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1	Introduction
Response-driven paging has been proposed to reduce the high downlink overhead resulting from transmitting the paging message in multi-beam system [1][2]. In this contribution, we discuss different ASN. 1 encoding options of paging message for supporting both direct paging using full UE ID such as S-TMSI (LTE-like paging method) and truncated-UE ID (response-driven paging).
2	Discussion
The different ASN.1 encoding options for the paging message are provided in the Appendix and they are described briefly in the following:
· Option 1: The network can select to page UEs using either a paging record list corresponding to full UE-ID (pagingRecordList) or truncated UE-ID (pagingRecordList2). 

· Option 2: The network can page UEs using paging record list(s) corresponding to full UE-ID (pagingRecordList) and/or truncated UE-ID (pagingRecordList2). 

· Option 3: The network pages UEs using a single paging record list (pagingRecordList) with UE ID (PagingUE-Identity) corresponding either to full UE-ID (fullIdentity) or truncated UE-ID (shortIdentity). The shortIdentity structure, defining truncated UE-IDs (short S-TMSI or short I-RNTI), is defined separately from fullIdentity providing full UE-IDs.

· Option 4: The network pages UEs using a single paging record list (pagingRecordList) with UE ID (PagingUE-Identity) corresponding either to full/truncated S-TMSI or I-RNTI. In contrast to option 3, the PagingUE-Identity structure contains explicitly the full/truncated S-TMSI or I-RNTI.
For all options 1-4, the length of the truncated S-TMSI or I-RNTI is configurable, see Short-NG-5G-S-TMSI and Short-I-RNTI-Value in the appendix. 
Proposal 1: ASN.1 encoding of the paging message supports configurable length for the truncated S-TMSI and I-RNTI.
The pros and cons of each option are summarized in Table 1.
	
	Option 1
	Option 2
	Option 3
	Option 4

	Possibility to page UEs of same PO using full and truncated UE-IDs 
	No
	Yes
	Yes
	Yes

	ASN. 1 encoding overhead when using full UE-ID (direct paging)
	Negligible as the pagingRecodList2 can be entirely omitted (1 bit for encoding “CHOICE” in Option 1 and “OPTIONAL” in Option 2)

	Higher than Option 1 and 2 as the ASN. 1 encoding overhead scales with the number of paged UEs



According to the table, Option 2 provides both 1) the flexibility to page UEs of same PO with full or truncated UE-IDs and 2) low ASN.1 encoding overhead (1 bit) if the network decides to page UE using full UE-IDs.
Observation 1: Paging UEs using paging record list(s) corresponding to full UE-ID (pagingRecordList) and/or truncated UE-ID (pagingRecordList2) provides both flexibility and low ASN.1 encoding overhead when full UE-IDs are used.
Proposal 1: RAN2 to discuss the different ASN.1 encoding options of the paging message for supporting both direct and response-driven paging.
3	Conclusion
In this contribution, we have discussed the different ASN.1 encoding options of the paging message to support both direct and response-driven paging. The observations and proposals are summarized in the following:
Observation 1: Paging UEs using paging record list(s) corresponding to full UE-ID (pagingRecordList) and/or truncated UE-ID (pagingRecordList2) provides both flexibility and low ASN.1 encoding overhead when full UE-IDs are used.
Proposal 1: ASN.1 encoding of the paging message supports configurable length for the truncated S-TMSI and I-RNTI.
Proposal 1: RAN2 to discuss the different ASN.1 encoding options of the paging message for supporting both direct and response-driven paging.
4	Appendix
The different ASN. 1 encoding options of the paging message are provided in the following,
· Option 1: The network can select to page UEs using either a paging record list corresponding to full UE-ID (pagingRecordList) or truncated UE-ID (pagingRecordList2).

–	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						CHOICE {
		fullsizeList							PagingRecordList													OPTIONAL, -- Need M
		truncatedList							PagingRecordList2													OPTIONAL -- Need N
	}
	systemInfoModification					ENUMERATED {true}														OPTIONAL, -- Need N
	etwsAndCmasIndication					ENUMERATED {true}														OPTIONAL, -- Need N

	lateNonCriticalExtension				OCTET STRING															OPTIONAL,
	nonCriticalExtension					SEQUENCE{}																OPTIONAL
}

PagingRecordList ::=				SEQUENCE(SIZE(1..maxNrofPageRec)) OF PagingRecord
PagingRecordList2 ::=				SEQUENCE(SIZE(1..maxNrofPageRec)) OF PagingRecord2

PagingRecord ::=					SEQUENCE{
	ue-Identity							PagingUE-Identity,
	...
}

PagingRecord2 ::=					SEQUENCE{
	ue-Identity							TruncatedUE-Identity,
	...
}

PagingUE-Identity ::=				CHOICE{
	ng-5g-s-tmsi						NG-5G-S-TMSI,
	i-rnti								I-RNTI-Value,
	...
}

TruncatedUE-Identity ::=			CHOICE{
	short-ng-5g-s-tmsi					Short-NG-5G-S-TMSI,
	short-i-rnti						Short-I-RNTI-Value,							
	...
}

-- TAG-PAGING-STOP
-- ASN1STOP
–	I-RNTI-Value
The I-RNTI-Value IE is used to identify the suspended UE context of a UE in RRC_INACTIVE.
I-RNTI-Valueinformation element
-- ASN1START
-- TAG-I-RNTI-VALUE-START

I-RNTI-Value ::=						BIT STRING (SIZE(52))
Short-I-RNTI-Value ::=					BIT STRING (SIZE(minI-RNTI..maxI-RNTI))

-- TAG-I-RNTI-VALUE-STOP
-- ASN1STOP

–	NG-5G-S-TMSI
The IE NG-5G-TMSI contains a 5G S-Temporary Mobile Subscription Identifier (5G-S-TMSI), a temporary UE identity provided by the 5GC which uniquely identifies the UE within the tracking area, see TS 23.003 [20].
NG-5G-S-TMSI information element
-- ASN1START
-- TAG-NG-5G-S-TMSI-START


NG-5G-S-TMSI::=							SEQUENCE {
	amf-Set-Id								AMF-Set-ID,
	amf-Pointer								AMF-Pointer,
	ng-5g-TMSI								BIT STRING (SIZE (32))
}

Short-NG-5G-S-TMSI ::=						BIT STRING(SIZE(min5G-S-TMSI-size..max5G-S-TMSI-size)) 

-- TAG-NG-5G-S-TMSI-STOP
-- ASN1STOP

· Option 2: The network can page UEs using paging record list(s) corresponding to full UE-ID (pagingRecordList) and/or truncated UE-ID (pagingRecordList2). 

–	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
	pagingRecordList						PagingRecordList2														OPTIONAL, -- Need N
	systemInfoModification					ENUMERATED {true}														OPTIONAL, -- Need N
	etwsAndCmasIndication					ENUMERATED {true}														OPTIONAL, -- Need N

	lateNonCriticalExtension				OCTET STRING															OPTIONAL,
	nonCriticalExtension					SEQUENCE{}																OPTIONAL
}

PagingRecordList ::=				SEQUENCE(SIZE(1..maxNrofPageRec)) OF PagingRecord
PagingRecordList2 ::=				SEQUENCE(SIZE(1..maxNrofPageRec)) OF PagingRecord2

PagingRecord ::=					SEQUENCE{
	ue-Identity							PagingUE-Identity,
	...
}

PagingRecord2 ::=					SEQUENCE{
	ue-Identity							TruncatedUE-Identity,
	...
}

PagingUE-Identity ::=				CHOICE{
	ng-5g-s-tmsi						NG-5G-S-TMSI,
	i-rnti								I-RNTI-Value,
	...
}

TruncatedUE-Identity ::=			CHOICE{
	short-ng-5g-s-tmsi					Short-NG-5G-S-TMSI,
	short-i-rnti						Short-I-RNTI-Value,
	...
}


-- TAG-PAGING-STOP
-- ASN1STOP

· Option 3: The network pages UEs using a single paging record list (pagingRecordList) with UE ID (PagingUE-Identity) corresponding either to full UE-ID (fullIdentity) or truncated UE-ID (shortIdentity).

–	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 M
	systemInfoModification					ENUMERATED {true}														OPTIONAL, -- Need N
	etwsAndCmasIndication					ENUMERATED {true}														OPTIONAL, -- Need N

	lateNonCriticalExtension				OCTET STRING															OPTIONAL,
	nonCriticalExtension					SEQUENCE{}																OPTIONAL
}

PagingRecordList ::=				SEQUENCE(SIZE(1..maxNrofPageRec)) OF PagingRecord

PagingRecord ::=					SEQUENCE{
	ue-Identity							CHOICE {
		fullIdentity						PagingUE-Identity,
		shortIdentity						TruncatedUE-Identity
	}
	...
}

PagingUE-Identity ::=				CHOICE{
	ng-5g-s-tmsi						NG-5G-S-TMSI,
	i-rnti								I-RNTI-Value,
	...
}

TruncatedUE-Identity ::=			CHOICE{
	short-ng-5g-s-tmsi					Short-NG-5G-S-TMSI,
	short-i-RNTI						Short-I-RNTI-Value,
	...
}


-- TAG-PAGING-STOP
-- ASN1STOP

· Option 4: The network pages UEs using a single paging record list (pagingRecordList) with UE ID (PagingUE-Identity) corresponding either to full/truncated S-TMSI or I-RNTI.

–	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 M
	systemInfoModification					ENUMERATED {true}														OPTIONAL, -- Need N
	etwsAndCmasIndication					ENUMERATED {true}														OPTIONAL, -- Need N

	lateNonCriticalExtension				OCTET STRING															OPTIONAL,
	nonCriticalExtension					SEQUENCE{}																OPTIONAL
}

PagingRecordList ::=				SEQUENCE(SIZE(1..maxNrofPageRec)) OF PagingRecord

PagingRecord ::=					SEQUENCE{
	ue-Identity							PagingUE-Identity,
	...
}

PagingUE-Identity ::=				CHOICE{
	ng-5g-s-tmsi						NG-5G-S-TMSI,
	i-rnti								I-RNTI-Value,
	short-ng-5g-s-tmsi					Short-NG-5G-S-TMSI,
	short-i-RNTI						Short-I-RNTI-Value,
	...
}

-- TAG-PAGING-STOP
-- ASN1STOP
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