Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Ref480977752][bookmark: _Ref481781285][bookmark: _Ref481661667][bookmark: _Ref478044125][bookmark: _Ref458502731][bookmark: _Ref450741263][bookmark: _Ref473905534]3GPP TSG-RAN WG2 #100	R2-1713390
Reno, Nevada, USA, 27th Nov – 1st Dec 2017

Agenda Item:	10.4.1.3.4
Source:	Ericsson
Title:	Full configuration in EN-DC
Document for:	Discussion, Decision
Introduction
Both full and delta configurations are supported for mobility in NR (either HO in SA NR, or intra-NR mobility in EN-DC).
RAN2 #97bis:
Agreements
1.	For intra NR mobility, when “Lossless HO”, that is lossless, in sequence without duplication to upper layers, can be accomplished by the target using the same DRB configuration and QoS flow to DRB mapping as the source. 
FFS Whether anything more is needed in Rel-15 to support flow remapping at handover. Will be concluded after flow remapping not at handover is concluded.
2.	HO with full configuration shall be supported

RAN2 NR AH#2:
Agreements
1: 	To support delta signalling at MN initiated SN change, MN must have the current SCG configuration in the SN in order to support the MN-initiated SN change. 
FFS: Signalling to support this.

In this contribution, we will focus on the full and delta configurations aspects of both the MCG and SCG configurations during HO in EN-DC.
Discussion
Full configuration in LTE

In LTE, during a HO or re-establishment, the UE context is passed from the source to the target eNB. If the target eNB does not understand any part of the UE configuration, then it triggers full configuration. The full configuration procedure is specified in 36.331 section 5.3.5.8 as below: 

The UE shall:

1>	release/ clear all current dedicated radio configurations except the MCG C-RNTI, the MCG security configuration and the PDCP, RLC, logical channel configurations for the RBs and the logged measurement configuration;
NOTE 1:	Radio configuration is not just the resource configuration but includes other configurations like MeasConfig and OtherConfig.

1>	if the RRCConnectionReconfiguration message includes the mobilityControlInfo:
2>	release/ clear all current common radio configurations;
2>	use the default values specified in 9.2.5 for timer T310, T311 and constant N310, N311;
1>	else:
	2>use values for timers T301, T310, T311 and constants N310, N311, as included in ue-TimersAndConstants received in SystemInformationBlockType2 (or SystemInformationBlockType2-NB in NB-IoT);
1>apply the default physical channel configuration as specified in 9.2.4;
1>apply the default semi-persistent scheduling configuration as specified in 9.2.3;
1>apply the default MAC main configuration as specified in 9.2.2;
1>if the UE is a NB-IoT UE; or
1>for each srb-Identity value included in the srb-ToAddModList (SRB reconfiguration):
	2>apply the specified configuration defined in 9.1.2 for the corresponding SRB;
	2>apply the corresponding default RLC configuration for the SRB specified in 9.2.1.1 for SRB1 or in 9.2.1.2 for SRB2;
	2>apply the corresponding default logical channel configuration for the SRB as specified in 9.2.1.1 for SRB1 or in 9.2.1.2 for SRB2; 
NOTE 2: 	This is to get the SRBs (SRB1 and SRB2 for handover and SRB2 for reconfiguration after reestablishment) to a known state from which the reconfiguration message can do further configuration.
1>	for each eps-BearerIdentity value included in the drb-ToAddModList that is part of the current UE configuration:
	2>release the PDCP entity;
	2>release the RLC entity or entities;
	2>release the DTCH logical channel;
	2>release the drb-identity;
NOTE 3:	This will retain the eps-bearerIdentity but remove the DRBs including drb-identity of these bearers from the current UE configuration and trigger the setup of the DRBs within the AS in Section 5.3.10.3 using the new configuration. The eps-bearerIdentity acts as the anchor for associating the released and re-setup DRB. In the AS the DRB re-setup is equivalent with a new DRB setup (including new PDCP and logical channel configurations).
	1>	for each eps-BearerIdentity value that is part of the current UE configuration but not part of the drb-ToAddModList:
		2>	perform DRB release as specified in 5.3.10.2;

As can be seen from above, the full configuration option includes an initialization of the radio configuration, which makes the procedure independent of the configuration used in the source cell(s) with the exception that the security algorithms are continued for the RRC re-establishment. If a DRB is not included in the drb-ToAddModList, the DRB will be released, and hence a message to upper layers is sent indicating the release of the bearer (i.e. a full-fledged bearer setup from scratch is required to continue data service(s) associated with the released bearer(s)). For those bearers included in the drb-toAddModList, the PDCP/RLC/LCH entities are released and established again.

In the case of LTE DC, since the RRC is still maintained at the MN only, the full configuration applies to both MCG and SCG parts of the configuration.

Full configuration in EN-DC
In the case of EN-DC, the situation is different when it comes to full configuration as compared with LTE DC because there will be an LTE and NR part in the UE configuration. 

The RRCConnectionReconfiguration message for EN-DC is shown below (showing only the parts relevant to this discussion) [1]:

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {
	measConfig							MeasConfig						OPTIONAL,	-- Need ON
	mobilityControlInfo					MobilityControlInfo				OPTIONAL,	-- Cond HO
	dedicatedInfoNASList				SEQUENCE (SIZE(1..maxDRB)) OF
											DedicatedInfoNAS			OPTIONAL,	-- Cond nonHO
	radioResourceConfigDedicated		RadioResourceConfigDedicated	OPTIONAL, -- Cond HO-toEUTRA
	securityConfigHO					SecurityConfigHO				OPTIONAL,	-- Cond HO
	nonCriticalExtension				RRCConnectionReconfiguration-v890-IEs	OPTIONAL
}

RRCConnectionReconfiguration-v15x0-IEs ::= SEQUENCE {
	en-DC-release						BOOLEAN							OPTIONAL,					sk-Counter							INTEGER (0.. 65535)				OPTIONAL,	-- Need ON
	nr-secondaryCellGroupConfig-r15		OCTET STRING            	    OPTIONAL,
	radioBearerConfig-r15				OCTET STRING					OPTIONAL,
	radioBearerConfigS-r15				OCTET STRING					OPTIONAL,
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}


During HO, the source eNB includes the HandoverPreparationInformation message to the target in the HO request message. The HandoverPreparationInformation message for EN-DC is shown below (showing only the parts relevant to this discussion) [2]:



HandoverPreparationInformation-r15-IEs ::= SEQUENCE {
	ue-CapabilityRAT-List				UE-CapabilityRAT-ContainerList,
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK32][bookmark: OLE_LINK33]	sourceConfig-r15					OCTET STRING (CONTAINING RRCReconfiguration)
	rrm-Config							RRM-Config				OPTIONAL,
	as-Context							AS-Context				OPTIONAL,
	nonCriticalExtension				SEQUENCE {}				OPTIONAL
}


As can be seen the sourceConfig-r15 IE in the HandoverPreparationInformation message contains the RRCReconfiguration. In the RRCConnectionReconfiguration message, the parts highlighted in yellow are relevant for the target eNB, while the ones in pink are relevant for the target SN. The parts relevant to the SN are the ones that will be included in the SCG-ConfigInfo that is optionally sent to the target SN during SgNB addition. 

There are four different scenarios to consider depending on whether the target eNB and SgNB can understand the configurations that are relevant to them:

A. Target eNB understands the MCG part, target SN understands the SCG part
B. Target eNB understands the MCG part, target SN doesn’t understand the SCG part
C. Target eNB doesn’t understand the MCG part, target SN understands the SCG part
D. Target eNB doesn’t understand the MCG part, target SN doesn’t understand the SCG part

In case A, since both target eNB and target SN understand the configuration relevant to them, a delta configuration can be applied to both the MCG and SCG configurations.

In case B, since the target eNB understands the MN part, it is not necessary to do a full configuration of the MCG. Instead, it will be sufficient to do a full reconfiguration of only the SCG. The SgNB should inform the MN (in the SgNB Addition Request ACK message) that a full SCG configuration is to be applied. 

[bookmark: _Toc498638926]In EN-DC, during HO procedure, if the target SgNB doesn’t understand the SCG configuration, it includes an indication that a full SCG configuration is to be applied as well as the full SCG configuration, in the SgNB Addition Request ACK message.

A snippet of the RRCConnectionReconfiguration procedure for EN-DC is shown below [1]:

1> if the received RRCConnectionReconfiguration includes en-DC-release:
2> perform  secondary cell group release as specified in TS38.331 subclause 5.3.5.4a and release nr-secondaryCellGroupConfig;
1> if the received RRCConnectionReconfiguration includes the sk-counter:
2> perform key update procedure as specified in in TS 38.331 subclause 5.3.5.7.;
1>	if the received RRCConnectionReconfiguration includes the nr-secondaryCellGroupConfig: 
2>	perform NR RRC Reconfiguration as specified in in TS 38.331 subclause 5.3.5.3.
1> if the received RRCConnectionReconfiguration includes the radioBearerConfig:
2>	perform radio bearer configuration as specified in in TS 38.331 subclause 5.3.5.5;
1> if the received RRCConnectionReconfiguration includes the radioBearerConfigS:
2> perform radio bearer configuration as specified in in TS 38.331 subclause 5.3.5.5.

As can be seen above, the SCG can be released and added in the same message by setting the en-DC-release flag, which is basically equivalent to the full configuration of the SCG. Thus, if the SgNB has indicated in the SgNB Addition Request ACK message that a full SCG configuration is to be applied, all the 
target eNB has to do is to set the en-DC-release flag to TRUE. 


[bookmark: _Toc498638927]In EN-DC, full SCG reconfiguration is achieved by setting the en-DC-release bit in the RRCConnectionReconfiguration message to TRUE, without the need to revert to full configuration of the MCG. 

In case C and D, since the target eNB doesn’t understand the MCG configuration, a full MCG configuration has to be made (as discussed in section 2.1). If the LTE full reconfiguration discussion in section 2.1 is to be reused here, all bearers, be them MCG or SCG terminated, will be released (though they can be added in the same reconfiguration message by including them in the drb-ToAddMod list). Considerable changes in the RRC Connection Reconfiguration procedure are required if we want to preserve the SCG configuration (in case C) and perform delta configuration on the SCG only. Thus, we propose the same approach for both cases, i.e. a full configuration to be applied for both MCG and SCG if the target eNB is not able to understand the MCG part of the configuration.

[bookmark: _Toc498638928]In EN-DC, during HO procedure, if the target eNB doesn’t understand the MCG configuration, a full configuration of both the MCG and SCG is applied. 

To ensure that the SgNB also applies a full configuration (in case C), the target eNB should inform the SgNB that it has to do so.

[bookmark: _Toc498638929]In EN-DC, during HO procedure, if the target eNB doesn’t understand the MCG configuration, it includes an indication that a full SCG configuration is to be applied in the SgNB Addition Request message.

All the above proposals do not require any change in the signalling to the UE and thus there is no need to introduce full configuration indication of the SCG in the RRC Connection Reconfiguration message towards the UE. 

[bookmark: _Toc498638930]For EN-DC, a flag for indicating full SCG configuration is not needed in the RRC Connection Reconfiguration message.

Text proposal
[bookmark: _Toc486960335][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK234]============================== Begin Text Proposal ============================
[bookmark: _Toc487673090]5.3.1.3	Connected mode mobility
In RRC_CONNECTED, the network controls UE mobility, i.e. the network decides when the UE shall connect to which E-UTRA cell(s), or inter-RAT cell. For network controlled mobility in RRC_CONNECTED, the PCell can be changed using an RRCConnectionReconfiguration message including the mobilityControlInfo (handover), whereas the SCell(s) can be changed using the RRCConnectionReconfiguration message either with or without the mobilityControlInfo.
An SCG can be established, reconfigured or released by using an RRCConnectionReconfiguration message with or without the mobilityControlInfo. In case Random Access to the PSCell or initial PUSCH transmission to the PSCell if rach-SkipSCG is configured is required upon SCG reconfiguration, E-UTRAN employs the SCG change procedure (i.e. an RRCConnectionReconfiguration message including the mobilityControlInfoSCG). The PSCell can only be changed using the SCG change procedure and by release and addition of the PSCell.
The network triggers the handover procedure e.g. based on radio conditions, load. To facilitate this, the network may configure the UE to perform measurement reporting (possibly including the configuration of measurement gaps). The network may also initiate handover blindly, i.e. without having received measurement reports from the UE.
Before sending the handover message to the UE, the source eNB prepares one or more target cells. The source eNB selects the target PCell. The source eNB may also provide the target eNB with a list of best cells on each frequency for which measurement information is available, in order of decreasing RSRP. The source eNB may also include available measurement information for the cells provided in the list. The target eNB decides which SCells are configured for use after handover, which may include cells other than the ones indicated by the source eNB. If an SCG is configured, handover involves either SCG release or SCG change. In case the UE was configured with DC, the target eNB indicates in the handover message whether the UE shall release the entire SCG configuration. Upon connection re-establishment, the UE releases the entire SCG configuration except for the DRB configuration, while E-UTRAN in the first reconfiguration message following the re-establishment either releases the DRB(s) or reconfigures the DRB(s) to MCG DRB(s).
The target eNB generates the message used to perform the handover, i.e. the message including the AS-configuration to be used in the target cell(s). The source eNB transparently (i.e. does not alter values/ content) forwards the handover message/ information received from the target to the UE. When appropriate, the source eNB may initiate data forwarding for (a subset of) the DRBs.
After receiving the handover message, the UE attempts to access the target PCell at the first available RACH occasion according to Random Access resource selection defined in TS 36.321 [6], i.e. the handover is asynchronous, or at the first available PUSCH occasion if rach-Skip is configured. Consequently, when allocating a dedicated preamble for the random access in the target PCell, E-UTRA shall ensure it is available from the first RACH occasion the UE may use. The first available PUSCH occasion is provided by ul-ConfigInfo, if configured, otherwise UE shall monitor the PDCCH of target eNB. Upon successful completion of the handover, the UE sends a message used to confirm the handover.
If the target eNB does not support the release of RRC protocol which the source eNB used to configure the UE, the target eNB may be unable to comprehend the UE configuration provided by the source eNB. In this case, the target eNB should use the full configuration option to reconfigure the UE for Handover and Re-establishment. Full configuration option includes an initialization of the radio configuration, which makes the procedure independent of the configuration used in the source cell(s) with the exception that the security algorithms are continued for the RRC re-establishment.
[bookmark: _GoBack]In EN-DC, during Handover, if the target eNB does not understand the MCG part of the UE configuration that is passed to it from the source eNB, a full configuration is applied to both the MCG and SCG configurations. If the target eNB understands the MCG part of the UE configuration, but the SgNB does not understand the SCG configuration, full SCG configuration is applied while delta configuration can be used for the MCG. 
 After the successful completion of handover, PDCP SDUs may be re-transmitted in the target cell(s). This only applies for DRBs using RLC-AM mode and for handovers not involving full configuration option. The further details are specified in TS 36.323 [8]. After the successful completion of handover not involving full configuration option, the SN and the HFN are reset except for the DRBs using RLC-AM mode (for which both SN and HFN continue). For reconfigurations involving the full configuration option, the PDCP entities are newly established (SN and HFN do not continue) for all DRBs irrespective of the RLC mode. The further details are specified in TS 36.323 [8].
One UE behaviour to be performed upon handover is specified, i.e. this is regardless of the handover procedures used within the network (e.g. whether the handover includes X2 or S1 signalling procedures).
The source eNB should, for some time, maintain a context to enable the UE to return in case of handover failure. After having detected handover failure, the UE attempts to resume the RRC connection either in the source PCell or in another cell using the RRC re-establishment procedure. This connection resumption succeeds only if the accessed cell is prepared, i.e. concerns a cell of the source eNB or of another eNB towards which handover preparation has been performed. The cell in which the re-establishment procedure succeeds becomes the PCell while SCells and STAGs, if configured, are released.
Normal measurement and mobility procedures are used to support handover to cells broadcasting a CSG identity. In addition, E-UTRAN may configure the UE to report that it is entering or leaving the proximity of cell(s) included in its CSG whitelist. Furthermore, E-UTRAN may request the UE to provide additional information broadcast by the handover candidate cell e.g. global cell identity, CSG identity, CSG membership status.
NOTE:	E-UTRAN may use the ‘proximity report’ to configure measurements as well as to decide whether or not to request additional information broadcast by the handover candidate cell. The additional information is used to verify whether or not the UE is authorised to access the target PCell and may also be needed to identify handover candidate cell (PCI confusion i.e. when the physical layer identity that is included in the measurement report does not uniquely identify the cell).

============================== End Text Proposal ============================
Conclusion
In this contribution, we discussed the issue of full configurations in EN-DC and we propose:
Proposal 1	In EN-DC, during HO procedure, if the target SgNB doesn’t understand the SCG configuration, it includes an indication that a full SCG configuration is to be applied as well as the full SCG configuration, in the SgNB Addition Request ACK message.
Proposal 2	In EN-DC, full SCG reconfiguration is achieved by setting the en-DC-release bit in the RRCConnectionReconfiguration message to TRUE, without the need to revert to full configuration of the MCG.
Proposal 3	In EN-DC, during HO procedure, if the target eNB doesn’t understand the MCG configuration, a full configuration of both the MCG and SCG is applied.
Proposal 4	In EN-DC, during HO procedure, if the target eNB doesn’t understand the MCG configuration, it includes an indication that a full SCG configuration is to be applied in the SgNB Addition Request message.
Proposal 5	For EN-DC, a flag for indicating full SCG configuration is not needed in the RRC Connection Reconfiguration message.
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