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1. Introduction
[bookmark: _Hlk71889059]CB: # 7_PEI
- Check RAN2 reply in R3-231117, no impact on RAN3 or introducing an indication to disable the PEI during the emergency PDU session?
- Provide reply LS to RAN2, SA2?
(moderator – E///)
Summary of offline disc R3-231864
2. For the Chairman’s Notes
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.
3. Discussion
3.1. Background
RAN 2 had sent a LS to RAN3 and SA2 in [1]. 
	RAN2 discussed the use of PEI during an emergency PDU session, and RAN2 observed that disabling UE-ID based PEI for CM-IDLE paging (Paging on NG) and CM-CONNECTED paging (RAN paging on Xn/F1) during an emergency PDU session is not supported:
· The UE-ID based PEI capability (pei-SubgroupingSupportBandList-r17) is signalled in the PAGING message (UERadioPagingInformation) either from AMF or from the last serving gNB. Based on the UE capability and gNB’s configuration (PEI-Config-r17) UE-ID based PEI is used even when the UE has an emergency PDU session.

· The latency introduced by UE-ID based PEI (similar as for CN-assigned PEI) depends on the configured time offset between PEI and the following Paging Occasion (PO) e.g. 50 ms. The RAN2 specifications do not have any special treatment for PEI during emergency call considering the latency difference is small compared to the paging cycle length.

This means that when the UE has an emergency PDU session the CN-assigned PEI (PEIPS Assistance Information) is not used, but UE-ID based PEI is used. 


In the LS, RAN2 had mentioned that when the UE has an active emergency PDU session, the CN-assigned PEI (PEIPS Assistance Information) is not used (i.e. the AMF will not signal the PEIPS Assistance Information to NG-RAN over NGAP), but the UE-ID based PEI is used. The reason as explained in [2-3-7] is because at the time of emergency callback, the gNB is a priori not aware that the Paging is for an emergency PDU session in case of CN paging (UE in RRC_IDLE). Therefore, the paged gNB digging into the UE Radio Capability for Paging container can infer that UE has the UE-ID paging subgroup capability and may use paging with UE ID based subgrouping. Thereby introducing some latency (e.g. 50 ms) during the emergency call. 
While the LS just asks RAN3/SA2 to take the information into account, there are proposals to add solution over NGAP so that both CN assigned and UE-ID based subgrouping are consistently disabled during the active emergency PDU session. Specifically, both [3] and [7] propose to add a new PEIPS Disable Indication IE / PEI Prohibited IE to NGAP PAGING message to disable the use of  PEI for paging subgrouping during CN Paging
In case of RAN Paging (UE in RRC_INACTIVE), the NG-RAN can know from the value of the ARP present in the QoS flow in the UE context that the UE has an emergency PDU session and disable the use of UE-ID based PEI, but the anchor needs to inform the other nodes in the RNA to disable PEI during RAN Paging for the UE in RRC_INACTIVE state.  In this regard, both [3] and [7] propose to similarly add a new PEIPS Disable Indication IE / PEI Prohibited IE to XnAP RAN PAGING message disable the use of PEI for paging subgrouping during RAN Paging
However, [2] considers that even though the paging may then be delayed by up to 50 ms it does not add much compared to the typical DRX cycle (between 320 ms and 2560 ms) and that the small delay should not be an issue. Also, that the delay only happens if paging comes within the gap between PEI and PO which is not always the case. Claiming there is no need for spec impacts.
There was also a concern communicated offline that if network does not apply PEI, while UE thinks PEI will be applied, then the paging can fail.
Q1- Companies are invited to provide their views whether the issue is acknowledged and if there is need to impact RAN3 specifications for introducing an indication to disable the PEI during the emergency PDU session
	Company
	Yes/No
	Comment

	Ericsson
	Yes
	Yes to have a consistent solution for disabling PEI in case of EMC. Note that if the UE has an EMC, it will inform the AMF over NAS negotiation, where we have the following from TS 24.501 already. 
=======================
[bookmark: _Toc123901428]5.3.25     Paging Early Indication with Paging Subgrouping Assistance
….
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:
========================
Hence, the UE shall not apply PEI as long as there is EMC PDU session and the paging will not fail because UE will not be expecting PEI. The missing part is to disable the use of UE-ID PEI which is transparent to AMF, and this is what the CRs by Huawei and Ericsson try to achieve.

	Huawei
	Yes
	Agree with Ericsson that we need to have a unified and consistent solution for CN assigned and UE-ID based subgrouping. 
And we think that the signaling impact for introducing  a solution to disable PEI and UE-ID based subgrouping through a simple PEI disable indication illustrated in the CRs is small. In addition, we want to point out that without the simple PEI indication, 
· RAN specifications are not aligned with CT1 specification regarding the UE PEI monitoring (though it up to CT1’s decision to clarify this further in their specifications if they agree to do so)
· other UEs monitoring the same PEI group would be awaken up to detect the paging message but end up nothing.  

	Samsung
	Yes
	PEI disable indication from CN to NG-RAN has benefit on the paging latency. We are supportive to add a new indicator. 

	Vodafone
	No, BUT….
	1 A) It is MUCH more important to ensure that paging does not fail than to try and reduce the delay in the HIGH latency paging procedure by 50ms. 

B) While it can be seen that RAN 5 are developing one ‘prose’ PEI test case for paging while the UE has an emergency PDN, having just one test is far from ‘exhaustive testing’. (See RAN5 status report to last RAN plenary (RP-230011); the relevant WID (RP-221545); WID status report (RP-230631); WID workplan (R5-231327) and (most useful) the actual CR adding the test (R5-231598)). 

C) Note that to be useful, this RAN 5 prose test needs to be converted into TTCN, then (in Europe) selected by GCF for inclusion in their tests, and then UE makers need to decide to go through the voluntary GCF testing process.

D) Note that RAN 1 have many features that are “mandatory with capability signalling”. This is because the 3GPP ecosystem places much stronger trust in inter-operability testing with multiple vendors’ equipment than they do on 3GPP test specifications. (But RAN5 tests are very important in ensuring the availability of test equipment and early UE development testing).

E) Hence there is some risk that UEs do not correctly ignore PEI during an emergency session – and hence that if the AMF does not supply PEIPS and the RAN does not send PEI (or the RAN applies UE-ID based PEI instead of PEIPS) then the call back FAILS. This SHALL BE AVOIDED.
2) the RAN and CN paging procedures can be high latency. E.g. R15 (and the design of R17 PEI) promotes the concept of “paging first in the last used cell. If no answer in >1 DRX cycle, page in a larger group of cells. If no answer in >1 DRX cycle, page in an even larger group of cells. If no answer in >1 DRX cycle page in all cells in TAI list/RNA”.
Currently, (in either IDLE, inactive or connected) it does not seem that the RAN knows that the UE has an emergency session. Also, at call back, the PSAP may well NOT use the IMS emergency session and instead the PSAP might well call back on the normal IMS connection.
The normal RAN behaviour may well then add significant delay (many SECONDS).
This should be tackled before worrying about “50 ms”, e.g. by adding NGAP signalling to inform the RAN that the Idle/inactive UE has an emergency PDN active.
3) Assuming that (2) above is solved, then the RAN can avoid the “50 ms” delay by sensible implementation. E.g. if the NGAP paging message is received after the PEI instance but before the paging occasion, then the RAN pages immediately in the paging occasion; sends the PEI in the next PEI instance, and pages again in the paging occasion that follows the PEI instance. 
4) Summary:
We should:
· Get AMF to send PEIPS if it has PEIPS; and
· Add NGAP/XnAP signalling to inform RAN that connected/inactive/idle UE has an emergency PDN; and
· Add description in 38.300/413/423 to get RAN to immediately page in all cells (in RNA in inactive / all cells in gNB in idle) when UE has emergency PDN.   


	Nokia
	No
	We think that the analysis of Ericsson and Huawei is not fully correct, at least incomplete. In fact, the proposed indicator in NGAP paging does not solve the problem. The reason is that as per RAN2 procedure the UE will apply the UE-ID PEI based on information broadcast in the cell. If the paging message is received between PEI and PO and the gNB pages immediately at upcoming PO based on receiving the new NGAP indicator, then the UE will miss that paging. As explained by Vodafone, missing the paging is much WORSE than the negligible delay added from 0 to 50 ms. This SHALL BE AVOIDED.
Of course, one could rely on paging repetition at next PEI/PO occasion, but that is against normal repetition rules and makes no difference compared to doing no RAN3 CR at all. 
In summary, RAN3 CR alone cannot solve the problem unless some RAN2 CR is done and RAN2 said that they think it is not worth having a CR considering the negligible added delay which also happens only rarely: see incoming LS from RAN2 in R3-231117: 
The RAN2 specifications do not have any special treatment for PEI during emergency call considering the latency difference is small compared to the paging cycle length. This means that when the UE has an emergency PDU session the CN-assigned PEI (PEIPS Assistance Information) is not used, but UE-ID based PEI is used. RAN2 kindly asks SA2 and RAN3 to take this information into account.
In our view, if RAN3 would really want to improve this small delay, this would first need coordination with RAN2 but RAN2 themselves are not convinced.

	ZTE
	Yes
	Agree with E/// and HW.

	Qualcomm
	No
	Fully agree with Nokia. Agree with Vodafone comments in points 1 and 2.
This issue was extensively discussed in RAN2 for 2 meetings and RAN2 was not convinced to make any changes to existing PEI handling behavior when there is EMC PDU session active. 
RAN2 LS clearly states  “This means that when the UE has an emergency PDU session the CN-assigned PEI (PEIPS Assistance Information) is not used, but UE-ID based PEI is used.” This means there is no need of disabling UE ID based PEI. 
Based on UE capability, RAN makes decision whether to apply PEI or not for a given UE. From side, by receiving SIB provided IEs, UE determines whether to apply PEI or not in a given cell.
DownlinkConfigCommonSIB -> PEI-Config-r17->
{po-NumPerPEI-r17 ENUMERATED {po1, po2, po4, po8}, payloadSizeDCI-2-7-r17 INTEGER (1..maxDCI-2-7-Size-r17), pei-FrameOffset-r17 INTEGER (0..16), subgroupConfig-r17 SubgroupConfig-r17, lastUsedCellOnly-r17 ENUMERATED {true} OPTIONAL, -- Need R ... }.
Unless RAN2 changes UE behaviour, if RAN disables UEID based PEI while SIB is still broadcasting PEI-Config, causes mis-sync between UE and RAN and leads loss of paging. Loss of  paging is not acceptable. RAN2 already discussed about latency and may happen only if any page  was received between PEI and PO, which is again configurable using pei-FrameOffset-r17 and is not fixed value. The probably of page falling between PEI and PO is extremely low. But anyway, as Nokia  and Vodafone already explained above if first page in 1st DRX cycle is missed, NW will repeat the same page in wider geographic area and this is normal paging strategy to increase reliability.
PEI is key power saving feature and is only recommendation from network to UE (whether to wakeup in PO or not to enable power saving and without losing paging reliability) and it is common understanding in RAN2 discussions that based on implementation UE is still allowed to monitor PO even if PEI is enabled.
Thus, from RAN3 point of view, we do not see any change needed. If at all any change required to change RAN node behaviour, it shall be first agreed in RAN2 for this specific issue .


	Futurewei
	Yes
	Agree with E/// and HW. A couple of points to clarify:
1) When paging message is received between PEI and PO, the paging is delayed until the next paging cycle, not by just 50 msec. 50 msec (or whatever value indicated by pei-FrameOffset-r17) is the average delay being added by PEI to the existing (i.e., without PEI) average paging queuing delay, the latter of which is roughly one half of a paging cycle.  
2) Disabling PEI for an emergency UE also helps to avoid false PEI alarms for other UEs who share the same subgroup when the emergency UE is the only UE of the subgroup that the gNB needs to page. False PEI alarms tend to reduce the power saving gain for UEs.

	Deutsche Telekom
	Yes, but …
	We are in principle supportive of introducing a PEI disable indication in NGAP and XnAP, but according to the comments raised by Vodafone, Nokia, and Qualcomm, there seems to be no consensus in RAN3 about the final impact and the need for potential involvement of RAN2. Therefore, a further discussion in the second round based on arguments exchanged so far seems to be appropriate.

	Moderator’s conclusion:
· There is strong controversy on the topic and no consensus about RAN3 final impacts.
· It is proposed to note all documents and postpone the topic to next meeting, taking SA2 progress, if any, into account.




3.2. CRs and L Reply to RAN2/SA2/CT1
based on progress of first discussion round

4. Conclusion, Recommendations
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.
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