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Discussion and decision
1 Introduction

This contribution discusses details of RAN-initiated paging considering the agreements taken in SA2 meeting, the NR SI phase and in RAN2#98 (shown in Annex A), related inputs provided in the email discussion [98#30] and [99#29]. 
2 Discussion
2.1 UE ID used in the paging message
RAN2 would need to discuss which UE ID is included in the paging message when triggering a RAN-initiated paging: a RAN-configured UE ID (e.g. like resumeID in LTE) or a CN-configured UE ID (e.g. like S-TMSI or IMSI in LTE). SA3 provided the input for the paging initiated by RAN node that "the MME should be in control of the S-TMSI in order to ensure frequent updates of the S-TMSI" and “SA3 also want to inform RAN2 that, in NextGen, SA3 is discussing solutions to refresh the S-TMSI frequently in order to enhance subscriber's privacy. ” in the LTE LS [1]. Based on SA3 response, the CN has to indicate CN configured UE ID to RAN whenever it is changed even for inactive state UE which is not aligned with the intention to reduce the signalling load. In addition in [2], 5GC only provides SUPI mod x to help the NR to have achieve common PO. Therefore, we suggest to use a RAN-configured UE ID when sending a RAN-initiated paging over the NR radio interface. Based on email discussion [99#29], I-RNTI will be used to identify UE in resume procedure. It can also be reused for RAN paging purpose.
Proposal 1. For RAN-initiated paging, the gNB uses RAN configured UE ID, I-RNTI (same as the id used for identification of UE context) within the paging message when notifying a given UE to initiate access.

2.2 Commonality between RAN paging and CN paging
Based on agreements RAN2 made, we could see lots of commonality between RAN paging and CN paging:
· Same paging occasion calculation mechanism for inactive and idle;

· Paging occasion calculation: Same input derived from CN UE ID and the same calculation equation is used to calculate the PO;

From signaling perspective, the differences are:
1 UE ID: to identify UE, for CN paging, S-TMSI-5G or SUPI are used; for RAN paging, I-RNTI is used;

2 UE behavior upon paging reception:

· The inactive state UE will enter IDLE if CN paging is received;

3 Use cases: NOTE, here we use LTE as baseline:

	Paging reason
	RAN paging
	CN Paging

	Indication of PWS (cell specific)
	Y
	Y

	DL data arrival (UE specific)
	Y
	N

	MT call (UE specific)
	N
	Y

	System information modification (cell specific)
	Y
	Y

	redistributionIndication (FFS: should discuss whether it is needed or not) (cell specific)
	Y
	Y


For UE specific paging purposes, DL data arrival and MT call. We do not need to introduce the cause value DL data arrival for RAN paging explicitly since there is no other purpose for UE specific RAN paging in inactive state. For MT call, in LTE the origin of paging may come from CS domain or PS. But in NR, in rel-15 we only have PS domain. The CS/PS is not needed for CN paging. Therefore MT call is also not needed. If UE identify is listed in paging record, then it is UE specific paging.
For cell specific paging, they are common for all UEs, we do not need to add UE id in paging record for cell specific paging purpose.
Proposal 2. To introduce cell specific paging cause” systemInfoModification” and “pws-Indication” for cell specific paging.  The need of “redistributionIndication” needs further discussion.
Proposal 3. No paging cause for UE specific RAN paging for DL data and CN paging for MT call;
Based on the discussion above, it is possible to use common paging message for RAN paging and CN paging. We give the example as below:

Text proposal for the common paging message:

–
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

Paging ::=




SEQUENCE {


pagingCause





PagingCause






OPTIONAL,
-- Need N

pagingRecordList



PagingRecordList 




OPTIONAL,
-- Need
N

nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

PagingCause ::=




SEQUENCE {


pws-Indication




ENUMERATED {true}




OPTIONAL,
-- Need N

systemInfoModification


ENUMERATED {true}




OPTIONAL,
-- Need N


redistributionIndication

ENUMERATED {true}




OPTIONAL,
-- Need N

...

}

PagingRecordList ::=



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

PagingRecord ::=




SEQUENCE {


ue-Identity






PagingUE-Identity,


...

}

PagingUE-Identity ::=



CHOICE {


s-TMSI-5G







S-TMSI-5G,


-- -- as confirmed in C4-175291, same size, i.e. 40bits as LTE
 
supi







SUPI, 


-- -- details to be confirmed


i-RNTI







I-RNTI

...
}

I-RNTI
::=






BIT STRING (SIZE (40))
-- FFS: To be decided;
-- ASN1STOP
maxPageRec




INTEGER ::= 16

Proposal 4. Same paging message is used for RAN paging and CN paging, adopt above structure as baseline.  
3 Conclusion

Based on the discussion, we have the following proposals:
Proposal 1. For RAN-initiated paging, the gNB uses RAN configured UE ID, I-RNTI (same as the id used for identification of UE context) within the paging message when notifying a given UE to initiate access.

Proposal 2. To introduce cell specific paging cause” systemInfoModification” and “pws-Indication” for cell specific paging.  The need of “redistributionIndication” needs further discussion.

Proposal 3. No paging cause for UE specific RAN paging and CN paging;

Text proposal for the common paging message:
–
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

Paging ::=




SEQUENCE {


pagingCause





PagingCause






OPTIONAL,
-- Need N

pagingRecordList



PagingRecordList 




OPTIONAL,
-- Need
N


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

PagingCause ::=




SEQUENCE {


pws-Indication




ENUMERATED {true}




OPTIONAL,
-- Need N

systemInfoModification


ENUMERATED {true}




OPTIONAL,
-- Need N


redistributionIndication

ENUMERATED {true}




OPTIONAL,
-- Need N

...

}

PagingRecordList ::=



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

PagingRecord ::=




SEQUENCE {


ue-Identity






PagingUE-Identity,


...

}

PagingUE-Identity ::=



CHOICE {


s-TMSI-5G







S-TMSI-5G,


-- -- as confirmed in C4-175291, same size, i.e. 40bits as LTE
 
supi







SUPI, 


-- -- details to be confirmed


i-RNTI







I-RNTI

...
}

I-RNTI
::=






BIT STRING (SIZE (40))
-- FFS: To be decided;
-- ASN1STOP
maxPageRec




INTEGER ::= 16

Proposal 4. Same paging message is used for RAN paging and CN paging, adopt above structure as baseline.  
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5 Annex A
References from TR 38.804 on paging agreements taken NR SI phase:

The UE in RRC_IDLE and RRC_INACTIVE states may use Discontinuous Reception (DRX) in order to reduce power consumption. While in RRC_IDLE the UE monitors CN-initiated paging, in RRC_INACTIVE the UE is reachable via RAN-initiated paging and CN-initiated paging. RAN and CN paging occasions overlap and same paging mechanism is used. The UE monitors one paging occasion per DRX cycle for the reception of paging as follows:

-
Paging DRX cycle length is configurable;

-
A default DRX cycle for CN paging is configurable via system information;

-
A UE specific DRX cycle for CN paging is configurable via UE dedicated signaling;

-
A RAN node can configure a UE with a DRX cycle for RAN paging. This configuration can be UE specific.

-
The number of paging occasions in a DRX cycle is configurable via system information;

-
A network may distribute UEs to the paging occasions based on UE id when multiple paging occasions are configured in the DRX cycle.

-
Paging occasion can consist of multiple time slots (e.g. subframe or OFDM symbol). The number of time slots in a paging occasion is configurable via system information.

-
A network may transmit a paging using a different set of DL Tx beam(s) or repetitions in each time slot.

NOTE 1:
FFS for the content of paging (e.g. paging message or paging indicator) when paging is transmitted using beam sweeping.

NOTE 2:
Transmission mechanism of paging in each time slot is up to RAN1 decision.

RAN2#98 paging agreements: 

Agreements for paging in inactive using DRX (excludes eDRX, if supported)

1: 
Use the same paging occasion calculation mechanism for UEs in inactive as for UEs in idle.

2:
The same input derived from CN UE ID and the same calculation equation is used to calculate the paging occasion for RAN-initiated paging and CN-initiated paging.

3:
The gNB needs to know the input derived from CN UE ID to be used in the calculation and CN UE specific DRX cycle from the NG core.

4:
A UE in inactive can be configured with a UE specific RAN DRX cycle over dedicated signalling.

5:  The UE uses the shortest of the CN UE specific DRX cycle and the cell broadcasted DRX cycle and the RAN DRX cycle. All the DRX cycle values must be multiples of each other. 

6:
UE specific RAN DRX cycle is released when the UE enters idle states.

7
UE specific RAN DRX cycle is kept when the UE moves to one new cell in the RNA area in inactive state.
