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1
Introduction
In the RAN2#107 meeting, EPS fallback issues were introduced in [1] [2] [3], and it was agreed that EPS fallback issues would be discussed as TEI16. In this document, our analysis results of the observations, proposals and proposed changes in [1] [2] [3], and our proposals based on the analysis result are introduced.
2
Discussion
2.1 Discussion on the proposals submitted to the last meeting
In this section, we analyse what is proposed in the document/CRs [1] [2] [3], and discuss each proposal is supportable or not.

In the document/CRs [1] [2] [3], the followings are proposed:

(A) Introduce a new IE “voiceFallbackIndication” in HandoverPreparationInformation so that the target eNB can perform appropriate prioritization for the UE.
(B) Introduce a new IE “voiceFallbackIndication” in RRCRelease, and make the UE to perform access barring check as MO voice at the target E-UTRA and use “mo-VoiceCall” as the establishment cause.

(C) Introduce a new IE “voiceFallbackIndication” in MobilityFromNRCommand, and make the UE to attempt to select E-UTRA cell in case of Mobility from NR failure.
For the proposal (A), we share the importance of introducing the indicator so that the target eNB prioritizes the UE during handover. We agree to the proposal. 
Proposal 1: RAN2 agrees to introduce “voiceFallbackIndication” in HandoverPreparationInformation in order for the target eNB to prioritize the UE during the handover.
For the proposal (B), we also think it is important that the UE perform ABC as MO voice and use “mo-VoiceCall” as the establishment cause in the case of fallback by RRC release. However we think this issue shouldn’t be discussed only in RAN2, i.e., CT1 involvement will also be necessary. However for TEI16 topic, involvement of other WG is strongly discouraged [4]. We propose RAN2 discuss how to solve this issue including CT1 involvement.
Observation 1: CT1 involvement will also be necessary to discuss the ABC and establishment cause issue. However for TEI topic, involvement of other WG is strongly discouraged.

Proposal 2: RAN2 discusses how to solve the ABC and establishment cause issues including involvement of CT1.

For the proposal (C), we see it may be beneficial for some operator’s services but several modifications to the CR [2] are necessary.
Observation 2: Introducing “voiceFallbackIndication” in MobilityFromNRCommand to make the UE to attempt to select E-UTRA cell may be beneficial but several modifications to the CR [2] are necessary.
2.1 Discussion on selecting E-UTRA cell in case of Mobility from NR failure
In this section, we discuss what are the issues in the CR [2] for the proposal (C), and proposes how the CR [2] should be changed.

Figure 1 shows the proposed procedure in [2].
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Figure 1: the proposed procedure in [2]
We see the procedure in Figure 1 has some issues and needs modifications.
The first issue is that the UE attempts to select an E-UTRA cell even if the handover failure is caused by configuration error (the second condition) and/or protocol error (the third condition). In this case the UE will fail to setup RRC connection or NAS connection after the suitable E-UTRA cell is selected. Therefore the UE should attempt to select an E-UTRA sell only if the UE does not succeed in establishing the connection to the target RAT (the first condition).
Proposal 3: The UE should attempt to select an E-UTRA cell only when the handover failure is caused by unsuccessful connection establishment to the target RAT and the indication is included in MobilityFromNRCommand.

Even if the handover failure is caused by unsuccessful connection establishment to the target RAT and then the UE can select a suitable E-UTRA cell, UE may fail to establish the connection to the target RAT again. This may cause abnormal service shutdown in certain scenarios. For example, the user of the UE enjoying high speed downloading of 8K videos receives incoming call, and the UE keeps trying to establish connection to the E-UTRA, the downloading session will be timeout and shutdown. As the user doesn’t know the UE received incoming call (as ringtone was not started), the user may feel the operator’s 5G network is unstable. Therefore we propose the presence of “voiceFallbackIndication” in MobilityFromNRCommand is depending on the use case (e.g., MO voice, MT voice, RRC_IDLE, RRC_CONNECTED, etc.) and the operator’s preference. This means the purpose of including “indication” in MobilityFromNRCommand is not informing the UE of voice fallback but making the UE to select an E-UTRA cell when connection setup to the target RAT is failed.
Observation 3: If the UE keeps trying to establish connection to the E-UTRA, it may cause abnormal service shutdown in certain scenario.

Proposal 4: The purpose to include an indication in MobilityFromNRCommand should be making the UE to select an E-UTRA cell when connection setup to the target RAT is failed. And presence of the indication should be up to the use case and operator’s preference (i.e., should not present every time voice fallback is performed).
The other issue is if a suitable E-UTRA cell is selected, the UE performs the action upon going to RRC_IDLE. In the action upon going to RRC_IDLE, all radio resources including PDCP entity and SDAP entity are released. However if the voice fallback is inter-RAT intra-system handover (section 4.13.6.2 in TS 23.502) and delta signalling is used, PDCP entity and SDAP entity shouldn’t be released. We propose to add a NOTE to the procedure to explain this case (as in “Successful completion of the mobility from NR” section in TS 38.331).
Observation 4: If the voice fallback is inter-RAT intra-system handover and delta signalling is used, PDCP entity and SDAP shouldn’t be released when the UE performs the action upon going to RRC_IDLE (after a suitable E-UTRA cell is selected).
Proposal 5: Adding a NOTE to explain PDCP entity and SDAP entity are not released id delta signalling is used when the UE performs the action upon going to RRC_IDLE.
We also provide an alternative text proposal based on the proposal 3~5.
Proposal 6: RAN2 agree the text proposal below.

3
Conclusion
Proposal 1: RAN2 agrees to introduce “voiceFallbackIndication” in HandoverPreparationInformation in order for the target eNB to prioritize the UE during the handover.
Observation 1: CT1 involvement will also be necessary to discuss the ABC and establishment cause issue. However for TEI topic, involvement of other WG is strongly discouraged.
Proposal 2: RAN2 discusses how to solve ABC and establishment cause issue including involvement of CT1.

Observation 2: Introducing “voiceFallbackIndication” in MobilityFromNRCommand to make the UE to attempt to select E-UTRA cell may be beneficial but several modifications to the CR [2] are necessary.
Proposal 3: The UE should attempt to select an E-UTRA cell only when the handover failure is caused by unsuccessful connection establishment to the target RAT and the indication is included in MobilityFromNRCommand.

Observation 3: If the UE keeps trying to establish connection to the E-UTRA, it may cause abnormal service shutdown in certain scenario.

Proposal 4: The purpose to include an indication in MobilityFromNRCommand should be making the UE to select an E-UTRA cell when connection setup to the target RAT is failed. And presence of the indication should be up to the use case and operator’s preference (i.e., should not present every time voice fallback is performed).

Observation 4: If the voice fallback is inter-RAT intra-system handover and delta signalling is used, PDCP entity and SDAP shouldn’t be released when the UE performs the action upon going to RRC_IDLE (after a suitable E-UTRA cell is selected).
Proposal 5: Adding a NOTE to explain PDCP entity and SDAP entity are not released id delta signalling is used when the UE performs the action upon going to RRC_IDLE.
Proposal 6: RAN2 agree the text proposal below.
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Text Proposals (TS 38.331)
========== First Change ==========
5.4.3.5
Mobility from NR failure

The UE shall:

1>
if the UE does not succeed in establishing the connection to the target radio access technology and the voiceFallbackIndication is not included in the MobilityFromNRCommand message; or

1>
if the UE is unable to comply with any part of the configuration included in the MobilityFromNRCommand message; or

1>
if there is a protocol error in the inter RAT information included in the MobilityFromNRCommand message, causing the UE to fail the procedure according to the specifications applicable for the target RAT:

2>
revert back to the configuration used in the source PCell;

2>
initiate the connection re-establishment procedure as specified in subclause 5.3.7.
1>
else if the UE does not succeed in establishing the connection to the target radio access technology and the voiceFallbackIndication is included in the MobilityFromNRCommand message;
2>
attempt to select an E-UTRA cell;
3>
if a suitable E-UTRA cell is selected:

4>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';

NOTE :
PDCP and SDAP configured by the source RAT prior to the handover that are reconfigured and re-used by target RAT when delta signalling (i.e., during inter-RAT intra-system handover when fullConfig is not present) is used, are not released as part of this procedure.
3>
else:

4> revert back to the configuration used in the source PCell;

4>
initiate the connection re-establishment procedure as specified in subclause 5.3.7;
========== Second Change ==========
– 
MobilityFromNRCommand
The MobilityFromNRCommand message is used to command handover from NR to E-UTRA (connected to EPC or 5GC).

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: Network to UE
MobilityFromNRCommand message

-- ASN1START

-- TAG-MOBILITYFROMNRCOMMAND-START

MobilityFromNRCommand ::=       SEQUENCE {

    rrc-TransactionIdentifier           RRC-TransactionIdentifier,

    criticalExtensions                  CHOICE {

            mobilityFromNRCommand               MobilityFromNRCommand-IEs,

            criticalExtensionsFuture                SEQUENCE {}

    }

}

MobilityFromNRCommand-IEs ::=   SEQUENCE {

    targetRAT-Type                          ENUMERATED { eutra, spare3, spare2, spare1, ...},

    targetRAT-MessageContainer              OCTET STRING,

    nas-SecurityParamFromNR                 OCTET STRING                                OPTIONAL,   -- Cond HO-ToEPC

    lateNonCriticalExtension                OCTET STRING                                OPTIONAL,

    nonCriticalExtension                    MobilityFromNRCommand-v16xy-IEs                                 OPTIONAL
}
MobilityFromNRCommand-v16xy-IEs ::= SEQUENCE {


voiceFallbackIndication-v16xy


ENUMERATED {true}






OPTIONAL,
-- Cond Voice-FB

nonCriticalExtension




SEQUENCE {}








OPTIONAL

}

-- TAG-MOBILITYFROMNRCOMMAND-STOP

-- ASN1STOP

	MobilityFromNRCommand-IEs field descriptions

	nas-SecurityParamFromNR
This field is used to deliver the key synchronisation and Key freshness for the NR to LTE/EPC handovers and a part of the downlink NAS COUNT as specified in TS 33.501 [11].

	targetRAT-MessageContainer
The field contains a message specified in another standard, as indicated by the targetRAT-Type, and carries information about the target cell identifier(s) and radio parameters relevant for the target radio access technology. A complete message is included, as specified in the other standard. See NOTE 1

	targetRAT-Type
Indicates the target RAT type.

	voiceFallbackIndication

Indicates the target RAT cell is selected when the handover is triggered by voice fallback for IMS voice as specified in TS 23.502 [x] and the UE does not succeed in establishing the connection to the target RAT.


NOTE 1:
The correspondence between the value of the targetRAT-Type, the standard to apply, and the message contained within the targetRAT-MessageContainer is shown in the table below:

	targetRAT-Type
	Standard to apply
	targetRAT-MessageContainer

	eutra
	TS 36.331 [10] (clause 5.4.2)
	DL-DCCH-Message including the RRCConnectionReconfiguration


	Conditional Presence
	Explanation

	HO-ToEPC
	This field is mandatory present in case of inter system handover. Otherwise it is absent.

	Voice-FB
	This field is optionally present in case the target RAT is E-UTRA and voice fallback is performed, Need N. Otherwise it is absent.


