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1 Introduction

In current NG/Xn/F1 paging signaling for non-voice service, receiving R17 gNB/DU does not know whether UE supports Paging Cause Indication for Voice service feature. So, the R17 paging message may be sent to legacy UE. This paper proposes correction to avoid the unnecessary radio resource waste on R17 IE in the air interface paging.
2 Discussion

In current NG/Xn/F1 Paging message, Paging Cause is encoded as below.
	Paging Cause
	O
	
	ENUMERATED (voice, …)


PagingCause ::= ENUMERATED {


voice,


...

}
This IE can only take value “voice”. This IE will be absent if the paging is not for voice.

Observation 1: For non-voice paging, Paging Cause IE is absent in NG/Xn/F1 paging message.

Below is R17 paging enhancement in RRC spec. 

PagingRecord-v1700 ::=              SEQUENCE {

    pagingCause-r17                     ENUMERATED {voice}      OPTIONAL    -- Need N

}

	PagingRecord field descriptions

	pagingCause

Indicates whether the Paging message is originated due to Voice service. If this field is present and upper layers indicate the support of paging cuase, it implies that the corresponding paging entry is for Voice service. If this field is not present but pagingRecordList-v1700 is present, it implies that the corresponding paging entry is for a service other than Voice service. Otherwise, pagingCause is undetermined.


Based on current RRC spec and NG/Xn/F1 specs, there are following paging scenarios.
	Scenario #
	RRC Paging 
	gNB/DU capability
	UE capability
	NG/Xn/F1 Paging Cause IE

	1
	R17 paging

pagingCause = voice
	Supporting
	Supporting
	Paging Cause = voice

	2a
	R17 paging

pagingCause IE is absent, pagingRecordList-v1700 is present
	Supporting
	Supporting
	Paging Cause IE is absent

	2b
	R17 paging
pagingCause IE is absent, pagingRecordList-v1700 is present
	Supporting
	Legacy
	Paging Cause IE is absent

	3
	Legacy paging
	Legacy 
	Legacy
	Paging Cause is absent


Observation 2: Based on current specs, gNB/DU may send R17 paging message to legacy UE (scenario 2b). 
Paging message is broadcasted in all the cells of a registration area (TAI list). Each registration area may have hundreds or even thousands of cells. So, sending R17 paging to legacy UE wastes quite a lot of radio resources.

Observation 3: Paging legacy UE with R17 paging message over entire paging area wastes radio resources. 
This waste can be easily avoided by telling gNB/DU whether UE supports Paging Cause Indication for Voice service feature. If UE does not support, the gNB/DU pages UE using legacy paging format.
As discussed in previous meeting, there are following solution options:

A. Add a new code point “other” to paging cause IE. Paging Cause IE is always included in NG/Xn/F1 Paging message if UE supports this feature
	Paging Cause
	O
	
	ENUMERATED (voice, other, …)


B. Add “Paging Cause Indication for Voice Service” IE to NG/Xn/F1 paging message to indicate UE capability
C. Add “Paging Cause Indication for Voice Service” IE to UE Radio Paging Capability.

Observation 4: There are at least three options to resolve the issue of radio resource waste:

· Option A:  Add a new code point “other” to paging cause IE. Paging Cause IE is always included in NG/Xn/F1 Paging message if UE supports Paging Cause Indication for Voice Service;
· Option B: Add “Paging Cause Indication for Voice Service” IE to NG/Xn/F1 paging message;
· Option C: Add “Paging Cause Indication for Voice Service” IE to UE Radio Paging Capability.

Option A has least standard impact. Based on RAN3#115e meeting agreement below, the paging cause value can be extended if need.

RAN3 understands that the presence of the “RAN2 list” indicates the gNB/eNB supports the transmission of paging cause for service indication. If the service is "voice", the list will include the Paging cause "voice". If the service is other than Voice service, the list will be empty.

Agree Option1 in this meeting, if needed, extending the cause value in future. Stage3 details need to be decided in the 2nd Round.
Proposal 1: Resolve the R17 paging to legacy UE issue by option A.

3 Summary
Observation 1: For non-voice paging, Paging Cause IE is absent in NG/Xn/F1 paging message.

Observation 2: Based on current specs, gNB/DU may send R17 paging message to legacy UE (scenario 2b). 
Observation 3: Paging legacy UE with R17 paging message over entire paging area wastes radio resources. 
Observation 4: There are at least three options to resolve the issue of radio resource waste:

· Option A:  Add a new code point “other” to paging cause IE. Paging Cause IE is always included in NG/Xn/F1 Paging message if UE supports Paging Cause Indication for Voice Service;
· Option B: Add “Paging Cause Indication for Voice Service” IE to NG/Xn/F1 paging message;

· Option C: Add “Paging Cause Indication for Voice Service” IE to UE Radio Paging Capability.

Proposal 1: Resolve the R17 paging to legacy UE issue by option A.
