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Introduction
In this contribution the use of PEI and WUS during an emergency is discussed further. 
[bookmark: _Toc242573354]Background
RAN2#119bis-e
The following agreements were reached during RAN2#119bis-e [1]:
· R2 understands that the UE and network will not use CN assigned subgrouping for emergency call. This is captured in NAS TS already. 
· R2 understands that in principle UE ID based subgrouping can be used for emergency call but adds latency. 
· R2 understands that UE impl should be able to handle this without inconsistency, without TS change. 
Chair: Companies can check until next meeting whether this works or not, or whether some clarification or some change (e.g. to avoid the latency) is needed. 
NAS specifications
References to the NAS specifications (24.301 LTE and 24.501 NR), where the use of eDRX, WUS and PEIPS during an emergency is specified, are provided in the Appendix for easy reference. 
Discussion
SA2 decided that the UE shall also not use WUS during an emergency. See answer #5 in the reply LS from SA2 to CT1 [1]: 
Observation 1: SA2 decided that the UE shall not use WUS during an emergency. 
The UE shall not use eDRX and WUS/PEI during an emergency for latency reasons. The latency introduced by WUS/PEI depends on the configured time offset: 
WUS-Config-r15 ::=				SEQUENCE {
…
	timeOffsetDRX-r15				ENUMERATED {ms40, ms80, ms160, ms240},
…
	timeOffsetDRX
Minimum time gap in milliseconds from the end of the configured maximum WUS duration to the first associated PO, see TS 36.211 [21]. Value ms40 corresponds to 40 ms, value ms80 corresponds to 80 ms and so on.


PEI-Config-r17 ::=                        SEQUENCE {
…
    pei-FrameOffset-r17                       INTEGER (0..16)
…
	pei-FrameOffset
Offset, in number of frames from the start of a reference frame for PEI-O to the start of a first paging frame of the paging frames associated with the PEI-O, see TS 38.213 [13], clause 10.4A.


In case the PEI is mapped onto POs in two consecutive Paging Frame there is an additional latency when not every frame is configured as a Paging Frame (e.g. 20 or 40 ms): 
Observation 2: The latency introduced by WUS/PEI depends on the configuration e.g. time offset is [40..240] ms (LTE) and [0..160] ms (NR).
SA2 decided that the UE shall not use WUS in LTE and CT1 captured those requirements in their specification. Even though the additional latency due to WUS/PEI is low RAN2 cannot change this for NR without consulting SA2/CT1:
Observation 3: In case UE-ID subgrouping is allowed during an emergency SA2/CT1 should be consulted.
The UE power saving gains of using of PEI during an emergency is not significant, because emergency calls rarely happen: 
Observation 4: There is no significant UE power saving when the UE uses UE-ID subgrouping during an emergency, because emergencies rarely happen, however it increases the latency. 
It is unmotivated and undesirable to have different UE behavior in LTE and NR for similar functionality: 
Observation 5: There is no good reason to have different UE behavior in LTE and NR and it is desirable to have similar UE behavior in LTE and NR during an emergency. 
According to the NAS specifications (see Annex) the UE may have negotiated NAS parameters for eDRX, WUS or PEI, when the UE shall not use eDRX/WUS/PEI during an emergency when in RRC_IDLE/RRC_INACTIVE. This happens when the UE still has an emergency PDU session (logical IP tunnel/address) while in RRC_IDLE/RRC_INACTIVE. Thus it may happen that the UE is configured to use eDRX/WUS/PEI, but the UE shall not use eDRX/WUS/PEI:
Observation 6: The UE may have negotiated NAS parameters for eDRX, WUS or PEIPS parameters however the UE shall not use eDRX/WUS/PEIPS during an emergency.
eDRX in RRC_IDLE, WUS and CN-assigned subgrouping is configured by CN, while eDRX up to 10 sec in RRC_INACTIVE and UE-ID based subgrouping is configured by RAN. 
Observation 7: RAN may configure the UE in RRC_INACTIVE with an eDRX up to 10 sec however during an emergency the UE shall not use it.
It is essential that the specification is clear when the UE and NW use PEI: 
Observation 8: If UE uses UE-ID based subgrouping during an emergency while the gNB thinks that UE-ID based subgrouping is not used during an emergency, the UE may miss paging. 
To make the specification clear and have consistent UE behavior in both LTE and NR and to prevent the UE from using eDRX in RRC_INACTIVE during an emergency it is proposed
[bookmark: _Toc242573360]Proposal 1: Clarify in 36.304 section 7.4 “Paging in extended DRX” from Rel-16:
The UE shall not use eDRX during an emergency as specified in TS 24.301 [16]. 
Proposal 2: Clarify in 36.304 section 7.5.1 “Paging with Group Wake Up Signal” from Rel-16:
The UE shall not use WUS during an emergency as specified in TS 24.301 [16]. 
Proposal 3: Clarify in 38.304 section 7.4 “Paging in extended DRX” from Rel-17:
The UE shall not use eDRX during an emergency as specified in TS 24.501 [14]. 
Proposal 4: Clarify in 38.304 section 7.2.1 “Paging Early Indication reception” from Rel-17:
The UE shall not use PEI during an emergency as specified in TS 24.301 [16]. 
Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss eDRX/WUS/PEI during an emergency: 
Proposal 1: Clarify in 36.304 section 7.4 “Paging in extended DRX” from Rel-16:
The UE shall not use eDRX during an emergency as specified in TS 24.301 [16]. 
Proposal 2: Clarify in 36.304 section 7.5.1 “Paging with Group Wake Up Signal” from Rel-16:
The UE shall not use WUS during an emergency as specified in TS 24.301 [16]. 
Proposal 3: Clarify in 38.304 section 7.4 “Paging in extended DRX” from Rel-17:
The UE shall not use eDRX during an emergency as specified in TS 24.501 [14]. 
Proposal 4: Clarify in 38.304 section 7.2.1 “Paging Early Indication reception” from Rel-17:
The UE shall not use PEI during an emergency as specified in TS 24.301 [16]. 
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Annex A: NAS references
24.301 NAS LTE (Rel-16)
5.3.12	Extended idle-mode DRX cycle
The UE may request the use of extended idle-mode DRX cycle (eDRX) during an attach or tracking area updating procedure by including the extended DRX parameters IE (see 3GPP TS 23.682 [11A] and 3GPP TS 23.401 [10]). The UE shall not request the use of eDRX during:
-	an attach for emergency bearer services procedure;
-	a tracking area updating procedure for the UE attached for emergency bearer services; or
-	an attach for access to RLOS.
The UE and the network may negotiate eDRX parameters during a tracking area updating procedure when the UE has a PDN connection for emergency bearer services.
The network accepts the request to use the eDRX by providing the extended DRX parameters IE when accepting the attach or the tracking area updating procedure. The UE shall use eDRX only if it received the extended DRX parameters IE during the last attach or tracking area updating procedure and the UE does not have a PDN connection for emergency bearer services.
NOTE:	If the UE wants to keep using eDRX, the UE includes the extended DRX parameters IE in each attach or tracking area updating procedure.
If the UE received the extended DRX parameters IE during the last attach or tracking area updating procedure, upon successful completion of the PDN disconnect procedure of the PDN connection for emergency bearer services or EPS bearer context deactivation procedure of the EPS bearer context for emergency, the UE shall resume eDRX.
If the network has provided the extended DRX parameters IE during the last attach or tracking area updating procedure, upon successful completion of the PDN disconnect procedure of the PDN connection for emergency bearer services or EPS bearer context deactivation procedure of the EPS bearer context for emergency, the network shall resume eDRX.
If the UE or the network locally releases the PDN connection for emergency bearer service, the UE or the network shall not use eDRX until the UE receives eDRX parameters during a tracking area updating procedure with EPS bearer context synchronization or upon successful completion of a service request procedure.
If the UE did not receive the extended eDRX parameters IE, or if the UE has a PDN connection for emergency bearer services, the UE shall use the stored UE specific DRX parameter, if available.
If the network did not accept the request to use eDRX, or if the UE has a PDN connection for emergency bearer services, the network shall use the stored UE specific DRX parameter, if available.
If the network provided the extended DRX parameters IE which was different from the one requested by the UE and also assigned a new GUTI for the UE as described in subclause 5.5.3.2.4 during the last tracking area updating procedure, the network shall use the stored UE specific DRX parameter, if available, with the old GUTI and use the eDRX provided by the network with the new GUTI until the old GUTI can be considered as invalid by the network (see subclause 5.4.1.4).

5.3.21	Wake-up signal assistance
A UE supporting wake-up signal (WUS) assistance can indicate its WUS assistance capability during attach or tracking area updating procedure (see 3GPP TS 23.401 [10]). The UE supporting WUS assistance may include its UE paging probability information in the Requested WUS assistance information IEduring an attach or tracking area updating procedure (see 3GPP TS 23.401 [10]). The UE shall not include its UE paging probability information during:
-	an attach for emergency bearer services procedure; or
-	a tracking area updating procedure for the UE attached for emergency bearer services.
The UE is not attached for emergency bearer services and the network may negotiate the UE paging probability information during an attach or tracking area updating procedure when the UE is not attached for emergency bearer services. The UE paging probability information is an assistance information used to determine the WUS group for paging UE (see 3GPP TS 23.401 [10], 3GPP TS 36.300 [20]).
NOTE:	The determination of UE paging probability information is up to UE implementation.
If the UE is not attached for emergency bearer services and the network accepts the use of the WUS assistance for the UE, the network determines the negotiated UE paging probability information for the UE based on the requested UE paging probability information, if any, local configuration or previous statistical information for the UE, and then indicates the negotiated UE paging probability information in the Negotiated WUS assistance information IE to the UE when accepting the attach or the tracking area updating procedure. The network shall store the negotiated UE paging probability information in the EMM context of the UE for paging.
The UE shall use WUS assistance only if it received the Negotiated WUS assistance information IE during the last attach or tracking area updating procedure. If the UE did not receive the Negotiated WUS assistance information IE during the last attach or tracking area updating procedure, the UE shall not use WUS assistance.
If the network did not accept the request to use WUS assistance, the network shall delete the stored negotiated UE paging probability information for the UE, if available.
When a PDN connection for emergency bearer service is successfully established after the UE received the Negotiated WUS assistance information IE during the last attach or tracking area updating procedure, the UE and the network shall not use WUS assistance information until:
-	the successful completion of the PDN disconnect procedure of the PDN connection for emergency bearer services or EPS bearer context deactivation procedure of the EPS bearer context for emergency, or
-	the UE receives WUS assistance information during a tracking area updating procedure with EPS bearer context synchronization or upon successful completion of a service request procedure, if the UE or the network locally releases the PDN connection for emergency bearer service.


24.501 NAS NR (Rel-17)
5.3.16	Extended DRX cycle for UEs in 5GMM-IDLE and 5GMM-CONNECTED mode with RRC inactive indication
Extended DRX (eDRX) cycle is supported for a UE in N1 mode. When eDRX is requested by the UE and accepted by the network:
-	if the UE is not in NB-N1 mode, eDRX is used when the UE is in 5GMM-IDLE mode or in 5GMM-CONNECTED mode with RRC inactive indication; or
-	if the UE is in NB-N1 mode, eDRX is used when the UE is in 5GMM-IDLE mode.
The UE may request the use of eDRX cycle during a registration procedure by including the Requested extended DRX parameters IE (see 3GPP TS 23.501 [8] and 3GPP TS 23.502 [9]). The UE shall not request the use of eDRX during a registration procedure for emergency services. The UE may use the extended idle mode DRX cycle length stored in the USIM (see 3GPP TS 31.102 [22]) when requesting the use of eDRX.
The UE and the network may negotiate eDRX parameters during a registration procedure when the UE has an emergency PDU session.
The network accepts the request to use the eDRX by providing the Negotiated extended DRX parameters IE when accepting the registration procedure. The UE shall use eDRX only if it received the Negotiated extended DRX parameters IE during the last registration procedure and the UE does not have an emergency PDU session.
NOTE:	If the UE wants to keep using eDRX, the UE includes the Extended DRX parameters IE in each registration procedure.
If the UE received the Negotiated extended DRX parameters IE during the last registration procedure, upon successful completion of the PDU session release procedure of the emergency PDU session, the UE shall resume eDRX.
If the network has provided the Negotiated extended DRX parameters IE during the last registration procedure, upon successful completion of the PDU session release procedure of the emergency PDU session, the network shall resume eDRX.
If the UE or the network locally releases an emergency PDU session, the UE or the network shall not use eDRX until the UE receives eDRX parameters during a registration procedure with PDU session context synchronization or upon successful completion of a service request procedure with PDU session context synchronization.
If the UE did not receive the Negotiated extended DRX parameters IE, or if the UE has an emergency PDU session, the UE shall use the stored UE specific DRX parameter, if available.
If the network did not accept the request to use eDRX, or if the UE has an emergency PDU session, the network shall use the stored UE specific DRX parameter, if available.
If the network provided the Negotiated extended DRX parameters IE and also assigned a new 5G-GUTI for the UE as described in subclause 5.5.1.3.4 during the last registration procedure, the network shall use the stored UE specific DRX parameter, if available, with the old 5G-GUTI and use the eDRX provided by the network with the new 5G-GUTI until the old 5G-GUTI can be considered as invalid by the network (see subclauses 5.4.4.4 and 5.5.1.3.4).

5.3.25	Paging Early Indication with Paging Subgrouping Assistance
A UE may indicate its capability to support NR paging subgrouping during registration procedure when the UE:
-	initiates a registration procedure with 5GS registration type IE not set to "emergency registration"; and
-	does not have an active emergency PDU session.
If a UE supporting NR paging subgrouping did not indicate its capability to support NR paging subgrouping during the last registration procedure due to an active emergency PDU session over 3GPP access, the UE shall initiate a registration procedure for mobility and periodic registration update procedure to indicate its capability to support NR paging subgrouping after the emergency PDU session is released over 3GPP access.
If the UE indicates support of NR paging subgrouping the UE may include its paging probability information in the Requested PEIPS assistance information IE in the REGISTRATION REQUEST message. If the UE indicates support of NR paging subgrouping and the network supports and accepts the use of the PEIPS assistance information for the UE, the network provides to the UE the Negotiated PEIPS assistance information, including the Paging subgroup ID, in the REGISTRATION ACCEPT message or the CONFIGURATION UPDATE COMMAND message. The Paging subgroup ID is used to determine the NR paging subgroup for paging the UE. The network shall store the Paging subgroup ID in the 5GMM context of the UE.
The UE shall use PEIPS assistance information only if the UE received the Negotiated PEIPS assistance information IE during the last registration procedure. If the UE did not receive the Negotiated PEIPS assistance information IE during the last registration procedure, the UE shall delete any existing PEIPS assistance information received from the network.
If the network did not accept the request to use PEIPS assistance information during the registration procedure, the network shall delete the stored PEIPS assistance information for the UE, if available.
If the UE supports the use of the PEIPS assistance information and the network supports and accepts the use of the PEIPS assistance information, the network may provide the PEIPS assistance information to the UE by including the Updated PEIPS assistance information IE in the CONFIGURATION UPDATE COMMAND message. 
When an emergency PDU session is successfully established over 3GPP access after the UE received the Negotiated PEIPS assistance information IE during the last registration procedure, the UE and the AMF shall not use PEIPS assistance information until:
-	the successful completion of the PDU session release procedure of the emergency PDU;
-	the UE receives PEIPS assistance information during a registration procedure with PDU session status IE or upon successful completion of a service request procedure, if the UE or the network locally releases the emergency PDU session;
-	the successful completion of handover of emergency PDU session to non-3GPP access; or
-	the successful transfer of the emergency PDU session in 5GS to the EPS or ePDG connected to EPC.


1
