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Introduction
In this contribution the use of eDRX, WUS and PEI during an emergency PDU session is discussed further. 
Some issues have become clearer, but some topics require further discussion. 
[bookmark: _Toc242573354]Background
In CT1 specifications (24.301 and 24.501) it is specified that the UE shall not negotiate eDRX, WUS or PEI parameter during an emergency procedure, nor use eDRX, WUS or PEI when the UE has negotiated eDRX, WUS or PEI parameter (see Annex), e.g. when the UE has an emergency PDU session while in RRC_IDLE or RRC_INACTIVE.
In case the UE uses eDRX/WUS/PEI during an emergency additional latency is introduced, especially with eDRX.
There is no mentioning of emergency PDU session in RAN2 specifications (36.304 and 38.304) when the UE uses eDRX, WUS or PEI. 
There are two flavours of PEI:
1. PEI using CN-assigned subgroup aka PEIPS assistance information in 24.501 (configured by CN)
2. PEI using UE-ID based subgroup (configured in RAN when CN subgroup is not assigned)
RAN2 discussed the use of PEI during an emergency and considered the additional latency small, i.e. the use of UE-ID based PEI can be allowed during an emergency, and no further clarifications for 38.304 were necessary [1]: 
· HW think the gNB doesn’t know. 
· VDF wonder if P4 is correct, and on one hand think the power saving is marginal but support it there are issues. 
· Xiaomi wonder how the UE can know. Apple think this is MO for the first connection, and Apple support this.
· Nokia think that the latency gain is not big. Ericsson think we just need to make it consistent. Nokia think we can still keep RAN based, and CN based subgrouping is anyway under CN control.
· Ericsson think there is an interop problem with UE ID based subgrouping. Intel agrees. 
· Chair: no consensus to make any updates. IF there is an issue proponent can CB next meeting. 
Offline s, agreeable way forward (ericsson). 
- 	Ericsson reports no convergence, ok to allow UE_ID based subgrouping, but think this could be misunderstood based on CT1 TS. Chair: we close this discussion for this meeting. 
Noted
Discussion
Use case 
The NAS specification (24.501) specifies that the UE shall not use eDRX/WUS/PEI when the UE has an emergency PDU session (see Appendix for further details). 
During an emergency the UE shall be easily reachable, e.g. for a emergency call back (normal PDU session). This issue was first discussed for eDRX [2] and later for WUS and PEI as well. 
Emergency PDU session
The UE uses establishment cause “emergency” to establish an emergency call. After the emergency call is terminated, the emergency PDU session may or may not be immediately released (by UE or IMS). 
If the emergency PDU session is not immediately released, it is possible that the UE is released to RRC_IDLE or RRC_INACTIVE, and if UE power saving features are configured (PEI/WUS, eDRX or MICO mode) the UE may become unreachable.  
Latency introduced by PEI/WUS, eDRX and MICO mode
PEI/WUS
As discussed previously in RAN2, the additional latency introduced by PEI is dependent on the configuration (DRX cycle and WUS/PEI time offset), but can be considered low/moderate: 
[image: ]
Similar observations can be made for WUS.
eDRX
The additional latency when the UE is in eDRX can be very long:
In RRC_IDLE the UE can be configured with an eDRX cycle length up to 10485,76 seconds (2,9 h). In RRC_INACTIVE the UE can be configured with an eDRX cycle length up to 10,24 sec, provided that the UE is configured with eDRX in RRC_IDLE. In Rel-18 the eDRX in RRC_INACTIVE will be increased (e.g. similar as for RRC_IDLE). 
MICO mode
When the UE activates MICO mode the UE is not reachable in CM-IDLE until the UE initiates UL transmission or periodic registration. For emergency call back it is specified in 24.501: 
MICO mode
To enable an emergency call back, the UE should wait for a UE implementation-specific duration of time before requesting the use of MICO mode after the release of the emergency PDU session.
The periodic registration timer (T3512) can be configured very long (GPRS timer 3) i.e. up to 9920 hours ~ 1,1 year (aka sabbatical).
Emergency PDU session in gNB
The operator is required to reserve an ARP value for emergency calls (23.501 section 5.16.4): 
When the (R)AN resources for Emergency Services are established, the ARP value for Emergency Services indicates the usage for Emergency Services to the 5G-AN.
…
The ARP reserved for emergency service shall only be assigned to QoS Flows associated with an emergency PDU Session. If the UE is Emergency Registered over a given access, it shall not request a PDU Session to any other DNN over this access.
This means, that in case there is RAN paging, the gNB knows when the UE has an emergency PDU session and is not using eDRX, WUS or PEI, even when configured. The gNB will then also not use those features when paging the UE and not delay the MT call (e.g. emergency call back).
But in case there is CM-IDLE paging, then it is not an explicit indication in the Paging message from the AMF that the UE has an emergency PDU session (in our understanding). There is a Paging Priority that the AMF could set to the highest priority for emergency calls, but that priority may be used in other cases as well. 
In 23.401 it says :
      When the UE has bearers for emergency bearer services, the UE and MME follow regular discontinuous reception as defined in clause 5.13 and shall not use the extended idle mode DRX. 
This can be interpreted that the MME does not include the eDRX info (NR Paging eDRX Information) in the Paging message to the gNB, in which case the gNB will use normal DRX. But it is not clear if the network would follow similar approach for WUS and PEI, i.e. omit the paging capabilities (UE Radio Capability for Paging). The CN will not inspect/set the paging capability container, and the paging capability may include other capabilities than WUS/PEI: 
Observation 1: It requires further study if the gNB knows for CM-IDLE paging if the UE has an emergency PDU session.
In case the UE and gNB are not perfectly synchronized about the emergency PDU session status, then there can be inter-operability issues (UE monitors PEI but gNB does not use PEI => UE misses paging) or the paging is delayed during an emergency (UE does not monitor PEI but gNB uses PEI => paging is delayed when it arrives in between the PEI offset and Paging Occasions). 
Time will most likely reveal the missing details.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss UE power saving during an emergency: 
Observation 1: It requires further study if the gNB knows for CM-IDLE paging if the UE has an emergency PDU session.
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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 IE during 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.
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