[bookmark: _Ref452454252]3GPP TSG-RAN WG3 meeting #97-bis	R3-174132
Prague, Czechia, EU, 9 - 13 Oct 2017


Agenda item:	10.8.1.2
Source:	Nokia, Nokia Shanghai Bell, ZTE
Title:	Completion of the RRC tunnelling in MR-DC
Document for:	Decission

1	Introduction
At RAN3 meeting #97-bis, it was discussed how to handle following aspects related to the RRC Transfer procedure:
· UL transfer of RRC messages via SgNB for MCG split SRBs
· DL and UL transfer of the NR RRC messages to/from the UE in case the SCG SRB is not used 
(this includes transfer of the UL measurement reports from the UE)
· Delivery status reporting for DL RRC messages transferred via NR in case of MCG split SRB
· Reporting of the UE measurements in case of the S-RLF (if anything needed)
The inter-node RRC signalling is not part of this discussion.
This paper summarises the offline discussion and proposes a stage-2 TP.
2	Discussion
UL transfer of RRC messages via SgNB for MCG split SRBs
RAN3 agreed the RRC Transfer shall enable UL transfer of the RRC messages encapsulated in the PDCP-C PDU for the purpose MCG split SRB.
DL and UL transfer of the NR RRC messages to/from the UE in case the SCG SRB is not used
RAN3 agrees that in case the SCG3 is not used: 
· The RRC Transfer procedure shall be used to transfer the NR RRC container with the measurements from the UE. Separate IEs are used for the RRC container and for the PDCP container.
· The SgNB initiated SgNB Modification Required procedure will be used to transfer the NR RRC commands from the SgNB to the UE and the response from the UE.
Delivery status reporting for DL RRC messages transferred via NR in case of MCG split SRB
[FFS if the response from the UE is sufficient confirmation, or a faster mechanism is needed.]
RAN3 agrees that delivery status feedback to PDCP entity via X2/Xn is useful to leverage the high reliability and low latency advantage (in terms of fast retransmission and flow control) of split bearer provided by PDCP encapsulation. The delivery status can be included as an optional IE in RRC Transfer message. The encoding of the delivery status is FFS.
Reporting of the UE measurements in case of the S-RLF
RAN3 assumes the NR RRC measurement report related to an SCG RLF will contain the necessary indication and therefore no special indication on X2AP is needed. Therefore, the report may be forwarded to the SgNB in the same way as any other UE measurement report (RRC Transfer procedure).
Note: in case RAN2 decides otherwise, an “S-RLF flag/cause” will have to be added to the RRC Transfer.
3	Summary
…
These proposals are reflected in a stage-2 TP below and two stage-3 TPs [1-2].
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10.3	Secondary Node Modification (MN/SN initiated)
[bookmark: _Toc490058329]10.3.1	EN-DC
Editor’s note: Details of RRC signalling are FFS and pending RAN2 agreement.
The Secondary Node Modification procedure may be initiated either by the MeNB or by the SgNB and be used to modify, establish or release bearer contexts, to transfer bearer contexts to and from the SgNB or to modify other properties of the UE context within the same SgNB. It may also be used to transfer NR RRC message from the SgNB to the UE via the MeNB and the response from the UE via MeNB to the SgNB (when SCG SRB3 is not used).
The Secondary Node modification procedure does not necessarily need to involve signalling towards the UE.
MN initiated SN Modification



Figure 10.3.1-1: SN Modification procedure - MN initiated
Editor’s note: The figure above needs further revision, mainly to replace SeNB with SgNB and to refer to the embedded RRC messages/Ies that will be agreed to be exchanged over X2.
The MeNB uses the procedure to initiate configuration changes of the SCG within the same SgNB, e.g the addition, modification or release of SCG bearer(s) and the SCG part of MCG split and SCG split bearer(s). MeNB may not use the procedure to initiate the addition, modification or release of SCG Scells. The SeNB may reject the request, except if it concerns the release of SCG bearer(s) or the SCG part of MCG split bearer(s) and SCG split bearer(s). Figure 10.3.1-1 shows an example signalling flow for a MN initiated SN Modification procedure.
1.	The MeNB 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 SgNB. In case of SCG Change, SCG Change Indication is included.
NOTE:	MeNB may request the establishment or release of SCG or MCG Split or SCG split bearer while not reconfiguration to MCG bearer, which can be performed without SCG change.
2.	The SgNB 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 SCG Change, for E-RABs configured with the MCG split bearer option for which no bearer type change is performed, the SgNB provides a new DL GTP TEID to the MeNB. The MeNB shall continue sending DL PDCP PDUs to the SgNB 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 of SCG Change, for E-RABs configured with the SCG split bearer option for which no bearer type change is performed, the SgNB provides a new UL GTP TEID to the MeNB. The MeNB shall continue sending UL PDCP PDUs to the SgNB with the previous UL GTP TEID until it re-establishes the RLC and use the new UL GTP TEID after re-establishment.
Editor’s note: It is FFS whether the SgNB may initiate a SCG Change in step 2.
3/4.	The MeNB initiates the RRC connection reconfiguration procedure, including the NR RRC configuration message. The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete, including a NR RRC response 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.
5.	Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SeNB Reconfiguration Complete message.
6.	If instructed, the UE performs synchronisation towards the PSCell of the SgNB as described in SgNB addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.
7/8.	If applicable, data forwarding between MeNB and the SgNB takes place (Figure 10.3.1-1 depicts the case where a bearer context is transferred from the MeNB to the SgNB).
9.	If applicable, a path update is performed.
SN initiated SN Modification with MN involvement


Figure 10.3.1-2: SN Modification procedure - SN initiated with MN involvement
Editor’s note: The figure above might need further revision, e.g. to refer to the embedded RRC messages/Ies that will be agreed to be exchanged over X2.
The SgNB uses the procedure to perform configuration changes of the SCG within the same SgNB, e.g. to trigger the release of SCG Scell(s) (other than PSCell), SCG bearer(s) and the SCG part of MGC split bearer(s) and SCG split bearer(s) (upon which the MeNB may release the bearer or reconfigure it to an MCG bearer), and to trigger PSCell change. The MeNB cannot reject the release request of SCG Scells (other than PSCell), SCG bearer and the SCG part of MCG split bearer and SCG split bearer. The SgNB can also initiate the bearer type change. Figure 10.3.1.-2 shows an example signalling flow for an SgNB initiated SgNB Modification procedure, with MN involvement.
1.	The SgNB 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 SeNB Modification Required message. In case of SCG Change, SCG Change Indication may be included, e.g. in case of change of security key.
The SgNB can decide whether the Random Access procedure is required, i.e. SCG change.
2./3.	If data forwarding and/or SgNB security key change needs to be applied, the MeNB triggers the preparation of the MN initiated SN Modification procedure and provides forwarding address and/or a new SgNB security key information within the SgNB Modification Request message, respectively. If the SgNB requested to release a bearer in step 1, and the MeNB decides to reconfigure it to an MCG bearer, the MeNB provides the SCG Change Indication within the SgNB Modification Request message and the SgNB provides respective RRC information within the SgNB Modification Request Acknowledgement message.
Editor’s note: It is FFS whether, when the SgNB Modification Required message contains SCG-Config in step 1, the following MeNB initiated SgNB Modification procedure triggered by the MeNB in step 2 can be used for anything that would require a new SCG configuration
NOTE:	If only SgNB security key (i.e. without SCG Change Indication) is provided in step 2, the MeNB does not need to wait for the reception of step 3 to initiate the RRC connection reconfiguration procedure.
4.	The MeNB 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. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
Editor’s note: It is FFS whether the SgNB may communicate directly with the UE (steps 4b and 5b) in case of SN initiated SN Modification.
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.
7.	If instructed, the UE performs synchronisation towards the PSCell of the SgNB 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 MeNB and the SgNB takes place (Figure 10.1.2.8.2-2 depicts the case where a bearer context is transferred from the SgNB to the MeNB).
10.	If applicable, a path update is performed.
SN initiated SN Modification without MN involvement


Figure 10.3.1-3 SN modification - SN initiated without MN involvement
Editor’s note: The exact details of this procedure are FFS.
The SN initiated modification without MN involved procedure is used to modify the configuration within SgNB in case no coordination with MeNB is required, including the addition/modification/release of SCG Scell. Figure 10.3.1-3 shows an example signaling flow for SN initiated SN modification procedure, without MN involvement.
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.
[bookmark: _Toc490058330]Transfer of the NR RRC message to the UE (when SCG SRB3 is not used)


Figure 10.3.1-4 Transfer of NR RRC message to the UE
Editor’s note: The exact details of this procedure are FFS.
The SN initiates the procedure when it needs to transfer NR RRC message to the UE, but the SCG SRB3 is not used.
1. 	The SgNB initiates the procedure by sending the SgNB Modification Required to the MeNB. 
2.	The MeNB 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 MeNBN forwards the NR RRC response to the SgNB in the SgNB Modification Complete message.
10.3.2	MR-DC with 5GC
Editor’s note: details of the RRC signalling are FFS and pending RAN2 agreement. Details of the Xn procedures are FFS and pending RAN3 agreement.
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 NR RRC message from the SN to the UE via the MN and the response from the UE via MN to the SN (when SCG SRB3 is not used).
The SN modification procedure does not necessarily need to involve signalling towards the UE.
MN initiated SN Modification


Figure 10.3.2-1: SN Modification procedure - MN initiated 
Editor’s note: The figure above might need revision, e.g. align to the actual Xn and RRC message and IE names.
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 SCG bearer(s), SCG split bearer(s) and MCG split bearer(s). 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.
Editor’s note: It is FFS whether the MN can initiate the addition/modification/release of DRB in SN side.
Editor’s note: It is FFS how the PDU sessions and QoS flows are mapped to bearers, and whether SN can reject some requests related to release of those.
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. In case of SCG Change, SCG Change Indication is included.
NOTE:	MN may request the establishment or release of SCG or MCG Split or SCG split bearer while not reconfiguration to MCG bearer, which can be performed without SCG change.
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). 
Editor’s note: It is FFS whether the SN may initiate a SCG Change in step 2.
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. 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.
Editor’s note: The exact procedure of Path Switch for PDU sessions is FFS.
SN initiated SN Modification with MN involvement


Figure 10.3.2-2: SN Modification procedure - SN initiated with MN involvement
Editor’s note: The figure above might need revision, e.g. align to the actual Xn and RRC message and IE names.
The SN uses the procedure to perform configuration changes of the SCG within the same SN, e.g. to trigger the modification/release of SCG Scell(s) (other than PSCell), PDU session/QoS flows and to trigger PSCell changes. The MN cannot reject the release request of SCG Scells (other than PSCell), PDU session/QoS flows. Figure 10.3.2-2 shows an example signalling flow for SN initiated SN Modification procedure.
Editor’s note: Other functions of SN modification procedure are FFS.
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. In case of SCG Change, SCG Change Indication is included.
The SN can decide whether the Random Access procedure is required, i.e. SCG change.
2/3. The MN initiated SN Modification procedure may be triggered by SN Modification Required message. 
Editor’s note: Further details of the MN initiated SN modifications procedure are FFS.
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. 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.
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.
Editor’s note: The exact procedure of Path Switch for PDU sessions is FFS.
SN initiated SN Modification without MN involvement
Editor’s note: This procedure can be used for NGEN-DC (FFS for NE-DC).


Figure 10.3.2-3 SN Modification – SN initiated without MN involvement
Editor’s note: The exact details of this procedure are FFS.
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. Figure 10.3.2-3 shows an example signaling flow for SN initiated SN modification procedure without MN involvement.
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.
Transfer of the NR RRC message to the UE (when SCG SRB3 is not used)


Figure 10.3.2-4 Transfer of NR RRC message to the UE
Editor’s note: The exact details of this procedure are FFS.
The SN initiates the procedure when it needs to transfer NR RRC message to the UE, but the SCG 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 RRCConnectionReconfiguration message.
3. 	The UE applies the new configuration and replies with the RRCConnectionReconfigurationComplete message. 
4.	The MN forwards the NR RRC response to the SN in the SgNB Modification Complete message.
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10.10	RRC Transfer
[bookmark: _Toc485159001]10.10.1	EN-DC
The RRC Transfer procedure is used to exchange RRC messages between the MeNB and the UE via the SgNB (MCG split SRB) and to provide NR measurement report from the UE to the SgNB.
MCG split SRB:


Figure 10.10.1-1: RRC Transfer procedure for MCG split SRB (DL operation)

Figure 10.10.1-1 shows an example signaling flow for DL RRC Transfer in case of the MCG split SRB:
1.	The MeNB, when it decides to use the MCG split SRBs, starts the procedure by initiating the RRC Transfer procedure. The MeNB encapsulates the RRC message in a PDCP-C PDU and ciphers with own keys.
NOTE:	The usage of the MCG split SRBs shall be indicated in the Secondary Node Addition procedure.
2.	The SgNB forwards the RRC message to the UE.
3.	The SgNB may send PDCP delivery acknowledgement of the RRC message forwarded in step 2.
Editor’s note: step 3 is FFS


Figure 10.10.1-: RRC Transfer procedure for MCG split SRB (UL operation)
Figure 10.10.1-2 shows an example signaling flow for UL RRC Transfer in case of the MCG split SRB:
1.	When the UE provides response to the RRC message, it sends it to the SgNB.
2.	The SgNB initiates the RRC Transfer procedure, in which it transfers the received PDCP-C PDU with encapsulated RRC message.
NR measurement report:


Figure 10.10.1-2: RRC Transfer procedure for NR measurement report

Figure 10.10.1-2 shows an example signaling flow for RRC Transfer in case of the forwarding of the NR measurement report from the UE:
1.	When the UE sends a measurement report, it sends it to the MeNB in the GenericContainer.
2.	The MeNB initiates the RRC Transfer procedure, in which it transfers the received NR measurement report as an octet string.
10.10.2	MR-DC with 5GC
The RRC Transfer procedure is used to exchange RRC messages between the MN and the UE via the SN (MCG split SRB).



Figure 10.10.2-1: RRC Transfer procedure for MCG split SRB (DL operation)

Figure 10.10.2-1 shows an example signaling flow for DL RRC Transfer in case of the MCG split SRB:
1.	The MN, when it decides to use the MCG split SRBs, starts the procedure by initiating the RRC Transfer procedure. The MN encapsulates the RRC message in a PDCP-C PDU and ciphers with own keys.
NOTE:	The usage of the MCG split SRBs shall be indicated in the Secondary Node Addition procedure.
2.	The SN forwards the RRC message to the UE.
3.	The SN may send PDCP delivery acknowledgement of the RRC message forwarded in step 2.
Editor’s note: step 3 is FFS


Figure 10.10.2-2: RRC Transfer procedure for MCG split SRB (UL operation)

Figure 10.10.2-2 shows an example signaling flow for UL RRC Transfer in case of the MCG split SRB:
1.	When the UE provides response to the RRC message, it sends it to the SN.
2.	The SN initiates the RRC Transfer procedure, in which it transfers the received PDCP-C PDU with encapsulated RRC message.
NR measurement report:


Figure 10.10.2-2: RRC Transfer procedure for NR measurement report

Figure 10.10.2-2 shows an example signaling flow for RRC Transfer in case of the forwarding of the NR measurement report from the UE:
1.	When the UE sends a measurement report, it sends it to the MN in the GenericContainer.
2.	The MN initiates the RRC Transfer procedure, in which it transfers the received NR measurement report as an octet string.
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