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1 Introduction

An establishment cause value for MT voice/video along with the same indication in the paging message was discussed during the online session of RAN2#103 and it was agreed to have the following offline discussion.
· =>
Offline discussion to try to conclude on the additional MT cause in MSG3 and/or paging. (Offline discussion 13, Qualcomm)

This document summarizes the feedback from companies on the reasons for the new indication captured in R2-1811044.
2 Discussion
As discussed in R2-1811044, there are four use casess where an indication for voice in paging is useful. These and the feedback from companies are as follows:
Use Case #1: 
In case of network overload, MT voice can be prioritized over other MT traffic. One option is for the gNB to drop the non-priority paging. However, not all implementations support this (in LTE). In addition, local congestion can change between paging time and UE response and applying prioritization at the correct time would be more optimal.

	Company
	Comments

	Vodafone
	I see a value to indication in paging for voice, but this will have an ASN1 impact and we would need also to contact RAN3 and I also see a potential that other cuase values will come later which would change the current structure of handling the pagings and cause values...

	Vencore Labs
	At least some of the indication in paging can be implemented with existing prioritization as stated already, but it is preferable to define an explicit mechanism as proposed. Even though there is ASN1 impact it is less painfull now than at any later time. Agree

	Huawei
	Agree with reason #1.

	Ericsson
	No, this is not needed. Prioritization of pages can already be done through the existing paging priority field.

	Nokia
	Potential  enhancement to NR Paging was also discussed a meeting ago (RAN2 NR AH #1807 based on R2-1809453). These were even more generic (system-wide) considerations and related to horizontally managed services (i.e. slicing). Even for this, we discussed that gNB can filter the delivery of some paging messages itself. Hence, we do not see currently the need to introduce the optimization specifically for voice. Instead, we do also see possibility with PagingPriority in N2 paging message as this is the global priority. The network may address multiple UEs within such 'voice' specific Paging message. When the UE reads the Paging Channel and finds its paging group, but does not find its unique and precise UE identity. While with the proposed approach we see system-wide impacts, in some cases unnecessary waste of resources and complexity introduced to conformance tests.


Use Case 2: 
It is expected that voice will be supported by fallback to LTE, at least in the initial phases of NR SA. Considering that it took a long time to deploy and optimize VoLTE and fallback was used in the interim, the same situation will likely happen for NR and, in addition, the operators will want to utilize their VoLTE deployments as much as possible. To this end, CT1 already specified the fallback to EPS mechanism for voice (23.502, 4.13.6.1 EPS fallback for IMS voice). Having an establishment cause value for voice in msg3 will enable gNB to configure measurements for LTE immediately (for example in RRC Resume) as opposed to waiting for moving to Connected and UE request for DRB set up. This will reduce the call set up delay and also improve the success of fallback.

	Company
	Comments

	Vodafone
	In general, I think the situation is not comparable with LTE time. In LTE time, IMS was not fully introduced in the beginning and we had CS-FB feature to handle situations where the device is going to establish Voice connection while in LTE. Now, IMS systems are deployed in LTE according to my knowledge and if the operator decides to connect these systems to 5G CN, it would expect that most of the voice calls will be executed using NR access and not redirecting the UEs to LTE as it also have a negative impact on call setup time.

	Vencore Labs
	LTE Fallback is a good use case. Proposed mechanism would speed up the UE response and is therefore desirable. Agree.

	FirstNet
	Proposed mechanism will certainly speed-up fallback to LTE. Agree.

	Huawei
	The ability to fallback to LTE (or other RATs) would be important to some operators, according to the details of their network deployment. Agree with reason #2..

	Ericsson
	Disagree, this can already be achieved through network implementation using the paging priority. It is however not clear what the specific gain would be. This is an optimization and since we are currently doing ASN.1 corrections it is too late to introduce this now. The proposed solution would impact several parts of 38.331, where we currently are doing ASN.1 corrections, as well as other WGs, such as CT1, RAN3 and SA2.

	Nokia
	We see the same possibility with available and existing: 

- PagingPriority in N2 paging message as this is the global priority and 

- unique and precise UE identity (that is already in Paging message).


Use Case 3:
Having an indication for voice will allow the UE to prioritize its response. For voice, the UE can respond immediately while it can delay the response during UE overload conditions for paging of other traffic. This can in the future be extended to other services (URLLC etc.) by having a paging cause value and it would be beneficial to have this flexibility considering that NR promises to support more verticals than LTE.

	Company
	Comments

	Vodafone
	Agree in general, but I am not sure what such delay in the response means and if there are any requirements on which delay is allowed in the response to paging

	Vencore Labs
	Agree.

	Huawei
	I have not checked with Huawei device whether this issue is significant from their perspective. However, I understand the concern, and it seems to be reasonable..

	Ericsson
	No, we do not agree to this reason.


Use Case 4: 
Voice indication in paging can enable more efficient operation for multi-SIM case (especially dual SIM dual standby). With voice/video indication, UE can selectively respond to the paging (for example,  SIM1 is in low priority processing (e.g. background search for high priority PLMN, RAT), SIM2 receives paging. If the paging is for voice, UE can stop processing SIM1 and respond voice paging immediately. Otherwise, UE may defer the responding to paging for data on SIM2.

	Company
	Comments

	Vodafone
	all in one, I think that this is an optimization which might be helpful, but I am not totally sure, how urgent it is. On the other side, if the optimization is not done, we will have mobiles without the support of this optimization once IMS is going to be introduced by operator, which might result in some performance degradation

	Vencore Labs
	Use case is valid. In summary, Vencore Labs agrees with Reasons #1 to 4 and supports the Qualcomm proposal for both voice indication in paging and an establishment cause value

	Huawei
	Similar to reason 3, I did not check with Huawei device about their views on this issue. However, I agree that this is a valid use case

	Ericsson
	No, we do not agree to this reason.


Comments from Samsung:

1) 'voice' indication in Paging
We agree there would be the scenario to fallback to LTE, e.g. because VoLTE may not be supported in the initial NR.
Therefore, a fallback indication may be required in Paging.
It is so similar to LTE paging, where cn-Domain is set to 'cs' if fallback is needed. 
Accordingly, we prefer it.
2) MT cause
For now, it seems unclear if it is really needed.
It is not essential one for fallback (as we see the fallback in LTE).
Also, we are not sure that MT voice should be always prioritized over other MT traffic.
 
3 Conclusion
Eight companies provided input to the discussion: Vodafone, Vencore Labs, FirstNet, Huawei, Intel, Samsung, Nokia, Ericsson.
In summary, the following feedback was received:

· One company (Vodafone) thinks that this might be a useful optimization but not sure how urgent it is.

· Six companies (Vencore Labs, FirstNet, Huawei, Intel, Samsung, Qualcomm) support an indication in paging for voice.

· Five companies (Vencore Labs, FirstNet, Huawei, Intel, Qualcomm) support also a new establishment cause for voice in msg3.

· Nokia thinks that current PagingPriority IE in N2 along with UE identity can also be used. It is rapporteur’s understanding that this refers to the changes on NGAP. 
· Ericsson is against a voice indication in both paging and msg3.

Based on the majority view, it is proposed that:

Proposal 1: Indicate an indication for MT voice in paging.
Proposal 2: Introduce a new establishment cause value for voice in msg3.

Proposal 3: Agree to the TP for 38.331 in the Annex.

A TP for NG-AP 38.413 changes assuming a similar indication is also provided in the Annex for reference. However, it is RAN3 responsibility whether to make such a change or leave this to implementation using current signalling (e.g. PagingPriority mentioned by Nokia).
4 References
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5 Annex
TP for 38.331
--- Start First Change: Section 6.2.2 ---
5.1.1.1 –
Paging
The Paging message is used for the notification of one or more UEs.
Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: PCCH

Direction: Network to UE

Paging message
-- ASN1START

-- TAG-PAGING-START

Paging ::= 






SEQUENCE {


pagingRecordList





PagingRecordList













OPTIONAL, -- Need N


lateNonCriticalExtension



OCTET STRING














OPTIONAL,


nonCriticalExtension




SEQUENCE{}















OPTIONAL
}

PagingRecordList ::=



SEQUENCE(SIZE(1..maxNrofPageRec)) OF PagingRecord

PagingRecord ::=




SEQUENCE{


ue-Identity






PagingUE-Identity,


accessType






ENUMERATED {non3GPP}
OPTIONAL,
-- Need N


pagingCause






ENUMERATED {voice}
--Need N

...
}

PagingUE-Identity ::=



CHOICE{


ng-5G-S-TMSI





NG-5G-S-TMSI,


i-RNTI







I-RNTI-Value,


...

}

-- TAG-PAGING-STOP

-- ASN1STOP

	Paging field descriptions

	accessType

It indicates whether Paging is originated due to the PDU sessions from the non-3GPP access.


--- Start Second Change: Section 6.2.2 ---
RRCSetupRequest
The RRCSetupRequest message is used to request the establishment of an RRC connection.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to Network
RRCSetupRequest message

-- ASN1START

-- TAG-RRCSETUPREQUEST-START

RRCSetupRequest ::=


SEQUENCE {


rrcSetupRequest






RRCSetupRequest-IEs

}

RRCSetupRequest-IEs ::=

SEQUENCE {


ue-Identity






InitialUE-Identity,


establishmentCause




EstablishmentCause

}

InitialUE-Identity ::=



CHOICE {


ng-5g-s-tmsi-part




BIT STRING (SIZE (40)),


randomValue






BIT STRING (SIZE (40))

}

-- FFS Which additional cause values are supported: delayTolerantAccess, MO videop, MO SMS, etc.

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, mo-VoiceCall, mt_voice, spare2, spare3,spare4, 











spare5, spare6, spare7, spare8, spare9, spare10}

-- TAG-RRCSETUPREQUEST-STOP

-- ASN1STOP

	RRCSetupRequest field descriptions

	establishmentCause

Provides the establishment cause for the RRC request as provided by the upper layers. gNB is not expected to reject a RRCSetupRequestdue to unknown cause value being used by the UE.

	randomValue

Integer value in the range 0 to 2ffsValue

	ue-Identity

UE identity included to facilitate contention resolution by lower layers.


--- Start Third Change: Section 6.2.2  ---
5.1.1.2 –
RRCResumeRequest
The RRCResumeRequest message is used to request the resumption of a suspended RRC connection or perform an RNA update.
Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to Network
RRCResumeRequest message

-- ASN1START

-- TAG-RRCRESUMEREQUEST-START

RRCResumeRequest ::=
SEQUENCE {



rrcResumeRequest


RRCResumeRequest-IEs


}

RRCResumeRequest-IEs ::=

SEQUENCE {


resumeIdentity






CHOICE {



i-RNTI-Value






I-RNTI-Value,


truncated-i-RNTI





BIT STRING (SIZE (24))


},

resumeMAC-I








BIT STRING (SIZE (16)),


resumeCause








ResumeCause

}

-- FFS Which additional resume causes are supported: delayTolerantAccess, RNA Update, periodic RNA Update, MO video, MO SMS, etc.

ResumeCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, mo-VoiceCall, rna-Update, mt_voice, spare2, spare3, spare4, 











spare5, spare6, spare7, spare8, spare9 }
-- TAG-RRCRESUMEREQUEST-STOP

-- ASN1STOP

	RRCResumeRequest field descriptions

	resumeCause

Provides the resume cause for the RRC connection resume request as provided by the upper layers. 

	resumeIdentity

UE identity to facilitate UE context retrieval at gNB.

	resumeMAC-I

Authentication token to facilitate UE authentication at gNB.


--- End Changes ---
TP for 38.413

5.1.1.3 9.3.1.69
Assistance Data for Paging
This IE provides assistance information for paging optimisation.

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

	Assistance Data for Recommended Cells
	O
	
	9.3.1.70
	

	Paging Attempt Information 
	O
	
	9.3.1.72
	

	Paging Cause
	O
	
	ENUMERATED (voice, …)
	


