

[bookmark: _Toc60776688][bookmark: _Toc90650560][bookmark: _Toc46439061][bookmark: _Toc46443898][bookmark: _Toc46486659][bookmark: _Toc52836537][bookmark: _Toc52837545][bookmark: _Toc53006185][bookmark: _Toc20425633][bookmark: _Toc29321029][bookmark: _Toc36756613][bookmark: _Toc36836154][bookmark: _Toc36843131][bookmark: _Toc37067420]3GPP TSG-RAN WG2 Meeting #116bis-e                               R2-2200211
Online, January 17 – 25, 2022

Agenda item:		8.3.3 
Source:				Samsung
Title:					Remaining issues on network switching for MUSIM    
Document for:		Discussion & Decision
1	Introduction
This contribution discusses following pending issues on network switching for MUSIM:
· Switching procedure for leaving RRC_CONNECTED 
· Whether to piggyback dedicated NAS message in the UAI message
· Finalizing the values of musim-PreferredRRC-State
· Details of musim-LeaveWithoutResponseTimer and necessity of a prohibit timer
· Switching procedure without leaving RRC_CONNECTED
· How UE calculates periodic and aperiodic gap starting position 
· How UE is configured with MUSIM gap(s) 
· How UE indicates release of MUSIM gap(s) 
· FFS if UE is allowed to update UAI message after cell reselection or handover
2	Discussion
2.1	Switching procedure for leaving RRC_CONNECTED
RAN2 made the following agreement at RAN2#115-e meeting and sent an LS to SA2: 
     We support at least AS-based solution (with AS-based response) for network switching while leaving RRC_Connected state in NW A. FFS if this may include NAS information 
     Email [241] (QC): Discuss LS to SA2/CT1 to inform them of RAN2 decision (CB in 2nd week Thu session)
     4: Indicate that RAN2 has not discussed the interaction between AS-based solution and any SA2 agreement on NAS messages or NAS-based solution for network switching.
Accordingly, the reply LS [1] was received from SA2 with the following answers:
· There is no need to define the interaction between RRC-level connection release procedure and NAS-level connection release procedure.
· When both NAS-level Connection Release or RRC-level connection release are supported by the UE and the network, SA2’s current assumption is that it is up to the UE implementation to determine which one to use, for example based on the preferred end state (RRC_Inactive or IDLE) and whether Paging Restriction Information is to be provided to the AMF by the UE. RAN2 are welcome to comment on this assumption in case they see an issue
Based on above, there is no need to include dedicated NAS message in UAI message on RRC-level switching procedure for leaving RRC_CONNECTED. 
Proposal 1: Confirm that dedicated NAS message is not included in the UEAssistanceInformation message at RRC-level switching procedure for leaving RRC_CONNECTED state i.e. no specification impact. 
When the UE prefers to leave RRC_CONNECTED state in network A via RRC-level switching procedure, one may consider that it is sufficient to indicate the UE’s preference to leave (e.g. outOfConnected) since the final decision is up to network A whether to transit the UE to RRC_IDLE state or RRC_INACTIVE state. However, the intent of reporting UE’s preferred RRC state helps network A to make such decision more efficiently. For example, the UE can specifically indicate its preferred RRC state as RRC_INACTIVE if it knows the transition is for a small time (i.e. RNAU/TAU). Since NAS-level connection release procedure does not allow network A to transit the UE to RRC_INACTIVE state, it is quite logical for the UE to indicate its preferred RRC state as RRC_INACTIVE in UAI message. On the other hand, the UE may just prefer to enter RRC_IDLE state if it knows the transition for a long time (i.e. voice service) and wants to be released faster compared with NAS-level connection release procedure. Regarding the value ‘outOfConnected’, it may be indicated if the UE has no preferred RRC state to transition. But it may not be much useful as the UE can internally decide to use any value (RRC_IDLE or RRC_INACTIVE) in that case.
Proposal 2: Confirm that as in current draft NR MUSIM RRC CR the UE is allowed to indicate its preferred RRC state "RRC_IDLE" or "RRC_INACTIVE" in the musim-PreferredRRC-State. RAN2 to discuss whether 'outOfConnected' is also needed. 
It was agreed in RAN2#114-e meeting to introduce a new RRC timer configured by the gNB called as ‘musim-LeaveWithoutResponseTimer’, used for the UE to leave RRC_CONNECTED autonomously without network response. There are still three FFS to be addressed:
· FFS #1: Whether it is mandatory or optional to be configured
· FFS #2: Whether its value can be set to infinity 
· FFS #3: Whether a new prohibit timer is needed on top of new RRC timer
From a network perspective, it may not be easy to calculate how long the UE needs to wait for entering RRC_IDLE state autonomously. Hence, we think that it would be good for network to have a flexibility to make the UE always wait until the network response is received. To this end, there are two options:
· Option 1: Define musim-LeaveWithoutResponseTimer as mandatory with infinity value 
· Option 2: Define musim-LeaveWithoutResponseTimer as optional, and if not configured the UE behavior is the same as in legacy 
Above two options are more or less the same except that option 2 is more signalling efficient from a network perspective. 
Proposal 3: Define musim-LeaveWithoutResponseTimer as optional; if not configured, the UE behavior is the same as in legacy. 
In general, there is a prohibit timer associated with the concerned UE assistance information to control frequent UE reports. However, we think that a new prohibit timer is not needed on top of musim-LeaveWithoutResponseTimer because 1) it is a rare scenario to change UE’s preferred RRC state subsequently i.e. RRC_INACTIVE -> RRC_IDLE or vice-versa; 2) It is a must to be released from RRC_CONNECTED so network will honor UE’s request to leave and release it as soon as possible. 
Proposal 4: Do not introduce a prohibit timer for RRC-level switching procedure for leaving RRC_CONNECTED state. 
To avoid frequent UE reports, it seems sufficient to clarify in the specification that the UE is allowed to report its preferred RRC state to network once since it was configured to provide MUSIM assistance information.
Proposal 5: Clarify in the specification that the UE is allowed to report its preferred RRC state to network once since it was configured to provide MUSIM assistance information. 
A draft TP for Proposal is given as follows: 
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…
Upon initiating the procedure, the UE shall:
…
1>  if configured to provide MUSIM assistance information:
2>  if the UE did not transmit a UEAssistanceInformation message with musim-PreferredRRC-State since it was configured to provide MUSIM assistance information and the UE needs to leave RRC_CONNECTED state:
3>  initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide MUSIM assistance information;
3>  start the timer T3xx, if configured, with the timer value set to the MUSIM-LeaveWithoutResponseTimer;
2.2	Switching procedure without leaving RRC_CONNECTED state
In current NR MUSIM RRC CR [2], the UE reports its preferred MUSIM gap assistance information as follows:
MUSIM-GapRequestList-r17 ::= SEQUENCE (SIZE (1..3)) OF MUSIM-GapInfo-r17
 
MUSIM-GapInfo-r17 ::=          SEQUENCE {
    musim-GapOffset-r17                    ENUMERATED {FFS},
    musim-GapLength-r17                    ENUMERATED {FFS},
   musim-GapRepetitionPeriod-r17          ENUMERATED {FFS}            OPTIONAL,
   ...
}
There is no formal agreement on how UE derives its preferred MUSIM gap assistance information. In our understanding, existing condition is reused for periodic MUSIM gap i.e. 
SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T = MGRP/10 as defined in TS 38.133 [14];
Proposal 6: UE indicates periodic MUSIM gap starting position to network by the value of gap offset meeting the following condition:
SFN mod T = FLOOR(musim-gapOffset/10);
subframe = musim-gapOffset mod 10;
with T = musim-GapRepetitionPeriod/10 as defined in TS 38.133 [14];
On the other hand, the UE is not required to report the value of musim-GapRepetitionPeriod for aperiodic MUSIM gap. There is no means to indicate the start SFN unlike periodic MUSIM gap. One simple solution is that the UE indicates the exact value of start SFN and subframe for aperiodic MUSIM gap. With respect to the start subframe for aperiodic MUSIM gap, there seems no real need to define separate field but to restrict the value of musim-GapOffset from 0 to 9 in the field description. 
Proposal 7: UE indicates the aperiodic MUSIM gap starting position to network by the values of start SFN and gap offset that is equal to the start subframe meeting the following condition:
SFN = musim-GapStartSFN; 
subframe = musim-GapOffset.
One of open issues is how UE is configured with MUSIM gap(s). 
MUSIM-GapConfig-r17 ::=    SEQUENCE {
    musim-gapUE-r17                 SetupRelease { FFS }   OPTIONAL    -- Need M                                          
    ]]
}
 
Common understanding is that network provides MUSIM gap configuration to the UE in accordance with MUSIM gap assistance information. But it is not decided yet whether network can change any part of the MUSIM gap assistance information and configure it to the UE accordingly. Resolving this issue makes it easier to finalize details of ASN.1 i.e. whether to use the ToAddModList and ToReleaseList structure.  
Proposal 8: RAN2 to discuss whether network can change any part of MUSIM gap assistance information and configure it to the UE accordingly. 
It was agreed that the UE is allowed to include assistance information for release of MUSIM gap pattern but the details are left as open issue. 
     6: FFS how UE indicates release of gap pattern.
Two options are on the table:
· Option 1 (Explicit way): Introduce the new field so called "musim-GapReleaseList" to explicitly indicate which configured gap pattern(s) to be released. Note that an identity MUSIM-GapId should be linked with actual MUSIM gap configuration (e.g. MUSIM-GapConfig). 
musim-GapUEToReleaseList-r17    SEQUENCE(SIZE(1..FFS)) OF MUSIM-GapId  OPTIONAL    -- Need N                                          
· Option 2 (Implicit way): For each configured gap pattern to be released, the UE does not include the mapped MUSIM gap assistance information in the musim-GapRequestList. 
Each option has pros and cons. Main pro of option 1 is to avoid reporting whole duplicated information if no new MUSIM gap is required but a part of the current MUSIM gap configuration is still needed. Such overhead may increase if more gap patterns are to be supported later. However, option 2 is more signalling efficient than option 1 if the UE has no preference on all configured MUSIM gaps or the UE needs only new MUSIM gap(s). Since option 2 is simpler and aligned with other UE assistance features, it seems OK to go for option 2 unless serious drawbacks are found. 
Proposal 9: UE indicates release of gap pattern to the network by not including the mapped MUSIM gap assistance information in the musim-GapRequestList. 
According to the current NR MUSIM RRC CR [2], the UAI procedure will be initiated as follows:
2>  if the UE needs the MUSIM gap or if the current MUSIM assistance information is different from the one indicated in the last transmission of the UEAssistanceInformation message:
3>  initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide MUSIM assistance information.
It is observed that after the configured aperiodic gap period is over UAI procedure needs to be initiated due to the green highlighted condition. Since both UE and network know it is not used/needed anymore it seems a bit inefficient to trigger UAI procedure in the concerned scenario. 
[bookmark: _GoBack]Proposal 10: For release of aperiodic gap pattern, RAN2 to discuss whether the UE needs to trigger UAI procedure if the configured aperiodic gap period is over.  
2.3	FFS if UE is allowed to update UAI message after cell reselection or handover 
After successful HO the UE is allowed to initiate transmission of a UAI message that was transmitted during the last 1 second before HO if the UE is still configured to provide the concerned UE assistance information, to ensure that the target cell can receive it successfully (see relevant procedure text below). 
2>  if reconfigurationWithSync was included in masterCellGroup or secondaryCellGroup:
3>  if the UE initiated transmission of a UEAssistanceInformation message for the corresponding cell group during the last 1 second, and the UE is still configured to provide the concerned UE assistance information for the corresponding cell group; or
3>  if the RRCReconfiguration message is applied due to a conditional reconfiguration execution, and the UE is configured to provide UE assistance information for the corresponding cell group, and the UE has initiated transmission of a UEAssistanceInformation message for the corresponding cell group since it was configured to do so in accordance with 5.7.4.2:
4>  initiate transmission of a UEAssistanceInformation message for the corresponding cell group in accordance with clause 5.7.4.3 to provide the concerned UE assistance information;
4>  start or restart the prohibit timer (if exists) associated with the concerned UE assistance information with the timer value set to the value in corresponding configuration;
…
[bookmark: _Hlk54108669]NOTE 4: The UE sets the content of UEAssistanceInformation according to latest configuration (i.e. the configuration after applying the RRCReconfiguration message) and latest UE preference. The UE may include more than the concerned UE assistance information within the UEAssistanceInformation according to 5.7.4.2. Therefore, the content of UEAssistanceInformation message might not be the same as the content of the previous UEAssistanceInformation message.
We do not see any reason to modify this general principle. 
Proposal 11: Confirm that the UE is allowed to send/update UAI message after performing HO as in legacy. 
Rather than focusing on specific scenarios e.g. cell reselection in network B, it would be good to disucss whether the UE is allowed to update UAI message whenever the MUSIM gap assistance information changes. We think that network should have a means (e.g. prohibit timer) to control frequent MUSIM assistance information reports alike other UE assistance features. Note that the value range of prohibit timer for UAI is in general in order of seconds so appropriate value range can be further discussed to avoid any side effects. 
Proposal 12: Introduce a prohibit timer for switching procedure without leaving RRC_CONNECTED state. FFS on its value range. 
3	Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals.
Switching procedure for leaving RRC_CONNECTED:
Proposal 1: Confirm that dedicated NAS message is not included in the UEAssistanceInformation message at RRC-level switching procedure for leaving RRC_CONNECTED state i.e. no specification impact. 
Proposal 2: Confirm that as in current draft NR MUSIM RRC CR the UE is allowed to indicate its preferred RRC state "RRC_IDLE" or "RRC_INACTIVE" in the musim-PreferredRRC-State. RAN2 to discuss whether 'outOfConnected' is also needed. 
Proposal 3: Define musim-LeaveWithoutResponseTimer as optional; if not configured, the UE behavior is the same as in legacy. 
Proposal 4: Do not introduce a prohibit timer for RRC-level switching procedure for leaving RRC_CONNECTED state. 
Proposal 5: Clarify in the specification that the UE is allowed to report its preferred RRC state to network once since it was configured to provide MUSIM assistance information. 

Switching procedure without leaving RRC_CONNECTED:
Proposal 6: UE indicates periodic MUSIM gap starting position to network by the value of gap offset meeting the following condition:
SFN mod T = FLOOR(musim-gapOffset/10);
subframe = musim-gapOffset mod 10;
with T = musim-GapRepetitionPeriod/10 as defined in TS 38.133 [14];
Proposal 7: UE indicates the aperiodic MUSIM gap starting position to network by the values of start SFN and gap offset that is equal to the start subframe meeting the following condition:
SFN = musim-GapStartSFN; 
subframe = musim-GapOffset.
Proposal 8: RAN2 to discuss whether network can change any part of MUSIM gap assistance information and configure it to the UE accordingly. 
Proposal 9: UE indicates release of gap pattern to the network by not including the mapped MUSIM gap assistance information in the musim-GapRequestList. 
Proposal 10: For release of aperiodic gap pattern, RAN2 to discuss whether the UE needs to trigger UAI procedure if the configured aperiodic gap period is over.  

FFS if UE is allowed to update UAI message after cell reselection or handover:
Proposal 11: Confirm that the UE is allowed to send/update UAI message after performing HO as in legacy. 
Proposal 12: Introduce a prohibit timer for switching procedure without leaving RRC_CONNECTED state. FFS on its value range. 
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