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1. Introduction
At RAN#98-e meeting, the updated WID on MT-SDT for NR was approved in [1], with the following objectives related to RAN2 and RAN3:
	Specify the support for paging-triggered SDT (MT-SDT) [RAN2, RAN3]
· MT-SDT triggering mechanism for UEs in RRC_INACTIVE, supporting RACH procedure based and CG-SDT procedure based UL response;
· MT-SDT procedure for initial DL data reception and subsequent UL/DL data transmissions in RRC_INACTIVE.
Note: Data transmission in DL within paging message is not in scope of this WI.  


In this document we are going to discuss the potential RAN3 impacts for MT-SDT. 
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Background
At RAN2#120 meeting [2], the following agreements were made. 
Agreements
1. For RAN paging, MT-SDT indication (at least one bit) is explicitly included per UE via a paging message.  FFS if more information for MT-SDT are needed FFS what the indication will be called.  FFS signalling details
2. Rel-18 MT-SDT after the MT-SDT paging trigger is detected, RA-SDT and CG SDT solutions/procedures specified in Rel-17 is re-used as a baseline.  The detailed triggers will be discussed on case by case.  FFS on resources used for access  
3. UE can use non-SDT random access resources for accessing the network for an MT-SDT transfer.  The UE can also use the configured grant resources and/or MO-RA resources.  
4. The network should be able to differentiate why the UL access was triggered, i.e. implicit or explicit indication by the UE. 
5. MT-SDT is data that belongs to bearers that are configured for SDT.    FFS whether the configuration is MO-SDT or MT-SDT specific.  The network can only trigger MT-SDT if the data belongs to those bearers.  
6. It is possible for the network to configure only MT-SDT without MO-SDT RA resources and/or CG-SDT.  Subsequent UL/DL data belonging to SDT bearers while in INACTIVE is allowed like MO-SDT procedure.  FFS stage 3 details
7. New Resume cause in RRC resume will be introduced, one code point MT-SDT indication
3. Discussion
3.1 MT-SDT in aggregated architecture
3.1.1 RAN Paging based MT-SDT triggering
In Rel-17, the MO-SDT is triggered by UE based on the amount of UL data and signalling waits for transmission across all radio bearers for which SDT is enable is less than a configurable threshold. After MO-SDT is triggered, both uplink and downlink SDT data/signalling can be sent over SDT procedure. 
Currently upon receiving the DL data or signalling from 5GC for a UE in RRC_INACTIVE state, the last serving gNB triggers the Paging over the radio and also towards the neighbour gNBs within the UEs RNA.
As agreed in RAN2 that “For RAN paging, MT-SDT indication (at least one bit) is explicitly included per UE via a paging message.”, from the gNB point of view, the paging trigger event for MT-SDT should be based on whether the DL data and/or signalling belongs to SDT bearer(s) or not, and the volume of those DL SDT data and/or signalling may also be considered. On the other words, if the volume for SDT data and/or signalling is quite large or there is non-SDT data arrival, the legacy RAN paging should be triggered instead. Note that the MT-SDT data volume threshold is probably up to the gNB implementation.
[bookmark: OLE_LINK15]Proposal 1: Decision on MT-SDT paging triggering should be made based on whether the DL data and/or signalling belongs to SDT bearer(s) or not, and may also consider the volume of DL SDT data and DL SDT signalling.
Besides the MT-SDT paging triggering factors, we also need to discussion which node makes the decision on the MT-SDT paging:
· For the cells of the last serving gNB within the UE’s RNA, it is obvious that the last serving gNB will make decision on if paging with MT-SDT indication should be triggered, based on whether the received DL data/signalling from 5GC belong to the SDT bearer(s) of the UE or not, and whether the data volume is less than the thresholds in the relevant cells.
· For the cells of the neighbour gNBs within the UE’s RNA, considering that the data volume threshold of MT-SDT for the cells of the neighbour gNBs are controlled by the neighbour gNBs, for the paging within these cells, the MT-SDT paging decision should be made by the neighbour gNB, based on the information (MT-SDT indicator, data volume) received in the XnAP: RAN PAGING message from the last serving gNB.
Proposal 2: Each gNB makes decision on whether MT-SDT paging over Uu is triggered or not for its own cells.
Proposal 3: To assist the neighbour gNB within the UE’s RNA making decision on whether MT-SDT paging is triggered or not, the last serving gNB includes MT-SDT assistance information in the XnAP: RAN PAGING message, such information includes e.g. MT-SDT indicator, DL data volume.
3.1.2 Response to MT-SDT paging
RAN2 agreed that “Rel-18 MT-SDT after the MT-SDT paging trigger is detected, the RA-SDT and CG SDT solutions/procedures specified in Rel-17 is re-used as a baseline” and “It is possible for the network to configure only MT-SDT without MO-SDT RA resources and/or CG-SDT.”, the latest WID [1] also mentioned that “supporting RACH procedure based and CG-SDT procedure based UL response”. 
From RAN3 perspective, in case the UE resumes for MT-SDT (e.g. upon receiving the new resume cause ‘mt-SDT’ from UE), the network procedures of the RA-SDT w/o anchor relocation or CG-SDT procedures defined in Rel-17 will be used as the basis.
Proposal 4: RAN3 assumes that in case the UE resumes for MT-SDT (e.g. upon receiving the new resume cause ‘mt-SDT’ from UE), the network procedures of the RA-SDT w/o anchor relocation or CG-SDT procedures defined in Rel-17 will be used as the basis.
With this assumption, the DL SDT data would be allowed to send via DL tunnels established after receiving Retrieve UE Context Request message by last serving gNB, and then the subsequent UL/DL SDT data could be transmitted over the forwarding tunnels. 
RAN2 is discussing whether SDT RB configurations are common for MO-SDT and MT-SDT. If they are separate configurations, it would be necessary to have MT-SDT specific indicator in Retrieve UE Context Request message, to invoke the last serving gNB to provide the MT-SDT specific RLC configuration to the receiving gNB in case of RA-SDT without anchor relocation.
Proposal 5: RAN3 waits for RAN2 progress on SDT RB configurations for MO-SDT and MT-SDT, before discussing MT-SDT specific indicator in RETRIEVE UE CONTEXT REQUEST message in the XnAP messages. 
3.2 MT-SDT in disaggregated architecture
3.2.1 F1 impacts
Currently over F1 interface, the gNB-CU provides paging information to enable the gNB-DU to calculate the exact paging resources, and the gNB-DU is responsible for encoding the final RRC paging message and broadcasting the paging message over radio. 
For MT-SDT paging, the gNB-DU will be the node which generates the RRC paging message with MT-SDT indicator. Considering that the data volume threshold should be determined by the gNB-DU, the F1AP: PAGING message sent from the gNB-CU to the gNB-DU should also explicitly indicate that the paging is for the DL SDT data/signalling, and may also indicate the SDT assistance information, e.g. the volume of DL SDT data and signalling, if availiable. 
Proposal 6: Enhance F1AP: PAGING message with MT-SDT indicator and assistance information (e.g. the volume of DL SDT data and DL SDT signalling), if available.
3.2.2 E1 impacts
For a UE in RRC_Inactive mode, currently, once the downlink data arrives at the gNB-CU-UP, the gNB-CU-UP sends E1AP: DL DATA NOTIFICATION message towards the gNB-CU-CP, and the gNB-CU-UP can also optionally indicate which QoS flow the DL data belongs to.
As discussed above, the volume of DL SDT data and signalling may also be considered to make decision on MT-SDT paging, therefore, once DL SDT Data Arrives, the gNB-CU-UP needs to indicate the DL Data volume towards the gNB-CU-CP. On the other hand, if there is non-SDT data arrival, legacy DL Data Notification will be triggered.
Proposal 7: The gNB-CU-UP needs to indicate to the gNB-CU-CP about the DL SDT data arrival and optionally the data volume.
Considering that both the gNB-CU-CP and the gNB-CU-UP are aware of the QoS flow to DRB mapping and whether a DRB is an SDT DRB or not, in case of DL data arrival, the gNB-CU-UP first identifies if the DL data only belongs to SDT DRB(s), and if so, there are several options to inform the DL SDT data arrival from the gNB-CU-UP to the gNB-CU-CP:
· Option 1: the gNB-CU-UP indicates “which QoS flow(s) the DL data belongs to” and the data volume in the E1AP: DL DATA NOTIFICATION message, the gNB-CU-CP determines whether it is DL SDT data arrival based on whether the QoS flow(s) is currently mapped to SDT DRB(s).
· Add new Data Volume IE in the QoS Flow Item IE, to provide per QoS flow level data volume;
· The gNB-CU-CP sum the SDT data volume in case DL data comes from multiple QoS flows which belong to SDT DRB(s). 
· Option 2: the gNB-CU-UP indicates DL SDT Data Arrival with data volume in the E1AP: DL DATA NOTIFICATION message to the gNB-CU-CP.
· Add new E1AP IE(s), e.g. DL SDT Data Arrival IE and/or SDT Data Volume IE, in a per UE granularity.
· The gNB-CU-UP sum the SDT data volume in case DL data comes from multiple QoS flows which belong to SDT DRB(s). 
Considering that anyway the gNB-CU-UP has to identify if the DL data only belongs to SDT DRB(s), option 2 is more efficient from gNB-CU-CP handing and E1AP signalling point of view.
Note that as discussed in section 3.1.1, the volume of both DL SDT data and DL SDT signalling should be considered to make the decision on MT-SDT paging, upon receiving the DL SDT Data Volume from the gNB-CU-UP, the gNB-CU-CP should take it into consideration together with the volume of DL SDT signalling, if any.
Proposal 8: If the DL data only belongs to SDT DRB(s), the gNB-CU-UP indicates the DL SDT Data Arrival (e.g. DL SDT Data Arrival IE and/or DL SDT Data Volume IE) to the gNB-CU-CP in a per UE granularity in the E1AP: DL DATA NOTIFICATION message.
After triggering of MT-SDT from the network side, the gNB-CU-UP should keep detecting whether or not there is any subsequent SDT data arrival during the ongoing MT-SDT session, respectively. The following special cases requiring fast termination of SDT will lead to some interactions with the corresponding gNB-CU-CP:
· Case 1: All DL SDT data has been sent and there is no newer DLSDT data arrival;
· Case 2: Non-SDT data arrival during ongoing SDT session;
· Case 3: Subsequent DL SDT data becomes large enough. 
Proposal 9: The gNB-CU-UP can indicate an SDT termination request to the gNB-CU-CP when all DL SDT data has been sent and there is no newer DL SDT data arrival, or there is non-SDT data arrival or large new SDT data arrival.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Proposals
[bookmark: OLE_LINK17]Based on the discussion in this contribution, we made the following proposals.
Proposal 1: Decision on MT-SDT paging triggering should be made based on whether the DL data and signalling belongs to SDT bearer(s) or not, and may also consider the volume of DL SDT data and DL SDT signalling.
Proposal 2: Each gNB makes decision on whether MT-SDT paging over Uu is triggered or not for its own cells.
Proposal 3: To assist the neighbour gNB within the UE’s RNA making decision on whether MT-SDT paging is triggered or not, the last serving gNB includes MT-SDT assistance information in the XnAP: RAN PAGING message, such information includes e.g. MT-SDT indicator, DL data volume.
Proposal 4: RAN3 assumes that in case the UE resumes for MT-SDT (e.g. upon receiving the new resume cause ‘mt-SDT’ from UE), the network procedures of the RA-SDT w/o anchor relocation or CG-SDT procedures defined in Rel-17 will be used as the basis.
Proposal 5: RAN3 waits for RAN2 progress on SDT RB configurations for MO-SDT and MT-SDT, before discussing MT-SDT specific indicator in RETRIEVE UE CONTEXT REQUEST message in the XnAP messages. 
Proposal 6: Enhance F1AP: PAGING message with MT-SDT indicator and assistance information (e.g. the volume of DL SDT data and DL SDT signalling), if available.
Proposal 7: The gNB-CU-UP needs to indicate to the gNB-CU-CP about the DL SDT data arrival and optionally the data volume.
Proposal 8: If the DL data only belongs to SDT DRB(s), the gNB-CU-UP indicates the DL SDT Data Arrival (e.g. DL SDT Data Arrival IE and/or DL SDT Data Volume IE) to the gNB-CU-CP in a per UE granularity in the E1AP: DL DATA NOTIFICATION message.
Proposal 9: The gNB-CU-UP can indicate an SDT termination request to the gNB-CU-CP when all DL SDT data has been sent and there is no newer DL SDT data arrival, or there is non-SDT data arrival or large new SDT data arrival.
Based on the proposals above, we further provide the TPs in section 6, 7, 8 to TS 38.300, TS 38.473, TS 37.483 BL CRs, and provide the TS 38.401 CR in [3].
5. Reference
[1] [bookmark: _Hlk124177168]RP-222993 Revised WI: Mobile Terminated-Small Data Transmission (MT-SDT) for NR, ZTE
[2] RAN2#120 chair note
[3] R3-230105 Introduction of MT-SDT, CR to TS 38.401, Huawei
6. TP for TS 38.300 BL CR
[bookmark: _Toc124536364]18.x	Paging triggered SDT (MT-SDT)
The overall procedure for Paging triggered SDT (MT-SDT) is illustrated in the figure 18.X-1.


Figure 18.X-1. Paging triggered SDT (MT-SDT)
1.	A RAN paging trigger event occurs (incoming DL SDT data and/or signalling from 5GC, etc.)
2.	The last serving gNB triggers RAN paging for MT-SDT, either in the cells controlled by the last serving gNB, or also by means of XnAP: RAN Paging (with MT-SDT indicator, and may also the volume of DL SDT data and DL SDT signalling from 5GC) in cells controlled by other gNBs, configured to the UE in the RNA.
3.	Upon receiving the XnAP: RAN Paging, the receiving gNB pages UE with I-RNTI and optionally the MT-SDT indicator.
NOTE 1: it is up to the last serving gNB and the receiving gNB to make decision on whether the RAN Paging over the cells controlled by itself is triggered with MT-SDT indicator or not.
4.   Based on the MT-SDT indicator received in paging, the UE initiates MO-SDT (the RACH based SDT with/without anchor relocation, or CG based SDT), with the following differences:
-	the UE sends RRCResumeRequest message with the resume cause ‘mt-SDT’, and may without user data and/or signalling.
NOTE 2: in case the RAN paging is triggered without MT-SDT indicator, if the UE has been successfully reached, it attempts to resume from RRC_INACTIVE, as described in clause 9.2.2.4.1.
7. TP for TS 38.473 BL CR
[bookmark: _Toc20955845][bookmark: _Toc29892939][bookmark: _Toc36556876][bookmark: _Toc45832266][bookmark: _Toc51763446][bookmark: _Toc64448609][bookmark: _Toc66289268][bookmark: _Toc74154381][bookmark: _Toc81383125][bookmark: _Toc88657758][bookmark: _Toc97910670][bookmark: _Toc99038309][bookmark: _Toc99730571][bookmark: _Toc105510690][bookmark: _Toc105927222][bookmark: _Toc106109762][bookmark: _Toc113835199][bookmark: _Toc120124042][bookmark: _Toc121161042]----------------Start of the First Change---------------------
8.7.1	Paging 
[bookmark: _Toc20955846][bookmark: _Toc29892940][bookmark: _Toc36556877][bookmark: _Toc45832267][bookmark: _Toc51763447][bookmark: _Toc64448610][bookmark: _Toc66289269][bookmark: _Toc74154382][bookmark: _Toc81383126][bookmark: _Toc88657759][bookmark: _Toc97910671][bookmark: _Toc99038310][bookmark: _Toc99730572][bookmark: _Toc105510691][bookmark: _Toc105927223][bookmark: _Toc106109763][bookmark: _Toc113835200][bookmark: _Toc120124043][bookmark: _Toc121161043]8.7.1.1	General
The purpose of the Paging procedure is used to provide the paging information to enable the gNB-DU to page a UE. The procedure uses non-UE associated signalling.
[bookmark: _Toc20955847][bookmark: _Toc29892941][bookmark: _Toc36556878][bookmark: _Toc45832268][bookmark: _Toc51763448][bookmark: _Toc64448611][bookmark: _Toc66289270][bookmark: _Toc74154383][bookmark: _Toc81383127][bookmark: _Toc88657760][bookmark: _Toc97910672][bookmark: _Toc99038311][bookmark: _Toc99730573][bookmark: _Toc105510692][bookmark: _Toc105927224][bookmark: _Toc106109764][bookmark: _Toc113835201][bookmark: _Toc120124044][bookmark: _Toc121161044]8.7.1.2	Successful Operation
[image: ]
Figure 8.7.1.2-1: Paging procedure. Successful operation.
The gNB-CU initiates the procedure by sending a PAGING message.
The Paging DRX IE may be included in the PAGING message, and if present the gNB-DU may use it to determine the final paging cycle for the UE.
The Paging Priority IE may be included in the PAGING message, and if present the gNB-DU may use it according to TS 23.501 [21].
At the reception of the PAGING message, the gNB-DU shall perform paging of the UE in cells which belong to cells as indicated in the Paging Cell List IE.
The Paging Origin IE may be included in the PAGING message, and if present the gNB-DU shall transfer it to the UE.
[bookmark: _Toc20955848][bookmark: _Toc29892942][bookmark: _Toc36556879][bookmark: _Toc45832269][bookmark: _Toc51763449][bookmark: _Toc64448612][bookmark: _Toc66289271][bookmark: _Toc74154384][bookmark: _Toc81383128][bookmark: _Toc88657761][bookmark: _Toc97910673]The RAN UE Paging DRX IE may be included in the PAGING message, and if present the gNB-DU may use it according to TS 38.304 [24].
The CN UE Paging DRX IE may be included in the PAGING message, and if present the gNB-DU may use it according to TS 38.304 [24].
The NR Paging eDRX Information IE may be included in the PAGING message, and if present the gNB-DU may use it according to TS 38.304 [24].
The NR Paging eDRX Information for RRC INACTIVE IE may be included in the PAGING message, and if present the gNB-DU shall, if supported, use it according to TS 38.304 [24].
The Paging Cause IE may be included in the PAGING message. If present the gNB-DU shall, if supported, send it to UE according to TS 38.331 [8].
The PEIPS Assistance Information IE may be included in the PAGING message, and if present the gNB-DU shall, if supported, use it for paging subgrouping of the UE, as specified in TS 38.300 [6]. 
The UEID Subgrouping Support Indication IE may be included in UE Paging Capability IE in the PAGING message, and if present the gNB-DU shall, if supported, use it for paging subgrouping of the UE, as specified in TS 38.300 [6]. 
The RedCap Indication IE may be included in the UE Paging Capability IE in the PAGING message, and if present the gNB-DU shall, if supported, use it for paging of RedCap UEs.
The Last Used Cell Indication IE may be included in the Paging Cell Item IEs IE of the PAGING message, and if present the gNB-DU shall, if supported, consider the cell identified by the NR CGI IE as the last used cell of the paged UE, and use it as specified in TS 38.331 [8].
[bookmark: _Toc99038312][bookmark: _Toc99730574][bookmark: _Toc105510693][bookmark: _Toc105927225][bookmark: _Toc106109765]The PEI Subgrouping Support Indication IE may be included in the Paging Cell Item IEs IE in the PAGING message, and if present the gNB-DU shall, if supported, consider that the cell identified by the NR CGI IE is supported by the UE to receive the paging early indication as described in TS 38.300 [6] and TS 38.304 [24].
The UE Paging Capability IE may be included in the PAGING message, and if present the gNB-DU shall, if supported, take it into account when paging the UE.
The MT-SDT Information IE may be included in the PAGING message, and if present the gNB-DU shall, if supported, take it into account to make decision on MT-SDT paging.
[bookmark: _Toc113835202][bookmark: _Toc120124045][bookmark: _Toc121161045]8.7.1.3	Abnormal Conditions
Not applicable.
----------------Start of the Next Change---------------------
[bookmark: _Toc20955901][bookmark: _Toc29893013][bookmark: _Toc36556950][bookmark: _Toc45832382][bookmark: _Toc51763635][bookmark: _Toc64448801][bookmark: _Toc66289460][bookmark: _Toc74154573][bookmark: _Toc81383317][bookmark: _Toc88657950][bookmark: _Toc97910862][bookmark: _Toc99038582][bookmark: _Toc99730845][bookmark: _Toc105510974][bookmark: _Toc105927506][bookmark: _Toc106110046][bookmark: _Toc113835483][bookmark: _Toc120124330][bookmark: _Toc121161330]9.2.6	Paging messages
[bookmark: _Toc20955902][bookmark: _Toc29893014][bookmark: _Toc36556951][bookmark: _Toc45832383][bookmark: _Toc51763636][bookmark: _Toc64448802][bookmark: _Toc66289461][bookmark: _Toc74154574][bookmark: _Toc81383318][bookmark: _Toc88657951][bookmark: _Toc97910863][bookmark: _Toc99038583][bookmark: _Toc99730846][bookmark: _Toc105510975][bookmark: _Toc105927507][bookmark: _Toc106110047][bookmark: _Toc113835484][bookmark: _Toc120124331][bookmark: _Toc121161331]9.2.6.1	PAGING
This message is sent by the gNB-CU and is used to request the gNB-DU to page UEs.
Direction: gNB-CU  gNB-DU
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Identity Index value
	M
	
	9.3.1.39
	
	YES
	reject

	CHOICE Paging Identity
	M
	
	
	
	YES
	reject

	>RAN UE Paging identity
	
	
	
	
	
	

	>>RAN UE Paging identity
	M
	
	9.3.1.43
	
	-
	

	>CN UE paging identity
	
	
	
	
	
	

	>>CN UE paging identity 
	M
	
	9.3.1.44
	
	-
	

	//skip unchanged part
	
	
	
	
	
	

	PEIPS Assistance Information
	O
	
	9.3.1.269
	
	YES
	ignore

	UE Paging Capability 
	O
	
	9.3.1.270
	
	YES
	ignore

	MT-SDT Information
	O
	
	9.3.1.xxx
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPagingCells
	Maximum no. of paging cells, the maximum value is 512. 



----------------Start of the Next Change---------------------
[bookmark: _Toc99038941][bookmark: _Toc99731204][bookmark: _Toc105511335][bookmark: _Toc105927867][bookmark: _Toc106110407][bookmark: _Toc113835844][bookmark: _Toc120124692][bookmark: _Toc121161692]9.3.1.xxx	MT-SDT Information 
This IE is used to indicate an MT-SDT transaction and to provide the assistant information.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	MT-SDT Indicator
	M
	
	ENUMERATED (true, …)
	

	MT-SDT Data Volume 
	O
	
	FFS
	 



----------------Start of the Next Change---------------------

3GPP
[bookmark: _Toc20956002][bookmark: _Toc29893128][bookmark: _Toc36557065][bookmark: _Toc45832585][bookmark: _Toc51763907][bookmark: _Toc64449079][bookmark: _Toc66289738][bookmark: _Toc74154851][bookmark: _Toc81383595][bookmark: _Toc88658229][bookmark: _Toc97911141][bookmark: _Toc99038965][bookmark: _Toc99731228][bookmark: _Toc105511363][bookmark: _Toc105927895][bookmark: _Toc106110435][bookmark: _Toc113835877][bookmark: _Toc120124733][bookmark: _Toc121161733]9.4.4	PDU Definitions
-- ASN1START 
-- **************************************************************
--
-- PDU definitions for F1AP.
--
-- **************************************************************

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

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	BroadcastMRBs-FailedToBeModified-Item,
	BroadcastMRBs-FailedToBeSetup-Item,
//skip unchanged part
	SDTBearerConfigurationQueryIndication,
	SDTBearerConfigurationInfo,
	PosSItypeList,
	DAPS-HO-Status,
	UuRLCChannelID,
	UplinkTxDirectCurrentTwoCarrierListInfo,
	SRSPosRRCInactiveQueryIndication,
	MC-PagingCell-Item,
	MT-SDT-Information



FROM F1AP-IEs

	PrivateIE-Container{},
	ProtocolExtensionContainer{},
	ProtocolIE-Container{},
//skip unchanged part
	id-SDTBearerConfigurationQueryIndication,
	id-SDTBearerConfigurationInfo,
	id-PosSItypeList,
	id-DAPS-HO-Status,
	id-SRBMappingInfo,
	id-UplinkTxDirectCurrentTwoCarrierListInfo,
	id-SRSPosRRCInactiveQueryIndication,
	id-MT-SDT-Information,
	maxCellingNBDU,
	maxnoofCandidateSpCells,
	maxnoofDRBs,
//skip unchanged part
-- **************************************************************
--
-- Paging PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- Paging
--
-- **************************************************************

Paging ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ PagingIEs}},
	...
}

PagingIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-UEIdentityIndexValue	CRITICALITY reject	TYPE UEIdentityIndexValue		PRESENCE mandatory	}|
	{ ID id-PagingIdentity			CRITICALITY reject	TYPE PagingIdentity				PRESENCE mandatory	}|
	{ ID id-PagingDRX				CRITICALITY ignore	TYPE PagingDRX					PRESENCE optional	}|
	{ ID id-PagingPriority			CRITICALITY ignore	TYPE PagingPriority				PRESENCE optional	}|
	{ ID id-PagingCell-List			CRITICALITY ignore	TYPE PagingCell-list			PRESENCE mandatory	}|
	{ ID id-PagingOrigin			CRITICALITY ignore	TYPE PagingOrigin				PRESENCE optional	}|
	{ ID id-RANUEPagingDRX			CRITICALITY ignore	TYPE PagingDRX					PRESENCE optional	}|
	{ ID id-CNUEPagingDRX			CRITICALITY ignore	TYPE PagingDRX					PRESENCE optional	}|
	{ ID id-NRPagingeDRXInformation	CRITICALITY ignore	TYPE NRPagingeDRXInformation	PRESENCE optional	}|
	{ ID id-NRPagingeDRXInformationforRRCINACTIVE	CRITICALITY ignore	TYPE NRPagingeDRXInformationforRRCINACTIVE	PRESENCE optional	}|
	{ ID id-PagingCause			CRITICALITY ignore	TYPE PagingCause				PRESENCE optional	}|
	{ ID id-PEIPSAssistanceInfo		CRITICALITY ignore	TYPE PEIPSAssistanceInfo		PRESENCE optional	}|
	{ ID id-UEPagingCapability		CRITICALITY ignore	TYPE UEPagingCapability			PRESENCE optional	}|
	{ ID id-MT-SDT-Information		CRITICALITY ignore	TYPE MT-SDT-Information			PRESENCE optional	},
	...
}

PagingCell-list::= SEQUENCE (SIZE(1.. maxnoofPagingCells)) OF ProtocolIE-SingleContainer { { PagingCell-ItemIEs } }

PagingCell-ItemIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-PagingCell-Item		CRITICALITY ignore	TYPE PagingCell-Item			PRESENCE mandatory}	,
	...
}


----------------Start of the 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,
//skip unchanged part
MRB-ProgressInformation ::= CHOICE {
	pdcp-SN12			INTEGER (0..4095),
	pdcp-SN18			INTEGER (0..262143),
	choice-extension		ProtocolIE-SingleContainer { { MRB-ProgressInformation-ExtIEs} }
}

MRB-ProgressInformation-ExtIEs F1AP-PROTOCOL-IES ::= {
	...
}

MT-SDT-Indicator ::= ENUMERATED {true, ...}

MT-SDT-Information ::= SEQUENCE {
	mt-sdt-indicator			MT-SDT-Indicator,
	mt-sdt-data-volume			FFS						OPTIONAL,
	iE-Extension				ProtocolExtensionContainer { { MT-SDT-Information-ExtIEs} } 		OPTIONAL,
	...
}

MT-SDT-Information-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

MulticastF1UContextReferenceF1 ::= OCTET STRING (SIZE(4))

MulticastF1UContextReferenceCU ::= OCTET STRING (SIZE(4))

MultipleULAoA ::= SEQUENCE {
	multipleULAoA					MultipleULAoA-List,
	iE-Extensions					ProtocolExtensionContainer { { MultipleULAoA-ExtIEs} } OPTIONAL,
	...
}

MultipleULAoA-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}
----------------Start of the Next 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) } 
//skip unchanged part
[bookmark: _Hlk120276272]id-UplinkTxDirectCurrentTwoCarrierListInfo			ProtocolIE-ID ::= 684
id-UE-MulticastMRBs-ToBeSetup-atModify-List			ProtocolIE-ID ::= 685
id-UE-MulticastMRBs-ToBeSetup-atModify-Item			ProtocolIE-ID ::= 686
id-MC-PagingCell-List								ProtocolIE-ID ::= 687
id-MC-PagingCell-Item								ProtocolIE-ID ::= 688
id-SRSPosRRCInactiveQueryIndication					ProtocolIE-ID ::= 689
id-MT-SDT-Information								ProtocolIE-ID ::= xxx

END
-- ASN1STOP 
----------------End of the Changes---------------------

8. TP for TS 37.483 BL CR
----------------Start of the First Change---------------------
[bookmark: _Toc20955519][bookmark: _Toc29460945][bookmark: _Toc29505677][bookmark: _Toc36556202][bookmark: _Toc45881641][bookmark: _Toc51852275][bookmark: _Toc56620226][bookmark: _Toc64447866][bookmark: _Toc74152641][bookmark: _Toc88656066][bookmark: _Toc88657125][bookmark: _Toc105657108][bookmark: _Toc106108489][bookmark: _Toc112687582][bookmark: _Toc120092925]8.3.7	DL Data Notification
[bookmark: _Toc20955520][bookmark: _Toc29460946][bookmark: _Toc29505678][bookmark: _Toc36556203][bookmark: _Toc45881642][bookmark: _Toc51852276][bookmark: _Toc56620227][bookmark: _Toc64447867][bookmark: _Toc74152642][bookmark: _Toc88656067][bookmark: _Toc88657126][bookmark: _Toc105657109][bookmark: _Toc106108490][bookmark: _Toc112687583][bookmark: _Toc120092926]8.3.7.1	General
This procedure is initiated by the gNB-CU-UP to indicate the detection of DL data arrival for the UE, or indicate that a DL packet including a QFI value in the NG-U header not configured by the QoS Flows Information To Be Setup IE or the Flow Mapping Information IE is received for the first time. The procedure uses UE-associated signalling.
[bookmark: _Toc20955521][bookmark: _Toc29460947][bookmark: _Toc29505679][bookmark: _Toc36556204][bookmark: _Toc45881643][bookmark: _Toc51852277][bookmark: _Toc56620228][bookmark: _Toc64447868][bookmark: _Toc74152643][bookmark: _Toc88656068][bookmark: _Toc88657127][bookmark: _Toc105657110][bookmark: _Toc106108491][bookmark: _Toc112687584][bookmark: _Toc120092927]8.3.7.2	Successful Operation


Figure 8.3.7.2-1: DL Data Notification procedure: Successful Operation.
The gNB-CU-UP initiates the procedure by sending the DL DATA NOTIFICATION message to the gNB-CU-CP.
If the PPI IE is included in the DL DATA NOTIFICATION message, the gNB-CU-CP shall use it for paging policy differentiation.
If the PDU Session To Notify List IE is included in the DL DATA NOTIFICATION message, the gNB-CU-CP shall, if supported, either map the flow(s) included in PDU Session To Notify List IE to the existing DRB or establish a new DRB for the flow(s).
NOTE: 	If a DL packet including a QFI value in the NG-U header not configured by the QoS Flows Information To Be Setup IE or the Flow Mapping Information IE is received, the gNB-CU-UP may deliver the DL packet via any existing configured DRB before it initiates DL Data Notification procedure.
If the MT-SDT Information IE is included in the DL DATA NOTIFICATION message, the gNB-CU-CP shall, if supported, consider that there are only data packets for SDT DRB(s) arrive, and take the provided information into account for paging.
----------------Start of the Next Change---------------------
[bookmark: _Toc20955575][bookmark: _Toc29461010][bookmark: _Toc29505742][bookmark: _Toc36556267][bookmark: _Toc45881725][bookmark: _Toc51852363][bookmark: _Toc56620314][bookmark: _Toc64447954][bookmark: _Toc74152729][bookmark: _Toc88656154][bookmark: _Toc88657213][bookmark: _Toc105657247][bookmark: _Toc106108628][bookmark: _Toc112687721][bookmark: _Toc120093064]9.2.2.13	DL DATA NOTIFICATION
This message is sent by the gNB-CU-UP to provide information about the DL data detection to the gNB-CU-CP.
Direction: gNB-CU-UP  gNB-CU-CP
	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-CP UE E1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-CU-UP UE E1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	Paging Priority Indicator (PPI)
	O
	
	9.3.1.55
	
	YES
	ignore

	PDU Session To Notify List
	O
	
	
	
	YES
	ignore

	>PDU Session To Notify Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>>QoS Flow List
	M
	
	9.3.1.12
	
	-
	-

	MT-SDT Information
	O
	
	9.3.1.xxx
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSessionResource 
	Maximum no. of PDU Sessions for a UE. Value is 256.



----------------Start of the Next Change---------------------
[bookmark: _Toc105657398][bookmark: _Toc106108779][bookmark: _Toc112687872][bookmark: _Toc120093216]9.3.1.xxx	MT-SDT Information
This IE is used to indicate an MT-SDT transaction and to provide the assistant information.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	MT-SDT Indicator
	M
	
	ENUMERATED (true, …)
	

	MT-SDT Data Volume 
	O
	
	FFS
	 



----------------Start of the Next Change---------------------

[bookmark: _Toc20955683][bookmark: _Toc29461126][bookmark: _Toc29505858][bookmark: _Toc36556383][bookmark: _Toc45881870][bookmark: _Toc51852511][bookmark: _Toc56620462][bookmark: _Toc64448104][bookmark: _Toc74152880][bookmark: _Toc88656306][bookmark: _Toc88657365][bookmark: _Toc105657471][bookmark: _Toc106108852][bookmark: _Toc112687955][bookmark: _Toc120093301][bookmark: _GoBack]9.4.4	PDU Definitions
-- ASN1START
-- **************************************************************
--
-- PDU definitions for E1AP
--
-- **************************************************************

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

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules
--
-- **************************************************************

IMPORTS
	
	Cause,
	CriticalityDiagnostics,
	GNB-CU-CP-MBS-E1AP-ID,
	GNB-CU-UP-MBS-E1AP-ID,
//skip unchanged part
	MCBearerContextToModifyConfirm,
	MBSMulticastF1UContextDescriptor,
	GNB-CU-UP-MBS-Support-Info,
	SDTContinueROHC,
	MDTPLMNModificationList,
	MT-SDT-Information


FROM E1AP-IEs

	PrivateIE-Container{},
	ProtocolExtensionContainer{},
	ProtocolIE-Container{},
	ProtocolIE-ContainerList{},
	ProtocolIE-SingleContainer{},
	E1AP-PRIVATE-IES,
	E1AP-PROTOCOL-EXTENSION,
//skip unchanged part
	id-MCBearerContextToModifyRequired,
	id-MCBearerContextToModifyConfirm,
	id-MBSMulticastF1UContextDescriptor,
	id-gNB-CU-UP-MBS-Support-Info,
	id-SDTContinueROHC,
	id-ManagementBasedMDTPLMNModificationList,
	id-MT-SDT-Information,

	maxnoofErrors,
	maxnoofSPLMNs,
	maxnoofDRBs,
//skip unchanged part
-- **************************************************************
--
-- DL DATA NOTIFICATION
--
-- **************************************************************

-- **************************************************************
--
-- DL Data Notification
--
-- **************************************************************

DLDataNotification ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { DLDataNotificationIEs } },
	...
}

DLDataNotificationIEs E1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-CP-UE-E1AP-ID			CRITICALITY reject	TYPE GNB-CU-CP-UE-E1AP-ID			PRESENCE mandatory }|
	{ ID id-gNB-CU-UP-UE-E1AP-ID			CRITICALITY reject	TYPE GNB-CU-UP-UE-E1AP-ID			PRESENCE mandatory }|
	{ ID id-PPI								CRITICALITY ignore	TYPE PPI							PRESENCE optional }|
	{ ID id-PDU-Session-To-Notify-List		CRITICALITY ignore	TYPE PDU-Session-To-Notify-List		PRESENCE optional }|
	{ ID id-MT-SDT-Information				CRITICALITY ignore	TYPE MT-SDT-Information				PRESENCE optional	},
	...
} 
----------------Start of the 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,
//skip unchanged part
MRDC-Usage-Information ::= SEQUENCE {
	data-Usage-per-PDU-Session-Report		Data-Usage-per-PDU-Session-Report			OPTIONAL,
	data-Usage-per-QoS-Flow-List			Data-Usage-per-QoS-Flow-List				OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { { MRDC-Usage-Information-ExtIEs} } OPTIONAL,
...
}

MRDC-Usage-Information-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}

MT-SDT-Indicator ::= ENUMERATED {true, ...}

MT-SDT-Information ::= SEQUENCE {
	mt-sdt-indicator			MT-SDT-Indicator,
	mt-sdt-data-volume			FFS						OPTIONAL,
	iE-Extension				ProtocolExtensionContainer { { MT-SDT-Information-ExtIEs} } 		OPTIONAL,
	...
}

MT-SDT-Information-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}


M4Configuration ::= SEQUENCE {
	m4period			M4period,
	m4-links-to-log		Links-to-log,
	iE-Extensions		ProtocolExtensionContainer { { M4Configuration-ExtIEs} } OPTIONAL,
	...
}

M4Configuration-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-M4ReportAmount		CRITICALITY ignore	EXTENSION M4ReportAmount		PRESENCE optional		},
	...
}

----------------Start of the Next Change---------------------
[bookmark: _Toc20955686][bookmark: _Toc29461129][bookmark: _Toc29505861][bookmark: _Toc36556386][bookmark: _Toc45881873][bookmark: _Toc51852514][bookmark: _Toc56620465][bookmark: _Toc64448107][bookmark: _Toc74152883][bookmark: _Toc88656309][bookmark: _Toc88657368][bookmark: _Toc105657474][bookmark: _Toc106108855][bookmark: _Toc112687958][bookmark: _Toc120093304]9.4.7	Constant Definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************
//skip unchanged part
id-DiscardTimerExtended											ProtocolIE-ID ::= 177
id-ManagementBasedMDTPLMNModificationList						ProtocolIE-ID ::= 178
id-MCForwardingResourceRequest									ProtocolIE-ID ::= 179
id-MCForwardingResourceIndication								ProtocolIE-ID ::= 180
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-MT-SDT-Information											ProtocolIE-ID ::= xxx



END
-- ASN1STOP
----------------End of the Changes---------------------
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