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1. Introduction
This contribution is to provide the text proposal for TS 37.340 on the conditional PSCell change.

2. Text Proposal
--------------------------------------------------------start of Change----------------------------------------------------------------------
[bookmark: _Toc20612004]3.1 Definitions
For the purposes of the present document, the terms and definitions are given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] and TS 36.300 [2].
En-gNB: node providing NR user plane and control plane protocol terminations towards the UE, and acting as Secondary Node in EN-DC.
Master Cell Group:	in MR-DC, a group of serving cells associated with the Master Node, comprising of the SpCell (PCell) and optionally one or more SCells.
Master node: in MR-DC, the radio access node that provides the control plane connection to the core network. It may be a Master eNB (in EN-DC), a Master ng-eNB (in NGEN-DC) or a Master gNB (in NR-DC and NE-DC).
MCG bearer: in MR-DC, a radio bearer with an RLC bearer (or two RLC bearers, in case of CA packet duplication) only in the MCG.
MN terminated bearer: in MR-DC, a radio bearer for which PDCP is located in the MN.
MCG SRB: in MR-DC, a direct SRB between the MN and the UE.
Multi-Radio Dual Connectivity: Dual Connectivity between E-UTRA and NR nodes, or between two NR nodes.
Ng-eNB: as defined in TS 38.300 [3].
PCell: SpCell of a master cell group.
PSCell: SpCell of a secondary cell group.
RLC bearer: RLC and MAC logical channel configuration of a radio bearer in one cell group.
Conditional SN modification: A SN modification procedure that is executed only when the execution condition is met.
CSM configuration: Configuration of candidate cell(s) and execution condition(s) that are used for determining when/whether the conditional SN modification is executed.
CSM candidate cell: A candidate cell for conditional SN modification, for which UE has been configured with a conditional SN modification configuration.
Conditional SN change: A SN change procedure that is executed only when the execution condition(s) is met.
CSC configuration: Configuration of candidate cell(s) and execution condition(s) that are used for determining when/whether the conditional SN change is executed.
CSC candidate cell: A candidate cell for conditional SN change, for which UE has been configured with a conditional SN change configuration.
Secondary Cell Group: in MR-DC, a group of serving cells associated with the Secondary Node, comprising of the SpCell (PSCell) and optionally one or more SCells.
Secondary node: in MR-DC, the radio access node, with no control plane connection to the core network, providing additional resources to the UE. It may be an en-gNB (in EN-DC), a Secondary ng-eNB (in NE-DC) or a Secondary gNB (in NR-DC and NGEN-DC).
SCG bearer: in MR-DC, a radio bearer with an RLC bearer (or two RLC bearers, in case of CA packet duplication) only in the SCG.
SN terminated bearer: in MR-DC, a radio bearer for which PDCP is located in the SN.
SpCell: primary cell of a master or secondary cell group.
SRB3: in EN-DC, NGEN-DC and NR-DC, a direct SRB between the SN and the UE.
Split bearer: in MR-DC, a radio bearer with RLC bearers both in MCG and SCG.
Split PDU Session (or PDU Session split): a PDU Session whose QoS Flows are served by more than one SDAP entities in the NG-RAN. 
Split SRB: in MR-DC, a SRB between the MN and the UE with RLC bearers both in MCG and SCG.
User plane resource configuration: in MR-DC with 5GC, encompasses radio network resources and radio access resources related to either one or more PDU sessions, one or more QoS flows, one or more DRBs, or any combination thereof.
--------------------------------------------------------Next Change----------------------------------------------------------------------
[bookmark: _Toc20612005]3.2 Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] and TS 36.300 [2].
CSM	Conditional SN Modification
CSC	Conditional SN Change
DC	Intra-E-UTRA Dual Connectivity
EN-DC	E-UTRA-NR Dual Connectivity
MCG	Master Cell Group
MN	Master Node
MR-DC	Multi-Radio Dual Connectivity
NE-DC	NR-E-UTRA Dual Connectivity
NGEN-DC	NG-RAN E-UTRA-NR Dual Connectivity
NR-DC	NR-NR Dual Connectivity
SCG	Secondary Cell Group
SN	Secondary Node
--------------------------------------------------------Next Change----------------------------------------------------------------------
[bookmark: _Toc20612053]10.3a	Conditional Secondary Node Modification (MN/SN initiated)
Conditional SN modification (CSM) is characterized by a configured execution condition that determines when/whether the corresponding SN modification is executed. UE starts evaluating the execution condition(s) upon receiving the CSM configuration, executes the CSM configuration once the condition(s) is met, and stops evaluating the execution condition during the CSM execution.
The following principles apply to CSM:
-	The CSM configuration contains the configuration of CSM candidate cell(s) and execution condition(s). 
-	An execution condition consists of measurement events, such as A3 and A5. Only single RS type is supported and at most two different execution quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously for the evaluation of CSM execution condition of a single candidate cell.
-	Reception of SN modification configuration (without conditional component), as described in clause 10.x.x.x overrides any configured CSM configuration.
-	While executing CSM, UE will not monitor the source cell.
-	The network can release a configured CSM configuration using an RRC message.

10.3a.1	EN-DC
MN initiated SN Modification 


Figure 10.3a.1-1: Conditional SN Modification procedure - MN initiated


The MN uses this procedure to initiate PSCell changes within the same SN.
1.	The MN sends the Conditional SgNB Modification Request message to SN for requesting conditional PSCell change.
2.	The SN responds with the conditional SgNB Modification Request Acknowledge message, which contains the configuration information of CSM candidate cell(s) within an RRC configuration message.
3.	The MN initiates the RRC connection reconfiguration procedure, including CSM configuration of CSM candidate cell(s) and CSM execution condition(s).
4. Steps 4 is the same as that in Figure 10.3.1-1.
5/6. UE sends an RRCConnectionReconfigurationComplete message to the MeNB. The MeNB forwards the RRCConnectionReconfigurationComplete message to the SgNB.
7. UE starts evaluating the CSM execution condition(s) for the CSM candidate cell(s). If at least one CSM candidate cell satisfies the corresponding CSM execution condition, the UE detaches from the old SPCell.
8/9. The UE accesses to the target cell and replies with an RRCReconfigurationComplete message.
10. Steps 10-13 are the same as those in Figure 10.3.1-1.

SN initiated SN Modification with MN involvement


Figure 10.3a.1-2: Conditional SN Modification procedure - SN initiated with MN involvement


The SN uses the procedure to initiate PSCell changes within the same SN.
1.	The SN sends the Conditional SgNB Modification Required message to MN.
2. The MN sends the Conditional SgNB Modification Request message to SN for requesting conditional PSCell change.
3.	The SN responds with the conditional SgNB Modification Request Acknowledge message, which contains the configuration information of CSM candidate cell(s) within an RRC configuration message.
4.	The MN initiates the RRC connection reconfiguration procedure, including CSM configuration of CSM candidate cell(s) and CSM execution condition(s).
5/6. UE sends an RRCConnectionReconfigurationComplete message to the MN. The MN sends the conditional SN modification confirm to the SN.
7. UE starts evaluating the CSM execution condition(s) for the CSM candidate cell(s). If at least one CSM candidate cell satisfies the corresponding CSM execution condition, the UE detaches from the source Cell.
8. 	The UE accesses to the target cell and replies with an RRCReconfigurationComplete message.
9. Steps 8-12 are the same as those in Figure 10.3.1-1.

SN initiated SN Modification without MN involvement


Figure 10.3a.1-3: Conditional SN modification - SN initiated without MN involvement
The SN uses this procedure to initiate PSCell changes within the same SN.
1.	The SN sends the RRCConnectionReconfiguration message to the UE through SRB3, which contains the configuration information of CSM candidate cell(s) and CSM execution condition(s).
2.	The UE sends an RRCConnectionReconfigurationComplete message to the SN.
3. UE starts evaluating the CSM execution condition(s) for the CSM candidate cell(s). If at least one CSM candidate cell satisfies the corresponding CSM execution condition, the UE detaches from the previous SPCell.
4. 	The UE accesses to the target cell and replies with an RRCReconfigurationComplete message.


Transfer of an NR RRC message to/from the UE (when SRB3 is not used)


Figure 10.3.1-4: Transfer of an NR RRC message to/from the UE
The SN uses this procedure to initiate PSCell changes within the same SN.
1.	The SN initiates the procedure by sending the Conditional SgNB Modification Required to the MN.
2. The MN sends the RRCConnectionReconfiguration message to the UE, which contains the configuration information of CSM candidate cell(s) and CSM execution condition(s).
3/4. The UE sends an RRCConnectionReconfigurationComplete message to the SN. The MN sends conditional SgNB Modification confirm to SN.
5. UE starts evaluating the CSM execution condition(s) for the CSM candidate cell(s). If at least one CSM candidate cell satisfies the corresponding CSM execution condition, the UE detaches from the source Cell.
6/7. The UE accesses to the target cell and replies with an RRCReconfigurationComplete message.















10.3a.2	MR-DC with 5GC
MN initiated SN Modification


Figure 10.3a.2-1: Conditional SN Modification procedure - MN initiated
The MN uses this procedure to initiate PSCell changes within the same SN.
1.	The MN sends the Conditional SgNB Modification Request message to SN for requesting conditional PSCell change.
2.	The SN responds with the conditional SgNB Modification Request Acknowledge message, which contains the configuration information of CSM candidate cell(s) within an RRC configuration message.
3.	The MN initiates the RRC connection reconfiguration procedure, including CSM configuration of CSM candidate cell(s) and CSM execution condition(s).
4. UE sends an RRCConnectionReconfigurationComplete message to the MN.
5. UE starts evaluating the CSM execution condition(s) for the CSM candidate cell(s). If at least one CSM candidate cell satisfies the corresponding CSM execution condition, the UE detaches from the previous SPCell.
6/7. The UE accesses to the target cell and replies with an RRCReconfigurationComplete message.
8. Steps 8-13 are the same as those in Figure 10.3.2-1.


SN initiated SN Modification with MN involvement


Figure 10.3a.2-2: Conditional SN Modification procedure - SN initiated with MN involvement
The SN uses the procedure to initiate PSCell changes within the same SN.
1. The SN sends the Conditional SgNB Modification Required message to MN.
2/3. The MN sends the Conditional SgNB Modification Request message to SN for requesting conditional PSCell change. The SN responds with the conditional SgNB Modification Request Acknowledge message, which contains the configuration information of CSM candidate cell(s) within an RRC configuration message.
4. The MN initiates the RRC connection reconfiguration procedure, including CSM configuration of CSM candidate cell(s) and CSM execution condition(s).
5/6. UE sends an RRCConnectionReconfigurationComplete message to the MN. The MN sends the conditional SN modification confirm to the SN.
7. UE starts evaluating the CSM execution condition(s) for the CSM candidate cell(s). If at least one CSM candidate cell satisfies the corresponding CSM execution condition, the UE detaches from the source Cell.
8. Steps 8, 10-13 are the same as those in Figure 10.3.2-2.
9. The UE accesses to the target cell and replies with an RRCReconfigurationComplete message.




SN initiated SN Modification without MN involvement


Figure 10.3a.2-3: Conditional SN Modification – SN initiated without MN involvement
The SN uses this procedure to initiate PSCell changes within the same SN.
1.	The SN sends the RRCConnectionReconfiguration message to the UE through SRB3, which contains the configuration information of CSM candidate cell(s) and CSM execution condition(s).
2.	The UE sends an RRCConnectionReconfigurationComplete message to the SN.
3. UE starts evaluating the CSM execution condition(s) for the CSM candidate cell(s). If at least one CSM candidate cell satisfies the corresponding CSM execution condition, the UE detaches from the previous SPCell.
4. 	The UE accesses to the target cell and replies with an RRCReconfigurationComplete message.

Transfer of an NR RRC message to/from the UE (when SRB3 is not used)


Figure 10.3.2-4: Transfer of an NR RRC message to/from the UE
The SN uses this procedure to initiate PSCell changes within the same SN.
1.	The SN initiates the procedure by sending the Conditional SgNB Modification Required to the MN.
2. The MN sends the RRCConnectionReconfiguration message to the UE, which contains the configuration information of CSM candidate cell(s) and CSM execution condition(s).
3/4. The UE sends an RRCConnectionReconfigurationComplete message to the SN. The MN sends conditional SgNB Modification confirm to SN.
5. UE starts evaluating the CSM execution condition(s) for the CSM candidate cell(s). If at least one CSM candidate cell satisfies the corresponding CSM execution condition, the UE detaches from the source Cell.
6. The UE accesses to the target cell and replies with an RRCReconfigurationComplete message.
---------------------------------------------------------Next Change----------------------------------------------------------------------
[bookmark: _Toc20612059][bookmark: _Toc12751521]10.5a	Conditional Secondary Node Change (MN/SN initiated)
Conditional SN change (CSC) is characterized by a configured execution condition that determines when/whether the corresponding SN change configuration is executed. UE starts evaluating the execution condition(s) upon receiving the SN change configuration, executes the SN change configuration once the condition(s) is met, and stops evaluating the execution condition during the SN change execution.
The following principles apply to CSC:
-	The CSC configuration contains the configuration of CSC candidate cell(s) and execution condition(s). 
-	An execution condition consists of measurement events like A3 and A5. Only single RS type is supported and at most two different execution quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously for the evaluation of CSC execution condition of a single candidate cell.
-	Reception of SN change configuration (without conditional component), as described in clause 10.1.2.1 overrides any configured CSC configuration.
-	While executing CSC, UE will not monitor the source cell.
-	The network can release a configured CSC configuration using an RRC message.
















10.5a.1	EN-DC
MN initiated SN Change


Figure 10.5a.1-1:Conditional SN Change – MN initiated
The MN uses this procedure to initiate PSCell changes between different SNs.
1/2. The MN sends the Conditional SgNB Addition Request message to target SN(s) for requesting conditional PSCell change. The target SN responds with the conditional SgNB Addition Request Acknowledge message, which contains the configuration information of CSC candidate cell(s) within an RRC configuration message.
3. The MN indicates the new configuration to the UE in the RRCConnectionReconfiguration message including the configuration information of CSC candidate cell(s) and execution condition(s). 
4. The UE sends the RRCConnectionReconfiguration message to MN. 
5.	The MN sends ReconfigurationComplete message to the target SN.
6.  UE starts evaluating the CSC execution condition(s) for the CSC candidate cell(s). If at least one CSC candidate cell satisfies the corresponding CSC execution condition, the UE detaches from the source Cell.
7/8. The UE accesses to the target cell and replies with an RRCReconfigurationComplete message.
9.  Steps 9-19 are the same as those in Figure 10.5.2-1.



SN initiated SN Change


Figure 10.5a.1-2: Conditional SN Change – SN initiated
The S-SN uses this procedure to initiate PSCell changes between different SNs.
1. The source SN initiates the conditional SN change procedure by sending SgNB Change Required message to MN.
2/3. The MN sends the Conditional SgNB Addition Request message to target SN(s) for requesting conditional PSCell change. The target SN(s) respond with the conditional SgNB Addition Request Acknowledge message, which contains the configuration information of CSC candidate cell(s) within an RRC configuration message.
4. The MN indicates the new configuration to the UE in the RRCConnectionReconfiguration message including the configuration information of CSC candidate cell(s)  and execution condition(s). 
5. The UE sends the RRCConnectionReconfiguration message to MN. 
6.	The MN sends conditional SgNB change confirm message to the source SN(s).
7.	The MN informs the target SN(S) via conditional SgNB Reconfiguration Complete message.
8. UE starts evaluating the CSC execution condition(s) for the CSC candidate cell(s). If at least one CSC candidate cell satisfies the corresponding CSC execution condition, the UE detaches from the source Cell.
9/10. The UE accesses to the target cell and replies with an RRCReconfigurationComplete message.
11. Steps 11-21 are the same as those in Figure 10.5.1-2.

10.5a.2	MR-DC with 5GC
MN initiated SN Change


Figure 10.5a.2-1: Conditional SN change procedure - MN initiated
The MN uses this procedure to initiate PSCell changes between different SNs.
1/2. The MN sends the Conditional SgNB Addition Request message to target SN(s) for requesting conditional PSCell change. The target SN(s) respond with the conditional SgNB Addition Request Acknowledge message, which contains the configuration information of CSC candidate cell(s) within an RRC configuration message.
3. The MN indicates the new configuration to the UE in the RRCConnectionReconfiguration message including the configuration information of CSC candidate cell(s) and execution condition(s). 
4. The UE sends the RRCConnectionReconfiguration message to MN. 
5.	The MN sends ReconfigurationComplete message to the target SN(s).
6.  UE starts evaluating the CSC execution condition(s) for the CSC candidate cell(s). If at least one CSC candidate cell satisfies the corresponding CSC execution condition, the UE detaches from the source Cell.
7/8. The UE accesses to the target cell and replies with an RRCReconfigurationComplete message.
10.  Steps 9-19 are the same as those in Figure 10.5.2-1.
SN initiated SN Change


Figure 10.5a.2-2: Conditional SN change procedure - SN initiated
The S-SN uses this procedure to initiate PSCell changes between different SNs.
1. The source SN initiates the SN change procedure by sending SgNB Change Required message to MN.
2/3. The MN sends the Conditional SgNB Addition Request message to target SN(s) for requesting conditional PSCell change. The target SN(s) respond with the conditional SgNB Addition Request Acknowledge message, which contains the configuration information of CSC candidate cell(s) within an RRC configuration message.
4. The MN indicates the new configuration to the UE in the RRCConnectionReconfiguration message including the configuration information of CSC candidate cell(s) and execution condition(s). 
5. The UE sends the RRCConnectionReconfiguration message to MN. 
6.	The MN sends conditional SgNB change confirm message to the source SN(s).
7.	The MN informs the target SN(S) via conditional SgNB Reconfiguration Complete message.
8. UE starts evaluating the CSC execution condition(s) for the CSC candidate cell(s). If at least one CSC candidate cell satisfies the corresponding CSC execution condition, the UE detaches from the source Cell.
9/10. The UE accesses to the target cell and replies with an RRCReconfigurationComplete message.
11. Steps 11-21 are the same as those as in Figure 10.5.1-2.
------------------------------------------Next Change----------------------------------------------------------------------
[bookmark: _Toc20612062]10.6	PSCell change
In MR-DC, a PSCell change does not always require a security key change.
If a security key change is required, this is performed through a synchronous SCG reconfiguration procedure towards the UE involving random access on PSCell and a security key change, during which the MAC entity configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG. For SN terminated bearers, PDCP is re-established. In all MR-DC options, to perform this procedure within the same SN, the SN Modification procedure as described in clause 10.3 is used, setting the PDCP Change Indication to indicate that a S-KgNB (for EN-DC, NGEN-DC and NR-DC) or S-KeNB (for NE-DC) update is required when the procedure is initiated by the SN or including the SgNB Security Key / SN Security Key when the procedure is initiated by the MN. In all MR-DC options, the conditional SN modification procedure as described in clause 10.3a can be used to perform PSCell change within the same SN nodes when a specific execution condition is met. In all MR-DC options, to perform a PSCell change between different SN nodes, the SN Change procedure as described in clause 10.5 is used. In all MR-DC options, the conditional SN change procedure as described in clause 10.5a can be used to perform PSCell change between different SN nodes when a specific execution condition is met.
[bookmark: _GoBack]If a security key change is not required (only possible in EN-DC, NGEN-DC and NR-DC), this is performed through a synchronous SCG reconfiguration procedure without security key change towards the UE involving random access on PSCell or a conditional SN modification procedure as described in clause 10.3a when a specific execution condition is met, during which the MAC entity configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG. For bearers using RLC AM mode PDCP data recovery applies, for bearers using RLC UM no action is performed in PDCP while for SRBs PDCP discards all stored SDUs and PDUs. Unless MN terminated SCG or split bearers are configured, this does not require MN involvement. In this case, if location information was requested for the UE, the SN informs the MN about the PSCell change (as part of location information) using the SN initiated SN modification procedure independently from the reconfiguration of the UE. In case of MN terminated SCG or split bearers, the SN initiated SN Modification procedure as described in clause 10.3 is used, setting the PDCP Change Indication to indicate that a PDCP data recovery is required.
------------------------------------------End of Change--------------------------------------------------------------------------
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