEQUENCE (SIZE(1..maxnoofMRBs)) OF MCMRBSetupModifyConfiguration-Item

MCMRBSetupModifyConfiguration-Item ::= SEQUENCE {
	mrb-ID							MRB-ID,
	f1uTNLatDU						MCBearerContextF1UTNLInfoatDU		OPTIONAL,
	sdap-config						SDAP-Configuration				OPTIONAL,
	mbs-pdcp-config					PDCP-Configuration				OPTIONAL,
	qoS-Flow-QoS-Parameter-List		QoS-Flow-QoS-Parameter-List		OPTIONAL,
	mrbQoS							QoSFlowLevelQoSParameters		OPTIONAL,
[bookmark: _Hlk101545647]	mbs-PDCP-COUNT-Req				MBS-PDCP-COUNT-Req				OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {MCMRBSetupModifyConfiguration-Item-ExtIEs} }	OPTIONAL,
	...
}

MCMRBSetupModifyConfiguration-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	{ID id-NG-U-COUNT-Request  				CRITICALITY ignore  EXTENSION NG-U-COUNT-Request					PRESENCE optional }|
	{ID id-New-MRB-Indication  				CRITICALITY ignore  EXTENSION New-MRB-Indication					PRESENCE optional }|
	{ID id-MBS-PDCP-COUNT-Initialisation 	CRITICALITY ignore  EXTENSION MBS-PDCP-COUNT-Initialisation		PRESENCE optional },
	...
}

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
MCMRBSetupConfiguration ::= SEQUENCE (SIZE(1..maxnoofMRBs)) OF MCMRBSetupConfiguration-Item

MCMRBSetupConfiguration-Item ::= SEQUENCE {
	mrb-ID							MRB-ID,
	sdap-config						SDAP-Configuration,
	mbs-pdcp-config					PDCP-Configuration,
	qoS-Flow-QoS-Parameter-List		QoS-Flow-QoS-Parameter-List,
	qoSFlowLevelQoSParameters		QoSFlowLevelQoSParameters		OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {MCMRBSetupConfiguration-Item-ExtIEs} }	OPTIONAL,
	...
}

MCMRBSetupConfiguration-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	{ID id-MBS-PDCP-COUNT-Request  			CRITICALITY ignore  EXTENSION MBS-PDCP-COUNT-Request				PRESENCE optional }|
	{ID id-NG-U-COUNT-Request  				CRITICALITY ignore  EXTENSION NG-U-COUNT-Request					PRESENCE optional }|
	{ID id-New-MRB-Indication  				CRITICALITY ignore  EXTENSION New-MRB-Indication					PRESENCE optional }|
	{ID id-MBS-PDCP-COUNT-Initialisation 	CRITICALITY ignore  EXTENSION MBS-PDCP-COUNT-Initialisation		PRESENCE optional },
	...
}
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
MCMRBSetupModifyResponseList ::= SEQUENCE (SIZE(1..maxnoofMRBs)) OF MCMRBSetupModifyResponseList-Item

MCMRBSetupModifyResponseList-Item ::= SEQUENCE {
	mrb-ID								MRB-ID,
	qosflow-setup						QoS-Flow-List			OPTIONAL,
	qosflow-failed						QoS-Flow-Failed-List		OPTIONAL,
	mcBearerContextF1UTNLInfoatCU		UP-TNL-Information		OPTIONAL,
	mBS-PDCP-COUNT						MBS-PDCP-COUNT			OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {MCMRBSetupModifyResponseList-Item-ExtIEs} }	OPTIONAL,
	...
}

MCMRBSetupModifyResponseList-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	{ID id-NG-U-SNInformation  CRITICALITY ignore  EXTENSION NG-U-SNInformation		PRESENCE optional },
	...
}
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
MCMRBSetupResponseList ::= SEQUENCE (SIZE(1..maxnoofMRBs)) OF MCMRBSetupResponseList-Item

MCMRBSetupResponseList-Item ::= SEQUENCE {
	mrb-ID								MRB-ID,
	qosflow-setup						QoS-Flow-List,
	qosflow-failed						QoS-Flow-Failed-List		OPTIONAL,
	mBS-PDCP-COUNT						MBS-PDCP-COUNT				OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {MCMRBSetupResponseList-Item-ExtIEs} }	OPTIONAL,
	...
}

MCMRBSetupResponseList-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	{ID id-NG-U-SNInformation  CRITICALITY ignore  EXTENSION NG-U-SNInformation		PRESENCE optional },
	...
}

MBS-PDCP-COUNT	::= BIT STRING (SIZE (32))

MBS-PDCP-COUNT-Initialisation ::= CHOICE {
	relative-COUNT-InitialisationInfo		ENUMERATED {equal-to-NG-U-MRB-COUNT, ...},
	absolute-COUNT-InitialisationInfo		MBS-PDCP-COUNT,
	choice-extension						ProtocolIE-SingleContainer	{{MBS-PDCP-COUNT-Initialisation-ExtIEs}}
}

MBS-PDCP-COUNT-Initialisation-ExtIEs E1AP-PROTOCOL-IES ::= {
	...
}

MBS-PDCP-COUNT-Request		::= ENUMERATED {true, ...}

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
MRB-ProgressInformationSNs ::= CHOICE {
	pdcp-SN12			INTEGER (0..4095),
	pdcp-SN18			INTEGER (0..262143),
	choice-extension		ProtocolIE-SingleContainer { { MRB-ProgressInformationSNs-ExtIEs} }
}

MRB-ProgressInformationSNs-ExtIEs E1AP-PROTOCOL-IES ::= {
	{ID id-COUNT-SN12  CRITICALITY ignore  TYPE COUNT-PDCP-SN12		PRESENCE mandatory}|
	{ID id-COUNT-SN18  CRITICALITY ignore  TYPE COUNT-PDCP-SN18		PRESENCE mandatory},
	...
}

MRB-ProgressInformationType ::= ENUMERATED {oldest-available-PDCP-SN, last-delivered-PDCP-SN, ..., oldest-available-COUNT, last-delivered-COUNT}


<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
New-MRB-Indication		::= ENUMERATED {true, ...}
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
NG-U-COUNT-Request		::= ENUMERATED {true, ...}

NG-U-SNInformation ::= CHOICE {
	non-NG-U-SNInformationAvailable			ENUMERATED {no-info-yet-available, ng-U-SNDerivation-not-configured, ...},
	ng-U-DerivedSN							MBS-PDCP-COUNT,
	choice-extension						ProtocolIE-SingleContainer	{{NG-U-SNInformation-ExtIEs}}
}

NG-U-SNInformation-ExtIEs E1AP-PROTOCOL-IES ::= {
	...
}
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Last Change >>>>>>>>>>>>>>>>>>>>
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-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************


E1AP-Constants {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) e1ap (5) version1 (1) e1ap-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
id-MCForwardingResourceResponse									ProtocolIE-ID ::= 181
id-MCForwardingResourceRelease									ProtocolIE-ID ::= 182
id-MCForwardingResourceReleaseIndication						ProtocolIE-ID ::= 183
id-PDCP-COUNT-Reset												ProtocolIE-ID ::= 184
id-MBSSessionAssociatedInfoNonSupportToSupport					ProtocolIE-ID ::= 185
id-NG-U-SNInformation											ProtocolIE-ID ::= 997 -- to be allocated
id-COUNT-SN12													ProtocolIE-ID ::= 998 -- to be allocated
id-COUNT-SN18													ProtocolIE-ID ::= 999 -- to be allocated


END
-- ASN1STOP


<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Last Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
8.15.1.y	Handle of COUNT wrap around by Releasing an old MRB and adding a new MRB to during ongoing Multicast MBS Session
Figure 8.15.1.y-1 illustrates an examplified interaction of NGAP, E1AP, F1AP and RRC protocol functions for handling of COUNT wrap around:


Figure 8.15.1.y-1: Multicast MBS Session Context establishment
1.	E1AP MC Bearer Context Modification allows the gNB-CU-CP to keep track of the current MRB PDCP COUNT. At a certain point in time, the gNB-CU-CP decides  to reconfigure all UEs with new MRBs with a low PDCP COUNT.
NOTE 1:	One possibility would be to wait until the MRB PDCP COUNT value of  231 (the most significant bit is set to “1”, i.e. half of the numbering space has been exhausted)
2.	New UP entities (new MRB IDs, low PDCP COUNT value) are requested from the gNB-CU-UP.
NOTE 2:	In case the MRB PDCP COUNT is derived from information received via NG-U, the new MRB could be initialised to a value [(NG-U derived COUNT) modulo 231].
In case the MRB PDCP COUNT is derived from local gNB information, the gNB could wait for COUNT to be almost exhausted and set the count of the new MRB to 0.
3.	The Multicast Session Context in the gNB-DU is modified accordingly, indicating to add “new” MRBs and the necessity to also allocate lower layer resources, if applicable. 
4.	The UE Context in the gNB-DU are modified accordingly.
5.	New F1-U resources are setup for the new MRBs.
6.	The UE is reconfigured with the new MRBs being added and the old MRBs released.
7.	Old F1-U resources are removed and MRB resources in the gNB-CU-UP removed.
8.	The Multicast Session Context in the gNB-DU is modified to remove the respective MRB resources.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
9.3.1.35	PDCP Count
This IE include the PDCP Count information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	>PDCP SN
	M
	
	INTEGER (0 .. ..2PDCP_SN_Size-1)

	The PDCP SN Size is provided in the PDCP Configuration IE.

	>HFN
	M
	
	INTEGER (0 .. 232-PDCP_SN_Size-1)

	The PDCP SN Size is provided in the PDCP Configuration IE.



9.3.1.35a	MBS PDCP COUNT
This IE includes the MBS PDCP Count information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS PDCP COUNT
	M
	
	BIT STRING (32)
	Corresponds to information provided in the initialRX-DELIV contained in the PDCP-Config IE and to be taken into account to configure the UE, as specified in TS 38.331 [10].



9.3.1.35b	MBS PDCP COUNT – PDCP SN Length 12
This IE includes the MBS PDCP Count information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDCP-SN Length 12
	M
	
	INTEGER (0..4095)
	

	HFN for PDCP-SN Length 12
	M
	
	INTEGER (0..1048575)
	



9.3.1.35c	MBS PDCP COUNT – PDCP SN Length 18
This IE includes the MBS PDCP Count information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDCP-SN Length 18
	M
	
	INTEGER (0..262143)
	

	HFN for PDCP-SN Length 18
	M
	
	INTEGER (0..16383)
	



9.3.1.35d	NG-U SN Information
This IE includes the information about PDCP COUNT information derived from information provided via NG-U.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NG-U SN Information
	M
	
	
	

	>No NG-U SN Information Available
	
	
	
	

	>> No NG-U SN Information Available
	M
	
	ENUMERATED
(No NG-U SN Information yet available,
NG-U SN Derivation not configured, ...)
	

	>NG-U Derived SN
	
	
	
	

	>>NG-U MRB COUNT
	M
	
	MBS PDCP COUNT 
9.3.1.35a
	Indicates accumulated NG-U DL MBS QFI SNs of the QoS flows mapped to the MRB for which NG-U SN Information is requested.



9.3.1.35e	MBS PDCP COUNT Initialisation
This IE provides information how the gNB-CU-UP shall set the  COUNT value at the setup of the MBS PDCP UP entiy.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE MBS  PDCP COUNT Initialisation
	M
	
	
	

	>Relative COUNT Initialisation Information
	
	
	
	

	>>Relative COUNT Initialisation Information
	M
	
	ENUMERATED
(equal to NG-U MRB COUNT,
...,
equal to (NG-U MRB COUNT) modulo 231),
any other to-be-specified strategy)
	"equal to NG-U MRB COUNT": The MRB COUNT is derived from the accumulated NG-U DL MBS QFI SNs of the QoS flows mapped to the MRB.
"equal to (NG-U MRB COUNT) modulo 231)": The MRB is derived from the accumulated NG-U DL MBS QFI SNs of the QoS flows mapped to the MRB with the MSB set to "0".
"any other to-be-specified strategy ": FFS

	>Absolute COUNT Initialisation Information
	
	
	
	

	>>MBS PDCP COUNT
	M
	
	9.3.1.35a
	The PDCP COUNT of the MRB is initialised with the value indicated in this IE.





<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Last Change >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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