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1. Introduction
Proposal 3 from S2-170048 is endorsed in SA2#118bis:

Proposal 3: It is proposed to rule out context push/pull as shown in Figure 6.18.2.1.2.3-6 and 6.18.2.1.2.3-7 and SRB-only handover and PDN re-activation as shown in Figure 6.18.2.1.2.3-5.   
Therefore, this paper only discusses the following three alternatives (depicted in S2-170266):
1) Full session establish
2) Default bearer handover and dedicated bearer re-activation after HO completion
3) Default bearer handover and dedicated bearer re-activation in HO preparation phase
Table 1: summary of the proposed procedures

	#
	Flow type 
	Key idea
	RAN procedure
	Context transferred via NGx
	Mapping of bearers
	QoS drawbacks
	Changes to legacy

	1
	Full session establishment
	Full context push during the handover preparation phase
	Normal handover with full resource preparation.
	MM and SM UE contexts
	RAN and MME/AMF or PCF map default and dedicated bearers
	None, handover command to the source RAN when the new PDU session in the target system is already established, including default bearer and dedicated bearers
	- In NGC->EPS procedure, the target MME converts the MM and SM UE’s contexts, if NGx is not S10
- Forwarding tunnels are established between the target CN UP and the source CN UP functions

	2
	Default bearer handover and dedicated bearer re-activation after HO completion
	Context push. After the handover completion the common SMF/PGW-C triggers the activation of the dedicated bearers
	Handover with resource preparation only for default bearer
	UE security context and the default QoS rules
	RAN and MME/AMF map only default bearers, common SMF/PGW or PCF maps the dedicated bearers
	Between the handover completion and the activation of the dedicated bearers the PDN connection is served with the default QoS
	- In NGC->EPS procedure, the target MME converts the MM UE’s context, if NGx is not S10



	3
	Default bearer handover and dedicated bearer re-activation in HO preparation phase
	Context push. The target CN CP function establishes the default bearer with the common SMF/PGW-C, which initiates the activation of the dedicated bearers
	Handover, with preparation for some bearers requested by source RAN and some by PGW.
	UE security context and the default QoS rules
	RAN and MME/AMF map only default bearers, common SMF/PGW or PCF maps the dedicated bearers
	None, if the activation of the dedicated bearers is completed before sending the handover request to the target RAN. 

	- In NGC->EPS procedure, the target MME converts the MM UE’s context, if NGx is not S10


2. Discussion
Mapping of NGS bearer/flow to EPS bearer
In all solutions, SMF/PGW or PCF needs to be able to handover EPS bearers to NGS bearers and vice-versa and handle QoS mapping. Hence, this part is common to all solutions.
For example, for solution#2 and #3, the call flows indicate that PGW initiates the activation of dedicated bearers either in HO preparation phase or after HO completion phase, however PGW may first communicate with PCF+PCRF.
For example, regarding solution#1, in Figure 6.18.2.1.2.3-1: Signalling flow for handover from the EPS to the NGS, there is a editor’s Note, saying SMF/PGW may interact with the NG PCF to derive NG QoS Rules:
Editor's note: It is FFS whether the NGC CPF performs mapping of EPS QoS information into NG QoS Rules or NGC CPF should interact with the NG PCF to derive NG QoS Rules. This will be clarified as NG policy framework becomes clear.
Solution 1 (Full session establishment)
As indicated above, at least for the EPS to the NGS HO procedure, it looks that solution#1 may also have to adopt dedicated bearer re-activation in HO preparation, considering that there is no analysis how to perform mapping between 5G and 4G in terms of QoS/SM/PCC, etc (which are still under discussion and not clear so far).  
Solution 2 (Default bearer handover and dedicated bearer re-activation after HO completion)
Solution #2 the aim is to be able to transmit the voice media using the default QoS until the dedicated bearer is created in the target system. This mechanism should be ok for some services but may have some problem for VoLTE case.

According to table C.3.1 of IR.92 - IMS Profile for Voice and SMS from GSMA, VoLTE does not allow the UE to use the default (IMS signalling) bearer for voice media over IMS APN, which means there could be longer voice interruption i.e. more than 300ms.
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Table C.3.1 Configuration parameters and their default values





Solution 3(Default bearer handover and dedicated bearer re-activation in HO preparation phase)
Regarding the comment about how the MME will create Handover Request message to eNB which includes some contexts that are provided by the source RAN and some others that are new and added due to PGW initiating dedicated bearers, let’s take UTRAN -> E-UTRAN inter-RAT HO as a example:
1) For inter-RAT HO procedure, the source RAN only includes the UE radio capability (e.g. ue-RadioAccessCapabilityInfo per TS 36.331) and not includes any bearer contexts e.g. RNC does not include any RAB information in source eNB to target eNB transparent container.
2) SGSN sends Forward Relocation Request to MME including RAB information and MME maps the RABs information of 3G to E-RABs information of 4G
3) MME sends HO request with the mapped eRAB information of 4G in E-RABs Information List and the target eNB reserve the related resource and send back HO Response correspondingly.     

With the above analysis, during inter RAT HO procedure, we can see that target side e.g. MME/SGSN indicates the RAB information to the target RAN and the target RAN then reserve the related resource.
Back to solution#3, for 5G->4G HO procedure, the MME just adds the new eRAB information due to PGW initiating dedicated bearers, except the one for default bearer. 
The main difference from legacy 4G->3G HO is that the RAB information in target side is not due to mapping from the source side, rather than re-activation in target side. 
Please note, based on operator’s policy e.g. if the main use of the NGx interface is for providing “seamless mobility” for VoLTE services, then only QCI=1 bearer setup procedure is performed in HO preparation phase and then other dedicated bearers(if exists) can be re-activated after HO completion. 
If there is no ongoing voice service, based on operator policy, no dedicated bearer will be re-activated and then solution 3 falls back to solution 2. 
Please also note, though solution 3 in TR only depicts 5G->4G HO procedure, the 4G-> 5G HO procedures is the same due to dedicated bearer re-activation in target side during HO preparation phase. In other words, this solution is future-proof between any two RATS with common CP/UP. 

Please see the details in Annex.

3. Proposal

Proposal 1: It is proposed to adopt solution #3 in the normative phase, being the only solution that provides continuity of the dedicated bearers.
Please note if there is no ongoing voice service, based on operator policy, no dedicated bearer will be re-activated and then solution 3 falls back to solution 2.
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5. Annex A (Example inter-RAT HO UTRAN -> E-UTRAN)

36.413
9.1.5.4
HANDOVER REQUEST

This message is sent by the MME to the target eNB to request the preparation of resources.

Direction: MME ( eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	Handover Type
	M
	
	9.2.1.13
	
	YES
	reject

	Cause
	M
	
	9.2.1.3
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	M
	
	9.2.1.20
	
	YES
	reject

	E-RABs To Be Setup List
	
	1

	
	
	YES
	reject

	>E-RABs To Be Setup Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	reject

	>>E-RAB ID 
	M
	
	9.2.1.2
	
	-
	

	>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	To deliver UL PDUs.
	-
	

	>>E-RAB Level QoS Parameters
	M
	
	9.2.1.15
	Includes necessary QoS parameters.
	-
	

	>>Data Forwarding Not Possible
	O
	
	9.2.1.76
	
	YES
	ignore

	Source to Target Transparent Container
	M
	
	9.2.1.56
	
	YES
	reject

	UE Security Capabilities
	M
	
	9.2.1.40
	
	YES
	reject

	Handover Restriction List
	O
	
	9.2.1.22
	
	YES
	ignore

	Trace Activation
	O
	
	9.2.1.4
	
	YES
	ignore

	Request Type
	O
	
	9.2.1.34
	
	YES
	ignore

	SRVCC Operation Possible
	O
	
	9.2.1.58
	
	YES
	ignore

	Security Context
	M
	
	9.2.1.26
	
	YES
	reject

	NAS Security Parameters to E-UTRAN
	C-iffromUTRANGERAN
	
	9.2.3.31
	The eNB shall use this IE as specified in TS 33.401 [15].
	YES
	reject

	CSG Id
	O
	
	9.2.1.62
	
	YES
	reject

	CSG Membership Status
	O
	
	9.2.1.73
	
	YES
	ignore

	GUMMEI
	O
	
	9.2.3.9
	This IE indicates the  MME serving  the UE.
	YES
	ignore

	MME UE S1AP ID 2
	O
	
	9.2.3.3
	This IE indicates the MME UE S1AP ID assigned by the MME.
	YES
	ignore

	Management Based MDT Allowed
	O
	
	9.2.1.83
	
	YES
	ignore

	Management Based MDT PLMN List
	O
	
	MDT PLMN List

9.2.1.89
	
	YES
	ignore


	Condition
	Explanation

	C-iffromUTRANGERAN
	This IE shall be present if the Handover Type IE is set to the value “UTRANtoLTE” or “GERANtoLTE”.


	Range bound
	Explanation

	maxnoofE-RABs
	Maximum no. of E-RABs for one UE. Value is 256.


9.2.1.7
Source eNB to Target eNB Transparent Container

The Source eNB to target eNB Transparent Container IE is an information element that is produced by the source eNB and is transmitted to the target eNB. For inter-system handovers to E-UTRAN, the IE is transmitted from the external handover source to the target eNB.

This IE is transparent to the EPC.
9.2.1.7
Source eNB to Target eNB Transparent Container

The Source eNB to target eNB Transparent Container IE is an information element that is produced by the source eNB and is transmitted to the target eNB. For inter-system handovers to E-UTRAN, the IE is transmitted from the external handover source to the target eNB.

This IE is transparent to the EPC.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RRC Container
	M
	
	OCTET STRING
	Includes the RRC Handover Preparation Information message as defined in subclause 10.2.2 of TS 36.331 [16].
	-
	

	E-RABs Information List
	
	0..1
	
	
	-
	

	>E-RABs Information Item
	
	1 .. <maxnoof E-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>DL Forwarding
	O
	
	9.2.3.14
	
	-
	

	Target Cell ID
	M
	
	E-UTRAN CGI

9.2.1.38
	
	-
	

	Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.1.39
	
	-
	

	UE History Information
	M
	
	9.2.1.42
	
	-
	

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the handover; the external handover source provides it in order to enable later analysis of the conditions that led to a wrong HO.
	YES
	ignore


TS 36.331
10.2.2
Message definitions

–
HandoverCommand
This message is used to transfer the handover command generated by the target eNB, which is transparently transferred by the source RAN to the UE.

Direction: target eNB to source eNB/ source RAN

HandoverCommand message
-- ASN1START

HandoverCommand ::=




SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverCommand-r8




HandoverCommand-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverCommand-r8-IEs ::=


SEQUENCE {


handoverCommandMessage



OCTET STRING (CONTAINING DL-DCCH-Message),


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	HandoverCommand field descriptions

	handoverCommandMessage

Contains the entire DL-DCCH-Message including the RRCConnectionReconfiguration message used to perform handover to E-UTRAN, generated (entirely) by the target eNB.


–
HandoverPreparationInformation
This message is used to transfer the E-UTRA RRC information used by the target eNB during handover preparation, including UE capability information.

Direction: source eNB/ source RAN to target eNB

HandoverPreparationInformation message
-- ASN1START

HandoverPreparationInformation ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverPreparationInformation-r8
HandoverPreparationInformation-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-r8-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo

UE-CapabilityRAT-ContainerList,

as-Config






AS-Config




OPTIONAL, 

-- Cond HO

rrm-Config






RRM-Config




OPTIONAL,


as-Context






AS-Context



OPTIONAL, 

-- Cond HO

nonCriticalExtension



HandoverPreparationInformation-v920-IEs

OPTIONAL

}

HandoverPreparationInformation-v920-IEs
::= SEQUENCE {


ue-ConfigRelease-r9




ENUMERATED {











rel9, rel10, spare6, spare5, spare4, spare3,











spare2, spare1, ...} 


OPTIONAL, 
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v11x0-IEs

OPTIONAL

}

HandoverPreparationInformation-v11x0-IEs
::= SEQUENCE {


as-Context-v11x0




AS-Context-v11x0



OPTIONAL,
-- Cond HO2


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Config

The radio resource configuration. Applicable in case of intra-E-UTRA handover. If the target receives an incomplete MeasConfig and RadioResourceConfigDedicated in the as-Config, the target eNB may decide to apply the full configuration option based on the ue-ConfigRelease.

	as-Context

Local E-UTRAN context required by the target eNB.

	rrm-Config

Local E-UTRAN context used depending on the target node’s implementation, which is mainly used for the RRM purpose.

	ue-ConfigRelease

Indicates the RRC protocol release applicable for the current UE configuration. This could be used by target eNB to decide if the full configuration approach should be used. If this field is not present, the target assumes that the current UE configuration is based on the release 8 version of RRC protocol. NOTE 1.

	ue-RadioAccessCapabilityInfo

E-UTRA radio access capabilities are always included and in case of inter-RAT handover to E-UTRA, UTRA radio access capabilities may be included. (If UTRA radio access capabilities are received from the source RAN, they are ignored by target eNB.) In case of inter-RAT handover to E-UTRA and the source is GERAN, GERAN capabilities are always included.


NOTE 1:
The source typically sets the ue-ConfigRelease to the release corresponding with the current dedicated radio configuration. The source may however also consider the common radio resource configuration e.g. in case interoperability problems would appear if the UE temporary continues extensions of this part of the configuration in a target PCell not supporting them.

	Conditional presence
	Explanation

	HO
	The field is mandatory present in case of handover within E-UTRA; otherwise the field is not present.

	HO2
	The field is optional present in case of handover within E-UTRA; otherwise the field is not present.


–
AS-Context
The IE AS-Context is used to transfer local E-UTRAN context required by the target eNB.

AS-Context information element
-- ASN1START

AS-Context ::=






SEQUENCE {


reestablishmentInfo





ReestablishmentInfo


OPTIONAL
-- Cond HO
}

AS-Context-v11x0 ::=




SEQUENCE {


idc-Context-r11






IDC-Context-r11



OPTIONAL,
-- Cond HO


mbmsInterestIndication-r11



OCTET STRING (CONTAINING












MBMSInterestIndication-r11)
OPTIONAL,
-- Cond HO2


...

}

-- ASN1STOP

	AS-Context field descriptions

	idc-Context

Including information used for handling the IDC problems.

	reestablishmentInfo

Including information needed for the RRC connection re-establishment.
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