Page 1



3GPP TSG-RAN WG2 #101
R2-1803878
Athens, Greece, 26th February – 2nd March 2018
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	37.340
	CR
	0004
	rev
	1
	Current version:
	15.0.0
	

	

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

	


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


	

	Title:

	Miscellaneous corrections

	
	

	Source to WG:
	ZTE

	Source to TSG:
	R2

	
	

	Work item code:
	NR_newRAT-Core
	
	Date:
	2018-03-02

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	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)

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-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	1. The current MR-DC definition in 4.1.1 (referring to the utilization of radio resources provided by two distinct schedulers in two different  nodes) seems to exclude the case where a UE is only configured with an SN terminated MCG bearer.
2. The agreement that a PDCP version change for SRBs is possible (via a handover procedure) from NR PDCP to E-UTRA PDCP is not explicitly captured.
3. In 4.3.2.1 it seems that the MN-SN user plane interface is used to transfer PDCP data only for split bearers.
4. In 7.2 it is stated that "If MN and SN both configure measurements on the same carrier frequency then the configurations need to be consistent (to ensure these are considered as a single measurement layer)", however it's up to the network to decide whether the configurations should be considered as a single measurement layer (and then need to be consistent).

5. The agreement on provisioning of measurement results during Inter-MN handover (with or without SN change) is not captured in 7.2.

6. In 7.7 it is stated that "...the UE initiates the RRC connection re-establishment procedure with the Pcell", however "with the Pcell" is not correct.

7. There is no description of required protocol handling (of RLC, MAC and PHY) when performing a synchronous reconfiguration without security key change.
8. CA configuration in MR-DC needs to be clarified in Section 5.

9. Missing agreement that in EN-DC RoHC can be configured for all the bearer types.

10. Definition of Split SRB in 3.1 could be aligned to the one for DRB
11. Missing agreement that the maximum power for FR1 the UE can use in SCG needs to be coordinated between MN and SN.

12. Missing agreement that the SCG failure type can be forwarded by the MN to the old SN and/or the new SN.

13. Missing agreement that each node, MN and SN, can independently configure a threshold for the SpCell quality.
14.PDCP Change Indication is not needed in a SgNB Modification Request message.
15. Unclear behaviour regarding SCG configuration handling at suspension/ resumption. 

16. It is not clear whether a SN RRC response message is needed in all cases.

17. Editorial mistakes.

	
	

	Summary of change:
	1. The definition of MR-DC in 4.1.1 is updated. A note is also introduced in 4.2.2 to clarify that if a UE is only configured with an SN terminated MCG bearer, this is still a MR-DC configuration.
2. It is clarifed that a PDCP version change for SRBs is supported in either direction, via a handover procedure.

3. In 4.3.2.1, it is clarified that the MN-SN user plane interface is used to transfer PDCP data also for MN terminated SCG bearers and SN terminated MCG bearers.
4. In 7.2 it is clarified that "If MN and SN both configure measurements on the same carrier frequency then the configurations need to be consistent (if the network wants to ensure these are considered as a single measurement layer)".
5. The agreement on provisioning of measurement results during Inter-MN handover (with or without SN change) is reflected in 7.2.

6. The statement in 7.7 is corrected (by removing "with the Pcell").

7. Added description of required protocol handling when performing performing a synchronous reconfiguration without security key change. 

8. In Section 5, aggregation of two or more CCs (up to 32 CCs) is described, as well as the constraint on the number of configured CCs for an E-UTRA cell group when the NR cell group is configured (up to 31). 
9. Captured the agreement that in EN-DC RoHC can be configured for all the bearer types.
10. Definition of Split SRB in 3.1 aligned to the one for DRB.
11. The maximum power for FR1 the UE can use in SCG is added to the list of capabilities coordinated between MN and SN.

12. It is clarified that the SCG failure type can be forwarded by the MN to the old SN and/or the new SN.
13. It is clarified that each node, MN and SN, can independently configure a threshold for the SpCell quality which determines whether the UE is required to perform the measurements configured by the node.
14.PDCP Change Indication is removed from the SgNB Modification Request message.
15. Added clarification on the SCG configuration handling at suspension/ resumption.
16. It is clarified that if the MN RRC message does not encapsulate an SN RRC reconfiguration message (i.e. an SCG configuration) but only information elements generated by the SN (e.g. the PDCP configuration for an SN terminated bearer), the UE will not send an SN RRC response message.
17. Editorial corrections.

	
	

	Consequences if not approved:
	Ambiguities would remain in the specification

	
	

	Clauses affected:
	3.1, 4.1.1, 4.2.1, 4.2.2, 4.3.2.1, 5, 6.3, 7.2, 7.3, 7.4, 7.7, 8.3, 9, 10.2, 10.3, 10.5, 10.6, 10.9.2, 10.11.1, Annex B

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	Additional changes on top of those endorsed in R2-1802392 (e.g. the ones covered in R2-1802395, R2-1802396, R2-1802986, R2-1804049) are highlighted in yellow. 


*** FIRST MODIFIED SECTION ***
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP 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 3GPP TR 21.905 [1] and 3GPP 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: A Master eNB (in EN-DC), Master ng-eNB (in NGEN-DC) or a Master gNB (in NE-DC).
MCG bearer: in MR-DC, a radio bearer with an RLC bearer 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-RAT Dual Connectivity: Dual Connectivity between E-UTRA and 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.
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: An en-gNB (in EN-DC), Secondary ng-eNB (in NE-DC) or a Secondary gNB (in NGEN-DC).
SCG bearer: in MR-DC, a radio bearer with an RLC bearer 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 and NGEN-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 SRB: in MR-DC, a SRB between the MN and the UE with RLC bearers both in MCG and SCG.
*** NEXT MODIFIED SECTION ***
4.1.1
Common MR-DC principles
Multi-RAT Dual Connectivity (MR-DC) is a generalization of the Intra-E-UTRA Dual Connectivity (DC) described in 36.300 [2], where a multiple Rx/Tx UE may be configured to utilise resources provided by two different nodes connected via non-ideal backhaul, one providing E-UTRA access and the other one providing NR access. One node acts as the MN and the other as the SN. The MN and SN are connected via a network interface and at least the MN is connected to the core network.

NOTE 1:
MR-DC is designed based on the assumption of non-ideal backhaul between the different nodes but can also be used in case of ideal backhaul.

NOTE 2:
All MR-DC normative text and procedures in this version of the specification show the aggregated node case. The details about non-aggregated node for MR-DC operation are described in TS38.401[7].
*** NEXT MODIFIED SECTION ***
4.2.1
Control Plane

In MR-DC, the UE has a single RRC state, based on the MN RRC and a single C-plane connection towards the Core Network. Figure 4.2.1-1 illustrates the Control plane architecture for MR-DC. Each radio node has its own RRC entity (E-UTRA version if the node is an eNB or NR version if the node is a gNB) which can generate RRC PDUs to be sent to the UE.

RRC PDUs generated by the SN can be transported via the MN to the UE. The MN always sends the initial SN RRC configuration via MCG SRB (SRB1), but subsequent reconfigurations may be transported via MN or SN. When transporting RRC PDU from the SN, the MN does not modify the UE configuration provided by the SN.
In EN-DC and NGEN-DC, at initial connection establishment SRB1 uses E-UTRA PDCP. After initial connection establishment MCG SRB (SRB1 and SRB2) can be configured by the network to use either E-UTRA PDCP or NR PDCP. A PDCP version change (release of old PDCP and establish of new PDCP) of SRBs can be supported in either direction (i.e. from E-UTRA PDCP to NR PDCP or viceversa) via a handover procedure (reconfiguration with mobility) or, for the initial change from E-UTRA PDCP to NR PDCP, with a reconfiguration without mobility, when the network knows there is no UL data in buffer. For EN-DC capable UEs, NR PDCP can be configured for DRBs and SRBs also before EN-DC is configured.
If the SN is a gNB (i.e. for EN-DC and NGEN-DC), the UE can be configured to establish a SRB with the SN (SRB3) to enable RRC PDUs for the SN to be sent directly between the UE and the SN. RRC PDUs for the SN can only be transported directly to the UE for SN RRC reconfiguration not requiring any coordination with the MN. Measurement reporting for mobility within the SN can be done directly from the UE to the SN if SRB3 is configured.

Split SRB is supported for all MR-DC options, allowing duplication of RRC PDUs generated by the MN, via the direct path and via the SN. Split SRB uses NR PDCP. This version of the specification does not support the duplication of RRC PDUs generated by the SN via the MN and SN paths.
In EN-DC, the SCG configuration is kept in the UE during suspension. The UE releases the SCG configuration (but not the radio bearer configuration) during resumption initiation.
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Figure 4.2.1-1:
Control plane architecture for EN-DC (left) and MR-DC with 5GC (right).

4.2.2
User Plane

In MR-DC, from a UE perspective, three bearer types exist: MCG bearer, SCG bearer and split bearer. These three bearer types are depicted in Figure 4.2.2-1 for MR-DC with EPC (EN-DC) and in Figure 4.2.2-2 for MR-DC with 5GC (NGEN-DC, NE-DC).

For EN-DC, the network can configure either E-UTRA PDCP or NR PDCP for MCG bearers while NR PDCP is always used for SCG and split bearers.
In MR-DC with 5GC, NR PDCP is always used for all bearer types. In NGEN-DC, E-UTRA RLC/MAC is used in the MN while NR RLC/MAC is used in the SN. In NE-DC, NR RLC/MAC is used in the MN while E-UTRA RLC/MAC is used in the SN.
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Figure 4.2.2-1: Radio Protocol Architecture for MCG, SCG and split bearers from a UE perspective in MR-DC with EPC (EN-DC)
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Figure 4.2.2-2: Radio Protocol Architecture for MCG, SCG and split bearers from a UE perspective in MR-DC with 5GC (NGEN-DC, NE-DC).
From a network perspective, each bearer (MCG, SCG and split bearer) can be terminated either in MN or in SN. Network side protocol termination options are shown in Figure 4.2.2-3 for MR-DC with EPC (EN-DC) and in Figure 4.2.2-4 for MR-DC with 5GC (NGEN-DC, NE-DC).
NOTE 1:
Even if only SCG bearers are configured for a UE, for SRB1 and SRB2 the logical channels are always configured at least in the MCG, i.e. this is still an MR-DC configuration and a Pcell always exists.
NOTE 2:
If only MCG bearers are configured for a UE, i.e. there is no SCG, this is still considered an MR-DC configuration, as long as at least one of the bearers is terminated in the SN.
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Figure 4.2.2-3: Network side protocol termination options for MCG, SCG and split bearers in MR-DC with EPC (EN-DC).
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Figure 4.2.2-4: Network side protocol termination options for MCG, SCG and split bearers in MR-DC with 5GC (NGEN-DC, NE-DC).
4.3
Network interfaces

4.3.1
Control Plane
4.3.1.1
Common MR-DC principles
In MR-DC, there is an interface between the MN and the SN for control plane signalling and coordination. For each MR-DC UE, there is also one control plane connection between the MN and a corresponding CN entity. The MN and the SN involved in MR-DC for a certain UE control their radio resources and are primarily responsible for allocating radio resources of their cells.

Figure 4.3.1.1-1 shows C-plane connectivity of MN and SN involved in MR-DC for a certain UE.
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Figure 4.3.1.1-1: C-Plane connectivity for EN-DC (left) and MR-DC with 5GC (right).
4.3.1.2
MR-DC with EPC
In MR-DC with EPC (EN-DC), the involved core network entity is the MME. S1-MME is terminated in MN and the MN and the SN are interconnected via X2-C.
4.3.1.3
MR-DC with 5GC
Editor’s note: MR-DC with the 5GC is not complete and is targeted for completion in June 2018.
In MR-DC with 5GC (NGEN-DC, NE-DC), the involved core network entity is the AMF. NG-C is terminated in the MN and the MN and the SN are interconnected via Xn-C.
4.3.2
User Plane
4.3.2.1
Common MR-DC principles
There are different U-plane connectivity options of the MN and SN involved in MR-DC for a certain UE, as shown in Figure 4.3.2.2-1. The U-plane connectivity depends on the bearer option configured:

-
For MN terminated bearers, the user plane connection to the CN entity is terminated in the MN;
-
For SN terminated bearers, the user plane connection to the CN entity is terminated in the SN;
-
The transport of user plane data over the Uu either involves MCG or SCG radio resources or both:
-
For MCG bearers, only MCG radio resources are involved;

-
For SCG bearers, only SCG radio resources are involved;
-
For split bearers, both MCG and SCG radio resources are involved. 
-
For split bearers, MN terminated SCG bearers and SN terminated MCG bearers, PDCP data is transferred between the MN and the SN via the MN-SN user plane interface.
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Figure 4.3.2.1-1: U-Plane connectivity for EN-DC (left) and MR-DC with 5GC (right).
4.3.2.2
MR-DC with EPC 
For MR-DC with EPC (EN-DC), X2-U interface is the user plane interface between MN and SN, and S1-U is the user plane interface between the MN, the SN or both and the S-GW.

4.3.2.3
MR-DC with 5GC
Editor’s note: MR-DC with the 5GC is not complete and is targeted for completion in June 2018.
For MR-DC with 5GC (NGEN-DC, NE-DC), Xn-U interface is the user plane interface between MN and SN, and NG-U is the user plane interface between the MN, the SN or both and the UPF.

*** NEXT MODIFIED SECTION ***
5
Layer 1 related aspects
In MR-DC, two or more Component Carriers (CCs) may be aggregated over two cell groups. A UE may simultaneously receive or transmit on multiple CCs depending on its capabilities. The maximum number of configured CCs for a UE is 32 for DL and UL. Depending on UE’s capabilities, up to 31 CCs can be configured for an E-UTRA cell group when the NR cell group is configured.
*** NEXT MODIFIED SECTION ***
6.3
PDCP Sublayer

In EN-DC, CA packet duplication (see [3]) is not applied to CA in the MN.

In EN-DC and NGEN-DC, CA packet duplication can only be configured for SCG bearer. In NE-DC, CA packet duplication can only be configured for MCG bearer.
In EN-DC, RoHC can be configured for all the bearer types.
*** NEXT MODIFIED SECTION ***
7.2
Measurements

If the measurement is configured to the UE in preparation for the Secondary Node Addition procedure described in sub-clause 10.2, the Master node should configure the measurement to the UE.

In case of the intra-secondary node mobility described in sub-clause 10.3, the SN should configure the measurement to the UE in coordination with the MN, if required.
The Secondary Node Change procedure described in sub-clause 10.5 can be triggered by both the MN (only for inter-frequency secondary node change) and the SN. For secondary node changes triggered by the SN, the RRM measurement configuration is maintained by the SN which also processes the measurement reporting, without providing the measurement results to the MN.

Measurements can be configured independently by the MN (for inter-RAT measurement) and by the SN (intra-RAT measurements on serving and non-serving frequencies). The MN indicates the number of frequency layers that can be used in the SN to ensure that UE capabilities are not exceeded. If MN and SN both configure measurements on the same carrier frequency then the configurations need to be consistent (if the network wants to ensure these are considered as a single measurement layer). Each node (MN and SN) can configure independently a threshold for the SpCell quality: when the PCell quality is above the threshold configured by the MN, the UE is still required to perform inter-RAT measurements configured by the MN on the SN RAT (while it's not required to perform intra-RAT measurements); when the PSCell quality is above the threshold configured by the SN, the UE is not required to perform measurements configured by the SN.
NOTE:
The SN cannot renegotiate the number of frequency layers allocated by the MN in this version of the protocol.
When SRB3 is not configured, reports for measurements configured by the SN are sent on SRB1. When SRB3 is configured, reports for measurements configured by the SN are sent on SRB3.
Measurement results related to the target SN can be provided by MN to target SN at MN initiated SN change procedure. Measurement results of target SN can be forwarded from source SN to target SN via MN at SN initiated SN change procedure. Measurement results related to the target SN can be provided by source MN to target MN at Inter-MN handover with/without SN change procedure.
In EN-DC, measurement results according to measurement configuration from the MN are encoded according to NR RRC when they are provided by MN to SN in SgNB Addition Request message. During SN initiated SN change procedure, measurement results according to measurement configuration from SN are encoded according to NR RRC when they are provided by MN to SN in SgNB Addition Request message.
7.3
UE capability coordination

In MR-DC, the capabilities of a UE supporting both E-UTRA and NR are provided to both MN and SN. MR-DC band combinations, listing the supported E-UTRA and NR band combinations, as well as NR PDCP capabilities (included in both E-UTRA Capability and NR capability) are visible to both the MN and SN.

Other RAT specific capabilities need not be visible to the node of the other RAT. For the UE capabilities requiring coordination between E-UTRA and NR (i.e. band combinations, baseband processing capabilities and the maximum power for FR1 the UE can use in SCG), it is up to the MN to decide on how to resolve the dependency between MN and SN configurations. The MN then provides the resulting UE capabilities usable for SCG configuration to the SN. As part of an SN initiated SN modification, the SN may indicate the desired UE capabilities usable for SCG configuration, and it is up to the MN to make the final decision whether to accept or reject the request.
7.4
Handling of combined MN/SN RRC messages

When both MCG and SCG reconfiguration is required due to the need for coordination with the MN, the SN RRC reconfiguration message is encapsulated in an MN RRC message that also carries the corresponding MCG reconfiguration that ensures that the combined configuration can be jointly processed by the UE. If the MN terminates a bearer using NR PDCP, the NR PDCP configuration is generated by the MN itself. If the SN terminates the bearer, the SN generates the NR PDCP configuration and sends it to the MN as a separate container.

The UE uses a joint success/failure procedure for messages in an encapsulating MN RRC message. A failure of the MN RRC messages, including one encapsulated SN RRC message with or without any MCG reconfiguration fields, triggers a re-establishment procedure. Each SN RRC reconfiguration message should have its own RRC response message even when the SN RRC message is encapsulated in an MN RRC message. The SN RRC response message is forwarded over X2/Xn to the SN. If a SN RRC reconfiguration message is contained in a MN RRC message, the UE sends a MN RRC response message that encapsulates the SN RRC response message.
NOTE:
If the MN RRC message does not encapsulate an SN RRC reconfiguration message (i.e. an SCG configuration) but only information elements generated by the SN (e.g. the PDCP configuration for an SN terminated bearer), the UE will not send an SN RRC response message.
*** NEXT MODIFIED SECTION ***
7.7
SCG/MCG failure handling

RLF is declared separately for the MCG and for the SCG.

If radio link failure is detected for MCG, the UE initiates the RRC connection re-establishment procedure.

In EN-DC and NGEN-DC, the following SCG failure cases are supported:
-
SCG RLF;

-
SN change failure;

-
SCG configuration failure (only for messages on SRB3);

-
SCG RRC integrity check failure (on SRB3).
In EN-DC and NGEN-DC, upon SCG failure the UE suspends SCG transmissions for all radio bearers and reports the SCG Failure Information to the MN, instead of triggering re-establishment.
In all SCG failure cases, the UE maintains the current measurement configurations from both the MN and the SN and the UE continues measurements based on configuration from the MN and the SN. The SN measurements configured to be routed via the MN will continue to be reported after the SCG failure.

The UE includes in the SCG Failure Information message the measurement results available according to current measurement configuration of both the MN and the SN.
The MN handles the SCG Failure Information message and may decide to keep, change, or release the SN/SCG. In all the cases, the measurement results according to the SN configuration and the SCG failure type may be forwarded to the old SN and/or to the new SN.

*** NEXT MODIFIED SECTION ***
8.3
Bearer type change

In MR-DC, all the possible bearer type change options are supported:

-
MCG bearer to/from split bearer;
-
MCG bearer to/from SCG bearer;
-
SCG bearer to/from split bearer;
-
MN terminated MCG bearer to/from SN terminated MCG bearer;
-
MN terminated SCG bearer to/from SN terminated SCG bearer;
-
MN terminated split bearer to/from SN terminated split bearer.
For EN-DC:

-
when the security key is changed for a bearer, the associated PDCP and RLC entities are re-established, while MAC behavior might depend on the solution selected by the network, e.g. MAC reset, change of LCID, etc. (see Annex A);

-
for MCG bearer, split bearer and SCG bearer, during handover MCG/SCG PDCP and RLC are re-established and MCG/SCG MAC is reset;
-
if a bearer type change happens through handover procedure then for MCG bearer, split bearer and SCG bearer, MCG/SCG PDCP/RLC are re-established and MCG/SCG MAC is reset;

-
if a bearer type change happens through SN change procedure, then SN terminated PDCP /RLC are re-established and SCG MAC is reset;

-
one step (direct) bearer type change between MN terminated bearer types without using the handover procedure is supported;

-
one step (direct) bearer type change between SN terminated bearer types without using the handover or SN change procedure is supported;

-
for bearer type change between MCG bearer and SCG bearer MAC is not reset; the original RLC entity is released and new RLC entity is established;
-
PDCP version change for a DRB is only performed via handover procedure, using a release and add of the DRBs (in a single message) or full configuration;

-
One step (direct) bearer type change with PDCP version change is supported;

-
Upon bearer type change from MCG bearer to SCG bearer or from split bearer to SCG bearer, the associated LTE RLC entity is first re-established and then released.

NOTE:
L2 handling for bearer type change in EN-DC is also summarized in Annex A.

*** NEXT MODIFIED SECTION ***
9
Security related aspects

EN-DC can only be configured after security activation in the MN.
In EN-DC, for bearers terminated in the MN the network configures the UE with KeNB; for bearers terminated in the SN the network configures the UE with S-KgNB.

For mobility scenarios that involve only a change of the SCG (i.e. no Pcell handover and hence no KeNB change), S-KgNB key refresh is not required if the PDCP termination point of the SN is not changed.
In EN-DC, the UE supports the NR security algorithms corresponding to the E-UTRA security algorithms signalled at NAS level and the UE NR AS Security capability is not signalled to the MN over RRC. Mapping from E-UTRA security algorithms to the corresponding NR security algorithms, where necessary, is performed at the MN.

For MR-DC with 5GC, UP integrity protection can be configured on a per radio bearer basis.
*** NEXT MODIFIED SECTION ***
10.2
Secondary Node Addition
10.2.1
EN-DC

The Secondary Node Addition procedure is initiated by the MN and is used to establish a UE context at the SN to provide radio resources from the SN to the UE. For bearers requiring SCG radio resources, this procedure is used to add at least the first cell of the SCG. This procedure can also be used to configure an SN terminated MCG bearer (where no SCG configuration is needed). Figure 10.2.1-1 shows the Secondary Node Addition procedure.
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Figure 10.2.1-1: Secondary Node Addition procedure

1.
The MN decides to request the SN to allocate radio resources for a specific E-RAB, indicating E-RAB characteristics (E-RAB parameters, TNL address information corresponding to bearer type). In addition, for bearers requiring SCG radio resources, MN indicates the requested SCG configuration information, including the entire UE capabilities and the UE capability coordination result. In this case, the MN also provides the latest measurement results for SN to choose and configure the SCG cell(s). The MN may request the SN to allocate radio resources for split SRB operation. The MN always provides all the needed security information to the SN (even if no SN terminated bearers are setup) to enable SRB3 to be setup based on SN decision. In case of bearer options that require X2-U resources between the MN and the SN, the MN provides X2-U TNL address information for the respective E-RAB, X2-U DL TNL address information for SN terminated bearers, X2-U UL TNL address information for MN terminated bearers. In case of SN terminated split bearers the MN provides the maximum QoS level that it can support. The SN may reject the request.

NOTE 1:
For split bearers, MCG and SCG resources may be requested of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MCG and the SCG together, or even more. For MN terminated split bearers, the MNs decision is reflected in step 1 by the E-RAB parameters signalled to the SN, which may differ from E-RAB parameters received over S1.
NOTE 2:
For a specific E-RAB, the MN may request the direct establishment of an SCG or a split bearer, i.e., without first having to establish an MCG bearer. It is also allowed that all E-RABs can be configured as SN terminated bearers, i.e. there is no E-RAB established as an MN terminated bearer.
2.
If the RRM entity in the SN is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer option, respective transport network resources. For bearers requiring SCG radio resources, the SN triggers Random Access so that synchronisation of the SN radio resource configuration can be performed. The SN decides the Pscell and other SCG Scells and provides the new SCG radio resource configuration to the MN in a NR RRC configuration message contained in the SgNB Addition Request Acknowledge message. In case of bearer options that require X2-U resources between the MN and the SN, the SN provides X2-U TNL address information for the respective E-RAB, X2-U UL TNL address information for SN terminated bearers, X2-U DL TNL address information for MN terminated bearers. For SN terminated bearers, the SN provides the S1-U DL TNL address information for the respective E-RAB and security algorithm. If SCG radio resources have been requested, the SCG radio resource configuration is provided.
NOTE 3:
For the SN terminated split bearer option, the SN may either decide to request resources from the MN of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MN and the SN together, or even more. The SNs decision is reflected in step 2 by the E-RAB parameters signalled to the MN, which may differ from E-RAB parameters received in step 1. The QoS level requested from the MN shall not exceed the level that the MN offered when setting up the split bearer in step 1.
NOTE 4:
In case of MN terminated bearers, transmission of user plane data may take place after step 2.
NOTE 5:
In case of SN terminated bearers , data forwarding and the SN Status Transfer may take place after step 2.

3.
The MN sends to the UE the RRCConnectionReconfiguration message including the NR RRC configuration message, without modifying it.

4.
The UE applies the new configuration and replies to MN with RRCConnectionReconfigurationComplete message, including a NR RRC response message, if needed. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

5.
The MN informs the SN that the UE has completed the reconfiguration procedure successfully via SgNB ReconfigurationComplete message, including the encoded NR RRC response message, if received from the UE.

6.
If configured with bearers requiring SCG radio resources, the UE performs synchronisation towards the PSCell of the SN. The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is not defined. The successful RA procedure towards the SCG is not required for a successful completion of the RRC Connection Reconfiguration procedure.

7/8.
In case of SN terminated bearers, and dependent on the bearer characteristics of the respective E-RAB, the MN may take actions to minimise service interruption due to activation of EN-DC (Data forwarding, SN Status Transfer).

9-12.
For SN terminated bearers, the update of the UP path towards the EPC is performed.

10.2.2
MR-DC with 5GC
Editor’s note: MR-DC with the 5GC is not complete and is targeted for completion in June 2018.
The Secondary Node (SN) Addition procedure is initiated by the MN and is used to establish a UE context at the SN in order to provide radio resources from the SN to the UE. For bearers requiring SCG radio resources, this procedure is used to add at least the initial SCG serving cell of the SCG. This procedure can also be used to configure an SN terminated MCG bearer (where no SCG configuration is needed). Figure 10.2.2-1 shows the SN Addition procedure.
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Figure 10.2.2-1: SN Addition procedure
1.
The MN decides to request the target SN to allocate radio resources for one or more specific PDU Sessions/QoS Flows, indicating QoS Flows characteristics (QoS Flow Level QoS parameters, PDU session level TNL address information). In addition, for bearers requiring SCG radio resources, MN indicates the requested SCG configuration information, including the entire UE capabilities and the UE capability coordination result. In this case, the MN also provides the latest measurement results for SN to choose and configure the SCG cell(s). The MN may request the SN to allocate radio resources for split SRB operation. The MN always provides all the needed security information to the SN (even if no SN terminated bearers are setup) to enable SRB3 to be setup based on SN decision. For bearer options that require Xn-U resources between the MN and the SN, MN needs to provide Xn-U TNL address information, Xn-U DL TNL address information for SN terminated bearers and Xn-U UL TNL address information for MN terminated bearers. The SN may reject the request.

NOTE 1:
For split bearers, MCG and SCG resources may be requested of such an amount, that the QoS for the respective QoS Flow is guaranteed by the exact sum of resources provided by the MCG and the SCG together, or even more. For MN terminated split bearers, the MN decision is reflected in step 1 by the QoS Flow parameters signalled to the SN, which may differ from QoS Flow parameters received over NG.
NOTE 2:
For a specific QoS flow, the MN may request the direct establishment of SCG and/or split bearers, i.e. without first having to establish MCG bearers. It is also allowed that all QoS flows can be mapped to SN terminated bearers, i.e. there is no QoS flow mapped to an MN terminated bearer.
2.
If the RRM entity in the SN is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer type options, respective transport network resources. For bearers requiring SCG radio resources the SN triggers UE Random Access so that synchronisation of the SN radio resource configuration can be performed. The SN decides for the Pscell and other SCG Scells and provides the new SCG radio resource configuration to the MN in a SN RRC configuration message contained in the SN Addition Request Acknowledge message. In case of bearer options that require Xn-U resources between the MN and the SN, the SN provides Xn-U TNL address information for the respective E-RAB, Xn-U UL TNL address information for SN terminated bearers, Xn-U DL TNL address information for MN terminated bearers.  For SN terminated bearers, the SN provides the NG-U DL TNL address information for the respective PDU Session and security algorithm. If SCG radio resources have been requested, the SCG radio resource configuration is provided.
NOTE 3:
In case of MN terminated bearers, transmission of user plane data may take place after step 2.
NOTE 4:
In case of SN terminated bearers, data forwarding and the SN Status Transfer may take place after step 2.
3.
The MN sends the MN RRC reconfiguration message to the UE including the SN RRC configuration message, without modifying it.
4.
The UE applies the new configuration and replies to MN with MN RRC reconfiguration complete message, including a SN RRC response message for SN, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC reconfiguration message, it performs the reconfiguration failure procedure.

5.
The MN informs the SN that the UE has completed the reconfiguration procedure successfully via SN Reconfiguration Complete message, including the encoded SN RRC response message, if received from the UE.
6.
If configured with bearers requiring SCG radio resources, the UE performs synchronisation towards the PSCell configured by the SN. The order the UE sends the MN RRC reconfiguration complete message and performs the Random Access procedure towards the SCG is not defined. The successful RA procedure towards the SCG is not required for a successful completion of the RRC Connection Reconfiguration procedure.

7/8.
In case of SN terminated bearers, and dependent on the bearer characteristics of the respective QoS Flows, the MN may take actions to minimise service interruption due to activation of MR-DC (Data forwarding, SN Status Transfer).

9-12.
For SN terminated bearers, the update of the UP path towards the 5GC is performed via PDU Session Path Update procedure.
10.3
Secondary Node Modification (MN/SN initiated)

10.3.1
EN-DC

The Secondary Node Modification procedure may be initiated either by the MN or by the SN and be used to modify, establish or release bearer contexts, to transfer bearer contexts to and from the SN or to modify other properties of the UE context within the same SN. It may also be used to transfer an NR RRC message from the SN to the UE via the MN and the response from the UE via MN to the SN (e.g. when SRB3 is not used).

The Secondary Node modification procedure does not necessarily need to involve signalling towards the UE.

MN initiated SN Modification
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Figure 10.3.1-1: SN Modification procedure - MN initiated

The MN uses the procedure to initiate configuration changes of the SCG within the same SN, e.g. the addition, modification or release of SCG bearer(s) and the SCG RLC bearer of split bearer(s), as well as configuration changes for SN terminated MCG bearers. Bearer type change may result in adding the new bearer configuration and releasing the old bearer configuration within a single MN initiated SN Modification procedure for the respective E-RAB. The MN uses this procedure to perform handover within the same MN while keeping the SN. The MN also uses the procedure to query the current SCG configuration, e.g. when delta configuration is applied in a MN initiated SN change. MN may not use the procedure to initiate the addition, modification or release of SCG Scells. The SN may reject the request, except if it concerns the release of SN terminated bearer(s) or the SCG RLC bearer of MN terminated bearer(s), or if it is used to perform handover within the same MN while keeping the SN. Figure 10.3.1-1 shows an example signalling flow for a MN initiated SN Modification procedure.

1.
The MN sends the SgNB Modification Request message, which may contain bearer context related or other UE context related information, data forwarding address information (if applicable) and the requested SCG configuration information, including the UE capability coordination result to be used as basis for the reconfiguration by the SN. In case a security key update in the SN is required, a new SgNB Security Key is included. In case of SCG RLC re-establishment for E-RABs configured with an MN terminated  bearer with an SCG RLC bearer for which no bearer type change is performed, the MN provides a new UL GTP TEID to the SN. The SN shall continue sending UL PDCP PDUs to the MN with the previous UL GTP TEID until it re-establishes the RLC and use the new UL GTP TEID after re-establishment. In case of PDCP re-establishment for E-RABs configured with an SN terminated bearer with an MCG RLC bearer for which no bearer type change is performed, the MN provides a new DL GTP TEID to the SN. The SN shall continue sending DL PDCP PDUs to the MN with the previous DL GTP TEID until it performs PDCP re-establishment and use the new DL GTP TEID starting with the PDCP re-establishment.
2.
The SN responds with the SgNB Modification Request Acknowledge message, which may contain SCG radio resource configuration information within a NR RRC configuration message and data forwarding address information (if applicable).  In case of a PSCell change with security key update, for E-RABs configured with the MN terminated bearer option that require X2-U resources between the MN and the SN, for which no bearer type change is performed, the SN provides a new DL GTP TEID to the MN. The MN shall continue sending DL PDCP PDUs to the SN with the previous DL GTP TEID until it performs PDCP re-establishment or PDCP data recovery, and use the new DL GTP TEID starting with the PDCP re-establishment or data recovery. In case ofa PSCell change with security key update, for E-RABs configured with the SN terminated bearer option that require X2-U resources between the MN and the SN, for which no bearer type change is performed, the SN provides a new UL GTP TEID to the MN. The MN shall continue sending UL PDCP PDUs to the SN with the previous UL GTP TEID until it re-establishes the RLC and use the new UL GTP TEID after re-establishment.

3-5.
The MN initiates the RRC connection reconfiguration procedure, including the NR RRC configuration message. The UE applies the new configuration, synchronizes to the MN (if instructed, in case of intra-MN handover) and replies with RRCConnectionReconfigurationComplete, including a NR RRC response message, if needed. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

6.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SgNB Reconfiguration Complete message.

7.
If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SgNB addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.

8/9.
If applicable, data forwarding between MN and the SN takes place (Figure 10.3.1-1 depicts the case where a bearer context is transferred from the MN to the SN).

10.
The SN sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes delivered to the UE over the NR radio for the E-RABs to be released.

NOTE 1:
The order the SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related bearer is stopped.

11.
If applicable, a path update is performed.

SN initiated SN Modification with MN involvement
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Figure 10.3.1-2: SN Modification procedure - SN initiated with MN involvement

The SN uses the procedure to perform configuration changes of the SCG within the same SN, e.g. to trigger the release of SCG bearer(s) and the SCG RLC bearer of split bearer(s) (upon which the MN may release the bearer or reconfigure it to an MCG bearer, either MN terminated or SN terminated), and to trigger PSCell change (e.g. when a new security key is required or when the MN needs to perform PDCP data recovery). The MN cannot reject the release request of SCG bearer and the SCG RLC bearer of a split bearer. Figure 10.3.1.-2 shows an example signalling flow for an SN initiated SgNB Modification procedure, with MN involvement.

1.
The SN sends the SgNB Modification Required message including a NR RRC configuration message, which may contain bearer context related, other UE context related information and the new SCG radio resource configuration. For bearer release or modification a corresponding E-RAB list is included in the SgNB Modification Required message. In case of change of security key, the PDCP Change Indication indicates that a S-KgNB update is required. In case the MN needs to perform PDCP data recovery, the PDCP Change Indication indicates that PDCP data recovery is required.

The SN can decide whether the change of security key is required.

2/3.
If data forwarding and/or SN security key change needs to be applied, the MN triggers the preparation of the MN initiated SN Modification procedure and provides forwarding address and/or a new SN security key information within the SgNB Modification Request message, respectively. If the SN requested to release a bearer in step 1, and the MN decides to reconfigure it to an MCG bearer, the MN also triggers the preparation of the MN initiated SN Modification procedure and the SN provides respective RRC information within the SgNB Modification Request Acknowledgement message.

NOTE 2:
If only SN security key is provided in step 2, the MN does not need to wait for the reception of step 3 to initiate the RRC connection reconfiguration procedure.

4.
The MN sends the RRCConnectionReconfiguration message including a NR RRC configuration message to the UE including the new SCG radio resource configuration.

5.
The UE applies the new configuration and sends the RRCConnectionReconfigurationComplete message, including an encoded NR RRC response message, if needed. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

6.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SgNB Modification Confirm message containing the encoded NR RRC response message, if received from the UE.

7.
If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SN addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.

8/9.
If applicable, data forwarding between MN and the SN takes place (Figure 10.1.2.8.2-2 depicts the case where a bearer context is transferred from the SN to the MN).
10.
The SN sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes delivered to the UE over the NR radio for the E-RABs to be released.
NOTE 3:
The order the SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related bearer is stopped.

11.
If applicable, a path update is performed.

SN initiated SN Modification without MN involvement
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Figure 10.3.1-3: SN modification - SN initiated without MN involvement
The SN initiated modification without MN involved procedure is used to modify the configuration within SN in case no coordination with MN is required, including the addition/modification/release of SCG Scell and PSCell change (e.g. when the security key does not need to be changed and the MN does not need to be involved in PDCP recovery). Figure 10.3.1-3 shows an example signalling flow for SN initiated SN modification procedure, without MN involvement. The SN can decide whether the Random Access procedure is required.

1. 
The SN sends the RRCConnectionReconfiguration message to the UE through SRB3.

2. 
The UE applies the new configuration and replies with the RRCConnectionReconfigurationComplete message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
3.
If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SgNB Addition procedure. Otherwise the UE may perform UL transmission after having applied the new configuration.

Transfer of an NR RRC message to/from the UE (when SRB3 is not used)
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Figure 10.3.1-4: Transfer of an NR RRC message to/from the UE

The SN initiates the procedure when it needs to transfer an NR RRC message to the UE and SRB3 is not used.

1. 
The SN initiates the procedure by sending the SgNB Modification Required to the MN.

2.
The MN forwards the NR RRC message to the UE in the RRCConnectionReconfiguration message.

3. 
The UE applies the new configuration and replies with the RRCConnectionReconfigurationComplete message.

4.
The MN forwards the NR RRC response message, if received from the UE, to the SN in the SgNB Modification Confirm message.

10.3.2
MR-DC with 5GC

Editor’s note: MR-DC with the 5GC is not complete and is targeted for completion in June 2018.

The SN Modification procedure may be initiated either by the MN or by the SN and be used to modify, establish or release PDU session/QoS Flow contexts, to transfer PDU session/QoS Flow contexts to and from the SN or to modify other properties of the UE context within the same SN. It may also be used to transfer an NR RRC message from the SN to the UE via the MN and the response from the UE via MN to the SN (e.g. when SRB3 is not used).
The SN modification procedure does not necessarily need to involve signalling towards the UE.

MN initiated SN Modification

[image: image18.emf]UE MN SN UPF AMF

1. SNModification Request

2. SNModification Request Acknowledge

(carry SN RRC reconfiguration message)

3. RRCConnectionReconfiguration

(carry  SN RRC reconfiguration message)

4. RRCConnectionReconfigurationComplete

(carrySN RRC reconfiguration complete)

5. SNReconfiguration Complete

(carry SNRRC reconfiguration complete)

7. SNStatus Transfer

8. Data Forwarding

9. PDU Session Path Update procedure

6. Random Access Procedure


Figure 10.3.2-1: SN Modification procedure - MN initiated 
The MN uses the procedure to initiate configuration changes of the SCG within the same SN, including addition, modification or release PDU session/QoS Flows mapped onto SN terminated bearer(s) and MN terminated bearers with an SCG RLC bearer. The MN uses the procedure to query the current SCG configuration, e.g. when delta configuration is applied in a MN initiated SN change. MN may not use the procedure to initiate the addition, modification or release of SCG Scells. The SN may reject the request, except if it concerns the release of PDU session/QoS flow. Figure 10.3.2-1 shows an example signalling flow for a MN initiated SN Modification procedure.

1.
The MN sends the SN Modification Request message, which may contain PDU session/QoS Flow context related or other UE context related information, data forwarding address information (if applicable) and the requested SCG configuration information, including the UE capabilities coordination result to be used as basis for the reconfiguration by the SN.
2.
The SN responds with the SN Modification Request Acknowledge message, which may contain new SCG radio configuration information within a SN RRC configuration message, and data forwarding address information (if applicable).
3/4.
The MN initiates the RRC connection reconfiguration procedure, including SN RRC configuration message. The UE applies the new configuration and replies with MN RRC reconfiguration complete message, including a SN RRC response message, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC reconfiguration message, it performs the reconfiguration failure procedure.

5.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SN Reconfiguration Complete message.
6.
If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SN addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.
7/8.
If applicable, data forwarding between MN and the SN takes place (Figure 10.3.2-1 depicts the case where a PDU session/QoS Flow context is transferred from the MN to the SN).

9.
If applicable, a PDU Session path update procedure is performed.

SN initiated SN Modification with MN involvement
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Figure 10.3.2-2: SN Modification procedure - SN initiated with MN involvement

The SN uses the procedure to perform configuration changes of the SCG within the same SN, e.g. to trigger the modification/release of PDU session/QoS flows and to trigger PSCell changes (when MN involvement is needed for this). The MN cannot reject the release request of PDU session/QoS flows. Figure 10.3.2-2 shows an example signalling flow for SN initiated SN Modification procedure.

1.
The SN sends the SN Modification Required message including a SN RRC configuration message, which may contain PDU session/QoS Flow context related, other UE context related information and the new radio resource configuration of SCG. For the release or modification of PDU session/QoS flow, a corresponding PDU session/QoS Flows list is included in the SN Modification Required message.

The SN can decide whether the change of security key is required.
2/3.
The MN initiated SN Modification procedure may be triggered by SN Modification Required message.
4.
The MN sends the MN RRC reconfiguration message to the UE including the SN RRC configuration message the new SCG radio resource configuration.
5.
The UE applies the new configuration and sends the MN RRC reconfiguration complete message, including an encoded SN RRC response message, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC reconfiguration message, it performs the reconfiguration failure procedure.

6.  Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SN Modification Confirm message containing the encoded SN RRC response message, if received from the UE.
7.
If instructed, the UE performs synchronisation towards the PSCell configured by the SN as described in SN Addition procedure. Otherwise, the UE may perform UL transmission directly after having applied the new configuration.
8/9.
If applicable, data forwarding between MN and the SN takes place (Figure 10.3.2-2 depicts the case where a PDU session/QoS Flow context is transferred from the SN to the MN).
10.
If applicable, a PDU Session path update procedure is performed.

SN initiated SN Modification without MN involvement
This procedure is not supported for NE-DC.
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Figure 10.3.2-3: SN Modification – SN initiated without MN involvement

The SN initiated SN modification procedure without MN involvement is used to modify the configuration within SN in case no coordination with MN is required, including the addition/modification/release of SCG Scell and PSCell change (when MN involvement is not needed for this). Figure 10.3.2-3 shows an example signalling flow for SN initiated SN modification procedure without MN involvement. The SN can decide whether the Random Access procedure is required.
1. 
The SN sends the SN RRC reconfiguration message to the UE through SRB3.
2. 
The UE applies the new configuration and replies with the SN RRC reconfiguration complete message. In case the UE is unable to comply with (part of) the configuration included in the SN RRC reconfiguration message, it performs the reconfiguration failure procedure.
3.
If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SN Addition procedure. Otherwise the UE may perform UL transmission after having applied the new configuration.
Transfer of an NR RRC message to/from the UE (when SRB3 is not used)
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Figure 10.3.2-4: Transfer of an NR RRC message to/from the UE

The SN initiates the procedure when it needs to transfer an NR RRC message to the UE and SRB3 is not used.

1. 
The SN initiates the procedure by sending the SN Modification Required to the MN. 

2.
The MN forwards the NR RRC message to the UE in the RRC reconfiguration message.

3. 
The UE applies the new configuration and replies with the RRC reconfiguration complete message.
4.
The MN forwards the NR RRC response message, if received from the UE, to the SN in the SN Modification Confirm message.
*** NEXT MODIFIED SECTION ***
10.5
Secondary Node Change (MN/SN initiated)

10.5.1
EN-DC

The Secondary Node Change procedure is initiated either by MN or SN and used to transfer a UE context from a source SN to a target SN and to change the SCG configuration in UE from one SN to another.

NOTE 1:
Inter-RAT SN change procedure with single RRC reconfiguration is not supported in this version of the protocol (i.e. no transition from EN-DC to DC).
The Secondary Node Change procedure always involves signalling over MCG SRB towards the UE.
MN initiated SN Change
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Figure 10.5.1-1: SN Change – MN initiated

Figure 10.5.1-1 shows an example signalling flow for the MN initiated Secondary Node Change:

1/2.
The MN initiates the SN change by requesting the target SN to allocate resources for the UE by means of the SgNB Addition procedure. The MN may include measurement results related to the target SN. If forwarding is needed, the target SN provides forwarding addresses to the MN.
NOTE 2:
The MN may send the SgNB Modification Request message (to the source SN) to request the current SCG configuration before step 1.
3.
If the allocation of target SN resources was successful, the MN initiates the release of the source SN resources including a Cause indicating SCG mobility. The Source SN may reject the release. If data forwarding is needed the MN provides data forwarding addresses to the source SN. Reception of the SgNB Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.

4/5.
The MN triggers the UE to apply the new configuration. The MN indicates to the UE the new configuration in the RRCConnectionReconfiguration message including the NR RRC configuration message generated by the target SN. The UE applies the new configuration and sends the RRCConnectionReconfigurationComplete message, including the encoded NR RRC response message for the target SN, if needed. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

6.
If the RRC connection reconfiguration procedure was successful, the MN informs the target SN via SgNBReconfigurationComplete message with the encoded NR RRC response message for the target SN, if received from the UE.
7.
If configured with bearers requiring SCG radio resources, the UE synchronizes to the target SN.

8/9.
If applicable, data forwarding from the source SN takes place. It may be initiated as early as the source SN receives the SgNB Release Request message from the MN.

10.
The source SN sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes delivered to the UE over the NR radio for the related E-RABs.
NOTE 3:
The order the SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related bearer is stopped.

11-15.
If one of the bearer was terminatedat the source SN, path update is triggered by the MN.

16.
Upon reception of the UE Context Release message, the source SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.

SN initiated SN Change
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Figure 10.5.1-2: SN Change – SN initiated
Figure 10.5.1-2 shows an example signalling flow for the Secondary Node Change initiated by the SN:
1.
The source SN initiates the SN change procedure by sending SgNB Change Required message which contains target SN ID information and may include the SCG configuration (to support delta configuration) and measurement results related to the target SN.

2/3.
The MN requests the target SN to allocate resources for the UE by means of the SgNB Addition procedure, including the measurement results related to the target SN received from the source SN. If forwarding is needed, the target SN provides forwarding addresses to the MN.
4/5.
The MN triggers the UE to apply the new configuration. The MN indicates the new configuration to the UE in the RRCConnectionReconfiguration message including the NR RRC configuration message generated by the target SN. The UE applies the new configuration and sends the RRCConnectionReconfigurationComplete message, including the encoded NR RRC response message for the target SN, if needed. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

6.
If the allocation of target SN resources was successful, the MN confirms the release of the source SN resources. If data forwarding is needed the MN provides data forwarding addresses to the source SN. Reception of the SgNB Change Confirm message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.

7.
If the RRC connection reconfiguration procedure was successful, the MN informs the target SN via SgNB Reconfiguration Complete message with the encoded NR RRC response message for the target SN, if received from the UE.
8.
The UE synchronizes to the target SN.

9/10.
If applicable, data forwarding from the source SN takes place. It may be initiated as early as the source SN receives the SgNB Change Confirm message from the MN.

11.
The source SN sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes delivered to the UE over the NR radio for the related E-RABs.
NOTE 4:
The order the source SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN/target SN is not defined. The SgNB may send the report when the transmission of the related bearer is stopped.

12-16.
If one of the bearer was terminated at the source SN, path update is triggered by the MN.
17.
Upon reception of the UE Context Release message, the source SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
10.5.2
MR-DC with 5GC

Editor’s note: MR-DC with the 5GC is not complete and is targeted for completion in June 2018.

MN initiated SN Change
The MN initiated SN change procedure is used to transfer a UE context from the source SN to a target SN and to change the SCG configuration in UE from one SN to another.

The Secondary Node Change procedure always involves signalling over MCG SRB towards the UE.
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Figure 10.5.2-1: SN change procedure - MN initiated
Figure 10.5.2-1 shows an example signalling flow for the SN Change initiated by the MN:

1/2.
The MN initiates the SN change by requesting the target SN to allocate resources for the UE by means of the SN Addition procedure. The MN may include measurement results related to the target SN. If data forwarding is needed, the target SN provides data forwarding addresses to the MN.

NOTE:
The MN may send the SN Modification Request message (to the source SN) to request the current SCG configuration before step 1.
3.
If the allocation of target SN resources was successful, the MN initiates the release of the source SN resources including a Cause indicating SCG mobility. The Source SN may reject the release. If data forwarding is needed the MN provides data forwarding addresses to the source SN. Reception of the SN Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.

4/5.
The MN triggers the UE to apply the new configuration. The MN indicates the new configuration to the UE in the MN RRC reconfiguration message including the target SN RRC configuration message. The UE applies the new configuration and sends the MN RRC reconfiguration complete message, including the encoded SN RRC response message for the target SN, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC reconfiguration message, it performs the reconfiguration failure procedure.

6.
If the RRC connection reconfiguration procedure was successful, the MN informs the target SN via SN Reconfiguration Complete message with the encoded SN RRC response message for the target SN, if received from the UE.

7.
If configured with bearers requiring SCG radio resources the UE synchronizes to the target SN.

8/9.
If applicable, data forwarding from the source SN takes place. It may be initiated as early as the source SN receives the SN Release Request message from the MN.

10-14.
If one of the PDU session/QoS Flow was terminated at the source SN, path update procedure is triggered by the MN.

15.
Upon reception of the UE Context Release message, the source SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue
SN initiated SN Change
The SN initiated SN change procedure is used to transfer a UE context from the source SN to a target SN and to change the SCG configuration in UE from one SN to another.
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Figure 10.5.2-2: SN change procedure - SN initiated
Figure 10.5.2-2 shows an example signalling flow for the SN Change initiated by the SN:

1.
The source SN initiates the SN change procedure by sending the SN Change Required message, which contains a candidate target node ID and may include the SCG configuration (to support delta configuration) and measurement results related to the target SN.

2/3.
The MN requests the target SN to allocate resources for the UE by means of the SN Addition procedure, including the measurement results related to the target SN received from the source SN. If data forwarding is needed, the target SN provides data forwarding addresses to the MN.

4/5.
The MN triggers the UE to apply the new configuration. The MN indicates the new configuration to the UE in the MN RRC reconfiguration message including the SN RRC configuration message generated by the target SN. The UE applies the new configuration and sends the MN RRC reconfiguration complete message, including the encoded SN RRC response message for the target SN, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC reconfiguration message, it performs the reconfiguration failure procedure.

6.
If the allocation of target SN resources was successful, the MN confirms the change of the source SN. If data forwarding is needed the MN provides data forwarding addresses to the source SN. Reception of the SN Change Confirm message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.
7.
If the RRC connection reconfiguration procedure was successful, the MN informs the target SN via SN Reconfiguration Complete message with the encoded SN RRC response message for the target SN, if received from the UE.
8.
The UE synchronizes to the target SN.

9/10.
If applicable, data forwarding from the source SN takes place. It may be initiated as early as the source SN receives the SN Change Confirm message from the MN.

11-15.
If one of the PDU session/QoS Flow was terminated at the source SN, path update procedure is triggered by the MN.

16.
Upon reception of the UE Context Release message, the source SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
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 EN-DC, to perform this procedure within the same SN, the SN Modification procedure as described in section 10.3 is used, setting the PDCP Change Indication to indicate that a S-KgNB update is required when the procedure is initiated by the SN or including the SgNB Security Key when the procedure is initiated by the MN.

If a security key change is not required, this is performed through a synchronous SCG reconfiguration procedure without security key change towards the UE involving random access on PSCell, 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. In EN-DC, unless MN terminated SCG or split bearers are configured, this does not require MN involvement. In case of MN terminated SCG or split bearers, the SN initiated SN Modification procedure as described in section 10.3 is used, setting the PDCP Change Indication to indicate that a PDCP data recovery is required.
*** NEXT MODIFIED SECTION ***
10.9.2
MR-DC with 5GC

Editor’s note: MR-DC with the 5GC is not complete and is targeted for completion in June 2018.

The ng-eNB/gNB to MN change procedure is used to transfer UE context data from a source ng-eNB/gNB to a target MN that adds an SN during the handover.
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Figure 10.9.2-1: ng-eNB/gNB to MN change procedure
Figure 10.9.2-1 shows an example signalling flow for ng-eNB/gNB to MN change:
1.
The source ng-eNB/gNB starts the handover procedure by initiating the Xn Handover Preparation procedure.

2.
The target MN sends SN Addition Request to the target SN.
3.
The target SN replies with SN Addition Request Acknowledge. If data forwarding is needed, the target SN provides forwarding addresses to the target MN.

4.
The target MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an MN RRC message including a SN RRC configuration message which also includes the SCG configuration, to perform the handover, and may also provide forwarding addresses to the source ng-eNB/gNB.
5.
The source ng-eNB/gNB triggers the UE to perform handover and apply the new configuration.

6/7.
The UE synchronizes to the target MN and replies with MN RRC reconfiguration complete message.

8.
The UE synchronizes to the target SN .
9.
If the RRC connection reconfiguration procedure was successful, the target MN informs the target SN via SN Reconfiguration Complete message.

10/11.
Data forwarding from the source ng-eNB/gNB takes place.

12-15.
The target MN initiates the PDU Session Path Switch procedure.

NOTE:
If new UL TEIDs of the UPF are included, the target MN performs MN initiated SN Modification procedure to provide them to the target SN.
16.
The target MN initiates the UE Context Release procedure towards the source ng-eNb/gNB.
*** NEXT MODIFIED SECTION ***
10.11
Secondary RAT data volume reporting
10.11.1
EN-DC

The secondary RAT data volume reporting function is used to report the data volume of secondary RAT to CN. In EN-DC, if configured, the MN reports the uplink and downlink data volumes of SN to the EPC on a per EPS bearer basis as specified in TS 36.300 [2]. Periodic reporting is performed by periodically sending the Secondary RAT Data Volume Report messages from a SN to a MN, and then to a MME.
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Figure 10.11.1-1: Secondary RAT data volume periodic reporting

Figure 10.11.1-1 shows an example signalling flow for secondary RAT data volume periodic reporting:

1. 
If the periodic reporting is configured, then the SN periodically sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes delivered to the UE over the NR radio for the related E-RABs.

2.
The MN sends the Secondary RAT Report message to MME to provide information on the used NR resource.
*** NEXT MODIFIED SECTION ***
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