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1
Introduction 
Based on the RAN2 LS in [1], the handling of PEI during the emergency PDU session was discussed in the previous RAN3-119bis-e meeting, but without conclusion. The following notes are captured in the SoD in [2]. 
	There is no consensus on RAN3 final impacts.

It is proposed to note all documents and postpone the topic to next meeting, to be discussed in AI 8.3, taking SA2 progress, if any, into account.


In the RAN2 LS, it mentioned that disabling UE-ID based PEI for CM-IDLE paging (Paging on NG/F1) and CM-CONNECTED paging (RAN paging on Xn/F1) during an emergency PDU session is not supported. Additionally when the UE has an emergency PDU session the CN-assigned subgrouping with PEI (PEIPS Assistance Information) is not used, but UE-ID based subgrouping and PEI is used as it cannot be disabled in the RAN.
In this contribution we continue the discussion, and provide the potential specification impacts to disable the use of UE-ID based subgrouping and PEI during emergency PDU session to meet the requirements in the NAS specifications and to be have the consistent network/system behaviour i.e. to consistently disable the use of CN-assigned subgrouping and UE ID based subgrouping during the emergency PDU session. 
2
Recap the PEI and subgrouping handling in 24.501 in R3-231712
CN specification 24.501 specify that the network and UE  should not use PEI and Subgrouping for paging during the active emergency PDU session as mentioned below.

TS 24.501 v17.7.1 subclause 5.3.25 states that :

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.
……(skipped)……

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.

The general intention of the requirement in TS 24.501 means that the network and UE should not use PEI and Subgrouping or any other power saving mechanisms for paging during the active emergency PDU session to reduce latency during emergency session. 

Furthermore, it does not seem satisfactory that only CN assigned subgrouping is stopped and the UE switches to use UE ID based subgrouping during an active emergency PDU session as this is against the intention of the above requirement which is to reduce latency.
Observation 1: The general intention of the requirement in TS 24.501 means that the network and UE should not use PEI and Subgrouping for paging during the active emergency PDU session to reduce latency during emergency session.

Observation 2: Switching from CN assigned subgrouping to UE ID based subgrouping during an active emergency PDU session seems to be against the requirement in  TS 24.501,  which is to reduce latency.

Once the emergency PDU session is established after UE initiates the emergency call, there may be follow up calls that could be initiated from the call back center following the initial emergency call where they try to get more information from the caller about the emergency situation such as in an eCall System.  All these subsequent ecall will belong to the same active emergency PDU session and the network can initiate eCall to the UE through paging after the UE goes to idle or inactive state.
In addition, in TS 23.501, clause 5.12.41, it has the following descriptions: 

	When the UE has an active emergency PDU Session:

-
The UE shall not signal Paging Subgrouping Support Indication in the Registration Request message.


The main question is that to disable the use of PEI and UE ID based subgrouping in gNB during active emergency PDU session and in order to meet the requirement in the NAS specifications (TS 24.501), how does gNB knows that there is an active emergency PDU session on going for a UE and that it should not use the PEI and UE-ID based subgrouping when it receives a paging message for a call back from the CN. 

In the following section we look at the possible solution and the involved RAN3 impacts to meet the requirements in the NAS specifications (TS 24.501).
3
RAN3 impacts for Disabling the use of PEI and UE ID based subgrouping 

The detailed procedures are provided in the Annex. In order to meet the requirements in 24.501, our view is that RAN3 should take the simple procedure enhancements described in Figure 1 and 2 and adopts it so that both CN assigned and UE-ID based subgrouping are consistently disabled during the active emergency PDU session. Hence, a PEIPS Disable Indication IE can be introduced in the following messages, so that the PEI can be disabled during active emergency PDU session:  

· in NGAP: PAGING message from the AMF to the gNBs for the UE in RRC_IDLE state.

· in XnAP: RAN PAGING from the last serving gNB to the receiving gNB for the UE in RRC_INACTIVE state.  
Below provide some our views to the questions mentioned in the SOD [2]. 
· Whether RAN2 additional work is needed? 
There were some comments that even if the RAN3 CRs are agreed, the UE will still apply the UE-ID based PEI based on the PEI broadcast information in the cell. In our understanding this will be corrected in the RAN2 specs after RAN3 has made consensus that the UE-ID based subgrouping/PEI can be disabled during the emergency PDU session. As the underlying mechanism to disable UE-ID based subgrouping/PEI was missing until now RAN 2 did not capture anything related disabling it in RAN2 specs. Furthermore, the RAN2 LS just states the current status in the RAN2 specification. How RAN2 can update the specification, e.g., the TS 38.304 or the TS 38.300, can proceed after RAN3 work. 
· Missing the paging message should be avoided especially during the emergency PDU session
We share the same view that the paging messages should not be avoided especially during the emergency PDU session. And this is the RAN3 CRs intends to ensure. Without the RAN3 CRs, when the paging messages are sent  within the PEI and the following paging occasion, the UE unfortunately will not monitor the paging messages and will miss the paging message making it unreachable.   . 
Hence, we propose the following: 
Proposal 1: RAN3 to agree to have a unified solution during active emergency PDU session for CN assigned and UE-ID based subgrouping, by a simple disable indication in the following messages.  
· in NGAP : PAGING message from the AMF to the gNBs for the UE in RRC_IDLE state.

- in XnAP : RAN PAGING  from the last serving gNB to the receiving gNB for the UE in RRC_INACTIVE state.  
Proposal 2: RAN3 reply to RAN2 and SA2 about the agreements, attached with agreed CRs.   

If P1 is not agreed, RAN3 can reply that the specification impact in RAN3 is small, and considers it is feasible to have a unified solution during active emergency PDU session for CN assigned and UE-ID based subgrouping. RAN3 can act accordingly based on SA2 final decisions.  
Proposal 3: If the consensus for agreeing P1 cannot be reached, RAN3 reply to RAN2 and SA2 that from RAN3 perspective, the specification impact is small, and RAN3 considers it is feasible to have a unified solution during active emergency PDU session for CN assigned and UE-ID based subgrouping. RAN3 will act accordingly upon SA2 final decisions.    

4
Conclusion

In this contribution, we discussed how to make gNB aware an active emergency PDU session and disable or re-enable PEI and UE-ID based subgrouping when gNB pages the UE during an active emergency PDU session to meet the requirements in the NAS specs  and made the following observations and proposals.
Observation 1: The general intention of the requirement in TS 24.501 means that the network and UE should not use PEI and Subgrouping for paging during the active emergency PDU session to reduce latency during emergency session.

Observation 2: Switching from CN assigned subgrouping to UE ID based subgrouping during an active emergency PDU session seems to be against the  requirement in  TS 24.501,  which is to reduce latency.

Proposal 4: RAN3 agree to have a unified solution during active emergency PDU session for CN assigned and UE-ID based subgrouping, by a simple disable indication in the following messages.  

· in NGAP : PAGING message from the AMF to the gNBs for the UE in RRC_IDLE state.

- in XnAP : RAN PAGING  from the last serving gNB to the receiving gNB for the UE in RRC_INACTIVE state.  

Proposal 5: RAN3 reply to RAN2 and SA2 about the agreements, if RAN3 made any consensus.  

Proposal 6: If the consensus for agreeing P1 cannot be reached, RAN3 reply to RAN2 and SA2 that from RAN3 perspective, the specification impact is small, and RAN3 considers it is feasible to have a unified solution during active emergency PDU session for CN assigned and UE-ID based subgrouping. RAN3 will act accordingly upon SA2 final decisions.    

The CRs for NGAP and XnAP can be found in [4,5]. The reply LS can be found in section [3]. 
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Annex 1 - Disabling the use of PEI and UE ID based subgrouping during active emergency PDU session

1-A Disabling the use of PEI and UE ID based subgrouping for the UE in RRC IDLE
Since emergency PDU session establishment and release is known at the UE and CN, the disabling the use of PEI (and UE ID based subgrouping) can be initiated by the CN and gNBs can accordingly follow these instructions.

An example of call flow for disabling and re–enabling  the use of PEI and UE ID based subgrouping during active emergency PDU session for the UE in RRC IDLE is shown in Figure 1.
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Figure 1 An example of call flow for disabling and re–enabling the use of PEI and UE ID based subgrouping during emergency PDU session for the UE in RRC IDLE
The key steps from the call flow can be summarized as shown below

· AMF can indicate to the gNB to disable the PEI and UE ID based subgrouping in the NGAP : PAGING message (step 5) when the emergency PDU session is active for the UE.

· gNB shall generate the Paging Message for this UE without PEI and UE ID based subgrouping (Step 6 and 7).

· Once the active PDU session for the emergency call is released, in case of any subsequent paging message, the AMF will not include the disable indicator in the subsequent NGAP : PAGING message (step 11)

· gNB shall generate the Paging Message for this UE with PEI and UE ID based subgrouping (Step 12 and 13).

Looking at the example call flows in Figure 1 above we can observe that disabling and re-enabling of PEI and UE ID based subgrouping during active emergency PDU session can be achieved through simple indication in NGAP : PAGING message from the AMF in RRC IDLE state.

1-B Disabling the use of PEI and UE ID based subgrouping for the UE in RRC INACTIVE
Similar principle can be applied to RAN Paging the when the UE is moved to RRC INACTIVE state after initial emergency call. An example of call flow for disabling the use of PEI and UE ID based subgrouping when the emergency PDU session is established or released for the UE in RRC INACTIVE is shown in Figure 2.
In this case the last serving gNB can know that an emergency PDU session is currently active or not  based on the ARP value as the operator is required to reserve an ARP value for emergency calls and accordingly disable the use of PEI.
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Figure 2 An example of call flow for disabling and re–enabling the use of PEI and UE ID based subgrouping during emergency PDU session for the UE in RRC INACTIVE
The key steps from the call flow can be summarized as shown below

· As can be seen from the call flow when the DL data or signaling arrives (Step 5a), the last serving gNB can know if the emergency PDU session is active for the UE and accordingly indicate not to use PEI and UE ID based subgrouping by sending the XnAP : RAN Paging message to other gNB within the RNA (Step 5c). 

· Similarly, after the active PDU session for the emergency call is released, when the DL data or signaling arrives (Step 11a), the last serving gNB can know if the emergency PDU session is no longer active for the UE and accordingly not indicate the disable indicator in the XnAP : RAN Paging message to other gNB within the RNA (Step 11c). 

Looking at the example call flows in Figure 2 above we can observe that disabling PEI and UE ID based subgrouping during active emergency PDU session can achieved through simple indication in XnAP : RAN PAGING message from the last serving gNB in RRC INACTIVE state.
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defstyle bs [text.font.face="Arial", text.size.normal=13, vspacing=7, text.wrap=no, hgapb];
defstyle br [bs, line.corner=round];
defstyle ac [text.font.face="Times", text.size.normal=15, text.italic=yes, vspacing=5, arrow.type=sharp, hgapa];
defstyle au [text.font.face="Arial", text.size.normal=13, vspacing=5, hgapa];
defstyle n1 [text.font.face="Arial", text.size.normal=13, vspacing=5, weak, text.italic=no, hgapa];
  
m: UE;
r: Receiving gNBs;
g: Last Serving gNB;
a: AMF;
u: UPF;

|||;
m--a:1. MO Emergency Call initiated \n  PDU session for Emergency call established[bs];
m--a: 2 Initial Emergency Call Completed but the PDU session remains active.  \n [bs];
m--g: 3 UE moved to \n RRC INACTIVE by the network[bs];

m--m: 4.   - UE stops the use of PEI \n  - NAS indicates this to AS layer[bs];
g--u:5a DL Signalling or data \n received by last serving gNB[bs] ; 
g--g: 5b . - Based on ARP gNB can know that \n there is active emergency PDU session[bs];

g->r: 5c. RAN Paging for Subsequent Emergency Call back \n \b(Indication to disable use of PEI) [ac];

r--g:6. - PEI Usage Disabled \n  - Generation of paging message without PEI \n [bs];
g->m:7a. Paging message\n  (without PEI and UEID Sub grouping)[ac];
r->m:7b. Paging message\n  (without PEI and UEID Sub grouping)[ac];

m--a:8. RRC Connection Resumed \n and the Emergency call back established \n [bs];
m--a:9. Emergency PDU Session Released \n [bs];
m--m:10.  UE re-starts  using PEI\n based on the indication from NAS [bs];
g--u:11 a DL Signalling or data \n received by last serving gNB [bs]; 
g--g: 11 b . - Based on ARP gNB can know that \n there is no active emergency PDU session[bs];

g->r:11 c. Paging  \n \b (No disable indication) [ac];
r--g:12. PEI Usage re-enabled  [bs];
g->m:13 a. Paging message\n  (PEI and UEID Sub grouping)[ac];
r->m:13 b. Paging message\n (PEI and UEID Sub grouping)[ac];

|||;
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