[bookmark: _Hlk95423981]3GPP TSG-RAN WG2 Meeting #117-e	R2-2202645 
e-Meeting, 21st Feb – 3rd March 2022	

Agenda item:	8.3.3
Source:	Intel Corporation
[bookmark: _Hlk95431479]Title:	Open issues on Network switching and Gap release signalling 
WID/SID:	LTE_NR_MUSIM-Core
Document for:	Discussion and Decision
Introduction
[bookmark: _Hlk95430338]RAN2 discussed and closed most of the MUSIM open issues in the previous meetings.  The remaining open issue list was created and discussed during the post meeting email discussion.  One of the topics where contributions are invited was listed as:
Cat3: Contributions are invited and treated
OI1-4: How does the UE indicate MUSIM gap release? 
The corresponding open issue and the alternatives mentioned during the offline is captured as:
	1-4 (tdocs invited) 
	How UE indicates release of gap pattern. 
 
RAN2#116bis-e agreement: 
· FFS on UAI details (alt1 or alt2). Companies are requested to provide corresponding Stage-3 CRs to next meeting. 
- Alt 1: If the UEAssistanceInformation does not include a field for aperiodic or periodic gap preference, it indicates no preference for the corresponding field for aperiodic or periodic gap. 
- Alt 2: Each MUSIM gap configured by network A is associated with an index, UE can indicate which MUSIM gap should be released by including the corresponding MUSIM gap index into UEAssistanceInformation Message. 
	 



This document discussed this issue further and makes proposals on how to signal the release of the gap pattern.    This document also provides Intel position on the other open pre-meeting offline issues as requested by the rapporteur/chair.
Discussion

The signalling mechanism for the release of a gap pattern depends also on the gap configuration provided by the network when UE requests a gap pattern as discussed further below.  We first discuss whether the gap pattern provided by the network can be different from the one requested by the UE and then discuss the need for an alternative 2 mechanism of an explicit release request using gap ID.
Gap configuration by the network
MUSIM UEs that are configured to provide UAI will indicate in MUSIM UAI the gaps it requires.  On receipt of this assistance information, the following network behaviours are possible:
1) Configure the UE with the requested gap pattern
2) Does not configure the UE with a gap pattern
3) Configure the UE with a different gap pattern – either because network does not support the requested gap pattern or it prefers another gap pattern (based on some network determined criteria).  
Supporting the last choice needs further discussion.  Firstly, network needs to know the gap patterns supported by the UE.  Then, the logic in the network to determine whether the alternative gap pattern can meet the UE requirement may not be aligned with UE’s requirement.  This is especially so as PLMN A may not have information PLMN B or the UE activity for which it requested the gap.  Requesting another gap pattern may not be successful either.  This gets more complex if the UE requests multiple gap patterns and  UE may not be able to associate which of the network provided gaps was the substitute to which request.  Such trial and error approach is not efficient, complex to implement and may not succeed.  To be able to use this properly, a negotiation mechanism will be defined.  
Observation #1: Specifying mechanism for the network to provide an alternative gap pattern instead of the requested gap pattern is complex and not essential.
On the other hand, the network should have the option to not provide the requested gap pattern.  This may be due to network implementation constraints or other network implementation based decision to not provide the gap at this time.
Proposal #1: Network should always provides the requested gap pattern or no gaps.  Network providing an alternative gap pattern instead of the one requested by the UE is not supported.
Need for an explicit gap ID based gap release request mechanism
UL RRC messages do not normally support delta signalling.  When the UE provides an updated UAI for MUSIM, it always includes all the currently required gaps even if some of them are the same.  On the network side, this overwrites any previous requested gaps.  In other words, if the UE does not require a gap, providing the UAI with the actual gaps required will effectively inform the network that UE wants to release a gap and which ones to retain.  
Going with the assumption that network is expected to provide the UE requested gap rather than another best fit as proposed above, it is clear to the network which gap pattern should be released.
Observation #2: The default UAI signalling already provides the signalling means to indicate that a specific gap is not needed and can be released.
Alternative 2 in the open issue list is to provide an additional signalling mechanism with which UE can explicitly request the release of a specific gap when it does not require the gap.    As discussed above, the default MUSIM UAI signalling already provides the means to release a specific gap pattern if needed.  The only benefit then of having this additional option is a small signalling optimisation of not having to signal the other configured gaps that the UE wants to continue while signalling the request to release this gap.  This is a small signalling optimisation and we don’t see it as essential.
If, on the other hand, the network is allowed to provide an alternative gap configuration instead of the requested gap pattern, it may not be so obvious which gap pattern corresponds to the one requested if the UE requested more than one gap pattern.  In this case, having an explicit release mechanism using gap ID can be beneficial to make it clear which gap is being released.  As discussed above, introducing such possibilities will make the overall solution unnecessarily complex.
Proposal #2: An explicit mechanism for the UE to request the release of a gap pattern using gap ID is not needed for MUSIM purpose.
Intel position on other listed open issues 


	Open issue #
	Description
	Intel position/comments

	1-3(Pre117-e-offline) 
	Gap configuration (e.g AddModReleaseList, gap id, gap modification)
RAN2#116bis-e agreement:
Stage-3 details for gap configuration (e.g AddModReleaseList, gap id, gap modification) are postponed for now (pending the general MG discussion). Can consider P8/P9 as starting point from MUSIM perspective.
Proposal 8: [17/20] Adopt the list with ToAddModList/ToReleaseList in RRCReconfiguration for the scheduling gap configuration 
Proposal 9: [15/19] Introduce gap ID in RRCReconfiguration message for MUSIM to identify each configured gap, and support modification or release of gaps via gap ID.
	  As the maximum number of MUSIM gaps configured is 3, an addMod list is not essential.  We don’t have a strong view either way but it would be good to align with the agreement on MGE 

	1-5(Pre117-e-offline)
	FFS what is the maximum value of the prohibit timer for MUSIM UAI without leaving RRC_CONNECTED state
	delayBudgetReportingProhibitTimer ENUMERATED {s0, s0dot4, s0dot8, s1dot6, s3, s6, s12, s30}

	2-1(Pre117-e-offline)
	FFS whether the configuration of “configured time” is mandatory when network configures UE to report the preference of leaving RRC_CONNECTED state
	We should avoid use of Need S in dedicated configuration – it is an unnecessary “optimisation” and very often not an optimisation at all.  It should always be configured.  It can be made mandatory or optional (if there is strong support for delta signalling) and if optional, the network requirement that it should always be configured can be captured in the field description.  

	2-2(Pre117-e-offline)
	The value range of the waiting timer for leaving RRC Connection state.
Email[5] proposed that the value range of the waiting timer for leaving RRC Connection state could be defined as {10ms, 20ms, 40ms, 60ms, 80ms, 100ms}.
	We think the suggested value range should be increased as the lower values seems a bit unrealistic and it does not give enough time for a network response and for UE to process the response.

	2-3(Pre117-e-offline)
	The preferred RRC state indicator for switching notification with leaving RRC Connected state: 
Alt1: RRC_IDLE or RRC_INACTIVE
Alt2: RRC_IDLE, RRC_INACTIVE, outOfConnected
	We don’t see it essential to support for “out of connected”  for MUSIM but we are open if majority prefer to have it.

	2-4 (Pre117-e-offline)
	Reconfiguration (including HO) and RLF during the wait time.
Email[5] suggested to deprioritize this discussion:
· Proposal 7: [To discuss] While the wait timer for switching notification to leave RRC connected state is running, the UE may not detect RLF or initiate connection re-establishment procedure. No SPEC change is needed.
· Proposal 8: [To discuss] While the wait timer for switching notification to leave RRC connected state is running, the UE may not trigger CHO and may not perform handover command. No SPEC change is needed.
· Proposal 9: [To discuss] RAN2 does not specify additional UE behavior on receiving reconfiguration of wait timer while wait timer is running. The current running CR is enough.
	We don’t see a need to discuss or optimise for these corner cases.  By default, as per current specifications, UE has to comply with the current specification during the wait time.  We also do not agree that “No spec change is needed” does not imply that UE is not allowed to initiate these procedures.

	4-1(Pre117-e-offline) from vivo
	Proposal 1: Paging cause capability can be applied to MUSIM UEs and single USIM UEs. Send an LS to SA2 to indicate RAN2’s preference. 

	We do not see this as essential part of the WI.  

	5-3
	Whether to store MUSIM assistance configuration (e.g. musim-AssistanceConfig) and MUSIM gap configuration (e.g. musim-GapConfig) in the UE Inactive AS context. If stored, when to release or any need to restore during RRC connection resume procedure.
	We should follow the current behaviour defined for the rest of UAI and release this on initiating Resume.

	5-4
	When to release MUSIM assistance configuration (e.g. musim-AssistanceConfig) and MUSIM gap configuration (e.g. musim-GapConfig) during RRC connection re-establishment procedure
	We should follow the current behaviour defined for the rest of UAI and release this on re-establishment.



Proposal 3: Consider Intel views on the offline issues in the pre-meeting summary.
Conclusion
This document discussed the need for an the alternative 2 mechanism of an explicit release request using gap ID.  It also discussed whether the gap pattern provided by the network can be different from the one requested by the UE.  The following observations and proposals were made:
Observation #1: Specifying mechanism for the network to provide an alternative gap pattern instead of the requested gap pattern is complex and not essential.
Proposal #1: Network should always provides the requested gap pattern or no gaps.  Network providing an alternative gap pattern instead of the one requested by the UE is not supported.
Observation #2: The default UAI signalling already provides the signalling means to indicate that a specific gap is not needed and can be released.
Proposal #2: An explicit mechanism for the UE to request the release of a gap pattern using gap ID is not needed for MUSIM purpose.
Proposal 3: Consider Intel views on the offline issues in the pre-meeting summary.

