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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]In RAN2#123bis meeting, RAN2 agreed the following on the Cell DTX/DRX.
Agreements 
1	Cell DTX/DRX configuration is provided per Serving Cell with the following restrictions:
	-	A maximum of two cell DTX/DRX patterns can be configured per MAC entity 
	-	The two configured patterns are aligned, 
		o	The start and slot offset are common for the two patterns.
		o	one periodicity is an integer multiple of the other.
[bookmark: _Hlk149211332]2.	Working assumption: UE triggers RACH upon determining that an emergency call is initiated during the cell DTX/DRX non active period. We rely on the UE implementation to determine whether an emergency call is initiated.  We will take time to check until next meeting to confirm the WA.

In this contribution, we would like to discuss the remaining open issues on the Cell DTX/DRX.
[bookmark: OLE_LINK626][bookmark: OLE_LINK627][bookmark: OLE_LINK301][bookmark: OLE_LINK302]Discussion
Cell DTX UE inactivity timer
In RAN2#121 meeting, it was discussed whether Cell DTX inactivity timer is needed but it is still FFS as follows.
1. Pattern configuration for cell DRX/DTX is common for Rel-18 UEs in the cell.   FFS whether we have DTX UE specific inactivity timer.  FFS on configuration signaling and stage 3.  
The motivation of Cell DTX inactivity timer is to satisfy the UE QoS. But RAN2 already has some mechanisms to extend PDCCH monitoring period (i.e., inactivity timer, UL/DL Re-Tx timer, RACH timers and SR pending), then the network can control the UE’s active period according to the QoS. Moreover, the network may deactivate the Cell DTX/DRX or handover the UE to the non-NES cell, if there are high burst traffics in the UE and it is predicted the UE QoS is not satisfied. As the network is responsible to ensure the UE QoS, but it should be up to network implementation.
Observation 1:	The UE QoS can be satisfied by the current PDCCH monitor extension mechanisms.
Observation 2:	When the network predicts UE QoS may not be satisfied due to burst traffics, it is up to the network how to recover the UE QoS.
Proposal 1:	No need to introduce a cell DTX UE inactivity timer.

RACH-SR for emergency call with Cell DTX/DRX
Initiation of SR-RACH for emergency call
In RAN2#123bis meeting, RACH procedure can be initiated if the UE detects initiation of an emergency call during Cell DTX/DRX non-active period as WA. In offline session, many companies pointed out the current UE already can detect whether an emergency call is initiated or not without an explicit NES indication. In fact, according to the current RRC specification, a similar procedure is described in RRC connection resume procedure in clause 5.3.13.2 of TS 38.331. 
1>	else if the resumption of the RRC connection is triggered due to an RNA update as specified in 5.3.13.8:
	2>	if an emergency service is ongoing:
NOTE 1:	How the RRC layer in the UE is aware of an ongoing emergency service is up to UE implementation.
Thus, the UE already has a capable to detect whether an emergency call is initiated and there is no additional inter-layer signalling between NAS and AS layers.
Observation 3:	The UE can detect ongoing emergency service by UE implementation.

[bookmark: _Hlk149677852]On the other hand, the current WA only considers the Cell DTX/DRX non-active period. In principle, whenever the UE detects an emergency, the UE shall immediately attempt to establish an emergency service session. Given that there is no reason to limit this procedure only when the Cell DTX/DRX is in non-active period. The UE should need to check whether there is no valid PUCCH resource after an emergency call detection.
Observation 4:	Random access procedure for an emergency call may be initiated if there is no valid PUCCH resource during Cell DTX/DRX active period.
Proposal 2:	If an emergency call is initiated and detected, the UE needs to check whether PUCCH resource is available if Cell DTX/DRX is configured and activated.

To support RACH initiation for an emergency call during Cell DTX/DRX active period as well, it is reasonable to update the WA as follows:
Proposal 3:	RAN2 to confirm the updated WA: “UE triggers RACH upon determining that an emergency call is initiated and there is no valid PUCCH resource” and “it is up to UE implementation to determine whether an emergency call is initiated”.

However it is open issue whether the UE waits for SR transmission occasion until the next Cell DRX active period or initiates RACH procedure for emergency. We think at least the below states should be considered as no valid PUCCH resource:
· TA timer is expired or there is no PUCCH configuration for SR (legacy case)
· Time gap between the initiation of emergency call and first available SR transmission occasion on PUCCH resource is larger than the threshold (similar to MT-SDT solution below [1]) 
2> if the time gap between the initiation of the SDT procedure and first available CG occasion for initial CG-SDT transmission with CCCH message according to clause 5.8.2 is less than cg-SDT-MaxDurationToNextCG-Occasion, if configured; and
The first one happens in general and the legacy behavior can be used, thus no specification impacts are foreseen. The other one is similar to the transmission resource selection in MT-SDT (and TEI18). In the last meeting, many companies supported this mechanism, but it has not been yet discussed how the UE ensures that the RACH is initiated only if the time gap until the next SR occasion is too large. To measure the time gap, the simplest way is using a threshold as agreed in MT-SDT, hence the UE behavior can be formulated as follows:
Proposal 4:	For determining to initiate RACH procedure, the UE should measure the time gap between the initiation of emergency call and first available SR occasion is larger than a threshold.
Proposal 5:	A threshold is needed to measure whether there is no PUCCH resource for emergency call.

Because SR periodicity is decided according to LCH priority (i.e., QoS), an existing SR related parameter may be reused for a threshold (e.g., SR prohibit timer). On the other hand, if flexibility is required, a new RRC parameter may be needed.
Proposal 6:	RAN2 to discuss whether an existing parameter or a new parameter is used for a threshold.

PDCCH monitoring after completion of RACH-SR for emergency
In the post e-mail discussion [2], another open issue for PDCCH monitoring was raised by one company and captured in running MAC CR as Editor’s note:
Editor’s note: whether the UE also monitors PDCCH during the cell DTX non-active period following successful completion of RA (e.g. after a RA triggered by an emergency call, per the working assumption).

In order to ensure QoS, the network should guarantee to allocate necessary radio resources for ongoing emergency call. Otherwise QoS of emergency cannot be maintained as long as it is in Cell DTX/DRX non-active period. Therefore, the above UE action needs to be added in normative text.
Proposal 7:	The UE needs to monitor PDCCH between RACH completion for an emergency call and the start of the next Cell DTX active period.

How to prevent the RACH-SR for emergency
It is also not clear about how to prevent RACH for emergency call when the serving cell does not support emergency services. In NAS specification [3], as highlighted below in yellow part, the UE is aware of the support of emergency service within the current registration area. It is obvious that the UE NAS layer cannot initiate an emergency call if the serving AMF does not support the emergency service. Therefore, it never happens the case where the serving cell does not support the emergency service but RACH-SR for an emergency call is triggered.
[bookmark: _Toc20149952][bookmark: _Toc27846751][bookmark: _Toc36187882][bookmark: _Toc45183786][bookmark: _Toc47342628][bookmark: _Toc51769329][bookmark: _Toc68015660]5.16.4	Emergency Services
[bookmark: _Toc20149953][bookmark: _Toc27846752][bookmark: _Toc36187883][bookmark: _Toc45183787][bookmark: _Toc47342629][bookmark: _Toc51769330][bookmark: _Toc68015661]5.16.4.1	Introduction
…
When the UE is camped normally in the cell, i.e. not in limited service state, during Registration procedure described in TS 23.502 [3] clause 4.2.2.2, the serving AMF includes an indication for Emergency Services Support within the Registration Accept to the UE. For 3GPP access, the Emergency Services Support indication is valid within the current Registration Area per RAT (i.e. this is to cover cases when the same registration area supports multiple RATs and they have different capability).
Observation 5:	The UE is indicated whether the emergency service is valid in the serving cell during NAS Registration procedure.
Observation 6:	If the emergency service is invalid in the serving cell, NAS layer of the UE prevents triggering an emergency call in connected mode. 
Proposal 8:	No mechanism is needed to prevent RACH-SR for an emergency call during Cell DTX/DRX operation. This does not impact on running CR.

UE capability on RACH-SR for emergency
For UE capability, the UE already has defined emergency call/service related capabilities (i.e., IMS emergency call and eCall over IMS). Thus, no additional capability is needed.
Proposal 9:	No explicit UE capability bit is needed for RACH-SR for an emergency call during Cell DTX/DRX operation.

Conclusion
[bookmark: OLE_LINK3]In this contribution, we have some discussions for remaining issues on the Cell DTX/DRX issues, and the following proposals are made:
Cell DTX inactivity timer:
Observation 1:	The UE QoS can be satisfied by the current PDCCH monitor extension mechanisms.
Observation 2:	When the network predicts UE QoS may not be satisfied due to burst traffics, it is up to the network how to recover the UE QoS.
Proposal 1:	No need to introduce a cell DTX UE inactivity timer.

RACH-SR during Cell DRX non-active period:
· Initiation of SR-RACH for emergency call
Observation 3:	The UE can detect ongoing emergency service by UE implementation.
Observation 4:	Random access procedure for an emergency call may be initiated if there is no valid PUCCH resource during Cell DTX/DRX active period.
Proposal 2:	If an emergency call is initiated and detected, the UE needs to check whether PUCCH resource is available if Cell DTX/DRX is configured and activated.
Proposal 3:	RAN2 to confirm the updated WA: “UE triggers RACH upon determining that an emergency call is initiated and there is no valid PUCCH resource” and “it is up to UE implementation to determine whether an emergency call is initiated”.
Proposal 4:	For determining to initiate RACH procedure, the UE should measure the time gap between the initiation of emergency call and first available SR occasion is larger than a threshold.
Proposal 5:	A threshold is needed to measure whether there is no PUCCH resource for emergency call.
Proposal 6:	RAN2 to discuss whether an existing parameter or a new parameter is used for a threshold.
· PDCCH monitoring after completion of RACH-SR for emergency
Proposal 7:	The UE needs to monitor PDCCH between RACH completion for an emergency call and the start of the next Cell DTX active period.
· How to prevent the RACH-SR for emergency
Observation 5:	The UE is indicated whether the emergency service is valid in the serving cell during NAS Registration procedure.
Observation 6:	If the emergency service is invalid in the serving cell, NAS layer of the UE prevents triggering an emergency call in connected mode. 
Proposal 8:	No mechanism is needed to prevent RACH-SR for an emergency call during Cell DTX/DRX operation. This does not impact on running CR.

· UE capability on RACH-SR for emergency
Proposal 9:	No explicit UE capability bit is needed for RACH-SR for an emergency call during Cell DTX/DRX operation.
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