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1	Introduction
In this contribution, we discuss some remaining issues in the MAC specification.
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Hlk131700862]2.1	CFRA indication in MAC CE
In RAN2#123, whether to introduce CFRA resource related information field in the LTM cell switch MAC CE was discussed, based on the email discussion [Post122][058] Contents of Cell Switch MAC CE, see [1]. Several companies thought such an indication would be useful, and so the following agreement was made:
· Will have CFRA resource related information field in LTM cell switch MAC CE (unless serious issues are found). 

Two approaches were discussed in [1] for the information included in the LTM MAC CE:
1. CFRA preamble index, indicating which of the CFRA preambles in the LTM candidate cell configuration to use for accessing the target cell. This resembles preamble indication used in the PDCCH order.
1. CFRA resources availability/validity indication, indicating whether the CFRA resources in the LTM candidate cell configuration are available or not.

One of the characteristics of LTM is the need to prepare RRC candidate configurations and reserve resources in the candidate target cells. Since the LTM candidate configurations need to be created in advance of the actual LTM cell switch, it is uncertain exactly how long time it will take until the LTM cell switch is triggered, or if the LTM cell switch will be triggered at all. Also, since keeping the LTM candidate configurations for subsequent LTM is supported, the candidate configurations may be kept for a long time for a UE remaining in a confined area switching between a couple of LTM candidates. It therefore seems beneficial to add the possibility to indicate in the LTM cell switch command MAC CE whether resources reserved for CFRA are available or not, in order to avoid RRC reconfigurations for dedicated CFRA resources. Both approaches listed above seem feasible for this purpose. In the following sections we look into the details of each approach.
2.1.1	CFRA preamble index
In this approach, the LTM cell switch command MAC CE includes the preamble index to be used for CFRA when executing the LTM cell switch. Since ra-PreambleIndex has 64 entries, a 6bit field is required in the LTM cell switch command MAC CE. This gives the network the freedom to indicate which RA preamble to use, whereas the RA occasion is as per LTM candidate configuration, either indicated in RACH-ConfigCommon or RACH-ConfigDedicated (if provided). If RACH-ConfigDedicated is provided, the preamble in the MAC CE overrides the preamble in the RACH-ConfigDedicated for the CFRA occasion. In addition to the CFRA preamble index, the network also needs to indicate in the LTM cell switch command MAC CE the SSB-index for which the RA preamble is reserved. For this, the TCI-state field can be reused, since only SSB based beam indication is supported in Rel-18.
2.1.2	CFRA resource availability indication
In this approach, the LTM cell switch command MAC CE includes an indication whether CFRA resources in the LTM candidate cell configuration are available or not. There can be several options for implementing this indication, e.g.
1. A field, e.g. one bit, indicating whether the CFRA-SSB-resource for the indicated SSB-Index in the TCI state information is available or not. 
2. A field containing an RA configuration index, pointing to one RA configuration out of a list of rach-ConfigDedicated in the LTM candidate configuration. The length of the field is FFS, depending on the number of alternative rach-ConfigDedicated configurations desired. This option is currently captured in the RRC running CR. This option gives increased flexibility compared to the single bit as in option 1, as the network can decide what to put in the list of CFRA resources, e.g. in terms of RA occasions and resources, preambles, etc. At the time of the LTM cell change, the network can then indicate to the UE which of the pre-configured rach-ConfigDedicated that the UE shall apply. Alternatively, if the network determines that no resources are available for CFRA with the indicated target LTM cell, one value of the field would be reserved for that, meaning that the UE shall apply CBRA when accessing the target LTM cell. This option costs more in terms of signalling overhead compared to the single bit CFRA resource availability field, but provides increased flexibility. Question is maybe whether we need this level of flexibility? 
2.1.3	Comparison
Comparing the approaches in section 2.1.1 and 2.1.2, an observation is that the preamble index requires less overhead in the pre-configuration phase, but more overhead in the LTM cell switch command MAC CE, since 6 bits are required to indicate the preamble index. Indicating the availability in the MAC CE consumes as little as a single bit in the MAC CE, or a few bits if a list of CFRA resources are signalled, but the list of CFRA resources per candidate cell increases the size of the LTM configuration message. Smaller size of the LTM cell switch MAC CE is beneficial, since increases the probability of successful transmission. The size difference is however not significant. 
The CFRA availability indication approach offers larger flexibility to control not only the RA preamble to be used, but also the RA occasions. However, the set of RA occasions and resources to be used need to be decided at the time of LTM configuration. Indicating the RA preamble to be used in the MAC CE gives full flexibility out of the full preamble range at the time of LTM execution. 
1. [bookmark: _Toc146813774]A CFRA preamble index field is added in the LTM cell switch command MAC CE, indicating the RA preamble to be used for contention free random access while accessing the target. 
1. [bookmark: _Toc146813775]The TCI-state field of the LTM cell switch command MAC CE is used to indicate the CFRA-SSB-Resource for which the CFRA preamble index is reserved. 
1. [bookmark: _Toc146813776]The CFRA preamble index provided in the LTM cell switch command MAC CE overrides the preamble index signalled in RACH-ConfigDedicated.
If CFRA preamble index is introduced in the LTM cell switch command MAC CE, one further question is whether it is useful to be used also for the case when network has a valid TA for the target cell and triggers LTM cell switch without random access. In this case, the only use of the CFRA resources for the UE would be the case where the LTM cell switch without random access fails. In this case, the UE declares RLF and will perform cell selection. As agreed before the UE will then check whether the selected cell is an LTM candidate cell. In that case, the UE will perform RACH-based LTM cell switch on the selected cell. If the original LTM cell switch command MAC CE included an CFRA indication, the UE could then use these resources for accessing the target cell. However, the usefulness of optimizing for this error recovery case can be questioned. Since the time passed from the LTM cell switch MAC CE until the UE performing the recovery may be long, it means the CFRA resource can be blocked for long time. It therefore seems advisable that CFRA indication in the LTM cell switch MAC CE is not used for the error recovery case, and thus also not for the case where the network has a valid TA for the target LTM candidate cell and triggers LTM without random access.
1. [bookmark: _Toc146813777]The UE ignores the CFRA preamble index field in the LTM cell switch MAC CE for LTM cell switch command without random access.
[bookmark: _Hlk131700848]2.2	Handling of TA value
In RAN2#123 the following was agreed:
The UE will do RACH-less when: 
- TA value is provided in the cell switch MAC CE (already agreed, TA=0 is assumed to be covered by this)
- When the UE shall apply the same TA value as the source (already agreed) FFS how the UE knows this. 

One remaining issue is thus whether and how to signal to the UE that it shall apply the same TA value as used in the source cell. Currently, the MAC running CR includes a 12-bit field, with reference to 38.213 (similarly as for the absolute TA Command MAC CE). There is currently an FFS added for the value indicating that no valid TA is available, see highlighted text. 
-	Timing Advance Command: This field indicates whether the TA is valid for the LTM target cell (i.e. the SpCell corresponding to the target configuration indicated by Target Configuration ID field). If the value of this field is set to FFF, this field indicates that no valid timing adjustment is available for the PTAG of the LTM target cell (and UE shall perform Random Access to the LTM target cell); Otherwise, this field indicates the index value TA used to control the amount of timing adjustment that the MAC entity has to apply in TS 38.213 [6], and that the UE can skip the Random Access procedure for this LTM cell switch. The length of the field is 12 bits; 
The following note is also added on the format/presence:
Editor’s note: The format/presence of Timing Advance Command field will be revisited, after RAN1/RAN2 has more solid conclusion For now, FFS on whether the “same TA as source” case and “UE based TA measurement” case need explicity indication(s) in the MAC CE.
Regarding the FFS on whether the “same TA as source” case needs explicit indication in the MAC CE, it seems strictly speaking not necessary since it can be covered by network always indicating the applicable TA, but it can simplify the implementation in both UE and network to have this indication. Otherwise, the network will need to track cumulative adjustments in order to determine the actual TA, and there may be clock drift affecting the TA in the UE. This means that even if the propagation delay in the source and the target is the same, the network may have to end PDCCH order to the UE to trigger the UL pre-sync with the target. Since there will anyway be a need for a reserved value for the case of “no valid TA”, another value for the case of “same TA as source” can be reserved in the same way. The TAC field consists of 12bits, but 38.213 only defines TA values up to 3846 [4].
1. [bookmark: _Toc146728127][bookmark: _Toc146813778]A dedicated value for “TA same as source” is reserved in the Timing Advance Command field.
Regarding the FFS on whether “UE based TA measurement” needs explicit indication in the MAC CE, we feel more discussion in RAN1 is needed on the feasibility of this option. If supported, we tend to agree with MAC running CR rapporteur that it may not need a dynamic control in the MAC CE, but can be part of LTM candidate configuration.
1. [bookmark: _Toc146813779]Await further progress in RAN1 regarding the handling of the support for “UE based TA measurement”.
2.3	Execution of MAC reset and Random Access 
Currently, the following FFS are listed in the MAC running CR:
Editor’s note: FFS on the need of MAC indicating to RRC to trigger/skip the Random Access procedure for this LTM cell switch (since RA will not be triggered if the TA is valid when sending the RRCReconfigurationComplete message).
Editor’s note: FFS on the need of RRC layer indication on the time when the target configuration has been applied, so that MAC layer can start to process the later fields e.g. TA/TCI state. FFS on the need of indication to RRC layer that those fields has been applied in MAC, so that RRC can submit the RRCReconfigurationComplete message for transmission. FFS on whether MAC or RRC triggers the “MAC reset”.
These FFS concern the execution order of procedural text in 38.331 and 38.321 for LTM cell switch execution. This is important since there are cross-layer dependencies between the actions taken in MAC and RRC level during LTM cell switch. For instance, the dynamic information carried in the LTM cell switch command MAC CE carries the TA information, indicating whether random access is needed or not during LTM cell switch execution. If a valid TA is provided in the LTM cell switch command MAC CE, it is important that e.g. the MAC reset is performed before the TA field in the MAC CE is processed.
Regarding the FFS on whether the MAC reset is triggered by MAC or RRC, the current MAC running CR [3] includes a line for executing the MAC reset in section 5.18.xy, describing the MAC procedural steps upon reception of the LTM cell switch command MAC CE. On top of this, the legacy RRC procedural text for reconfigurationWithSync also includes explicit trigger for MAC reset in section 5.3.5.5.2, which is called when processing the CellGroupConfig. This step is superfluous for LTM as MAC already triggered the MAC rest. In addition, it may cause issues if executed after the UE has processed the Timing Advance Command in the MAC CE, since then that information is lost, and the UE will falsely trigger random access when transmitting the RRCReconfigurationComplete message in the target cell. Therefore, a condition is needed in the section 5.3.5.5.2 of the RRC specification that the MAC reset is not triggered if the RRCReconfiguration was triggered by LTM. A TP illustrating the change is included in Annex 2. With this the FFS can be removed from the MAC running CR, see TP in Annex 1.
1. [bookmark: _Toc146813780]MAC reset as part of RRC procedural text for reconfigurationWithSync in 5.3.5.5.2 is not performed for LTM cell switch.
Regarding the FFS on the need of MAC indicating to RRC to trigger/skip the Random Access procedure for this LTM switch, with the execution order settled for the MAC reset versus applying the Timing Advance Command of the LTM cell switch command MAC CE, there seems no need for such indication. In the legacy procedure, Random Access during reconfiguration with sync is not triggered by RRC, but by MAC upon transmission of the RRCReconfigurationComplete message. As part of the MAC reset, the TA timer is stopped, which causes the UE to trigger Random Access when the RRCReconfigurationComplete message is to be transmitted in the target cell. The same approach can be used for the case of LTM. For LTM without random access, the LTM cell switch command MAC CE includes the Timing Advance field, which includes the following line ensuring that the TA timer is started:  
3>	start or restart the timeAlignmentTimer associated with the indicated TAG.
For LTM with random access, the Timing Advance field indicates TA is not valid, and in this case timeAlignmentTimer is not restarted, leading to MAC triggering random access once the RRCReconfigurationComplete message is transmitted.
1. [bookmark: _Toc146813781]The FFS in the MAC running CR on the need of MAC indication to RRC to trigger/skip random access is removed, since there is no need for such indication. 
3	Conclusion
Based on the discussion in the previous sections the following is proposed:
Proposal 1	A CFRA preamble index field is added in the LTM cell switch command MAC CE, indicating the RA preamble to be used for contention free random access while accessing the target.
Proposal 2	The TCI-state field of the LTM cell switch command MAC CE is used to indicate the CFRA-SSB-Resource for which the CFRA preamble index is reserved.
Proposal 3	The CFRA preamble index provided in the LTM cell switch command MAC CE overrides the preamble index signalled in RACH-ConfigDedicated.
Proposal 4	The UE ignores the CFRA preamble index field in the LTM cell switch MAC CE for LTM cell switch command without random access.
Proposal 5	A dedicated value for “TA same as source” is reserved in the Timing Advance Command field.
Proposal 6	Await further progress in RAN1 regarding the handling of the support for “UE based TA measurement”.
Proposal 7	MAC reset as part of RRC procedural text for reconfigurationWithSync in 5.3.5.5.2 is not performed for LTM cell switch.
Proposal 8	The FFS in the MAC running CR on the need of MAC indication to RRC to trigger/skip random access is removed, since there is no need for such indication.
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Annex 1: Changes to MAC running CR
START OF CHANGES
5.18.xy	LTM Cell Switch Command
The network may indicate UE to perform cell switch in the LTM procedure by sending the LTM Cell Switch Command  MAC CE described in clause 6.1.3.xy.  
The MAC entity shall:
1>	if the MAC entity receives an LTM Cell Switch Command MAC CE on a Serving Cell:
2>	indicate to upper layers that the LTM Cell Switch Command MAC CE is received (triggering the LTM cell switch procedure);
2>	perform MAC reset as defined in clause 5.12;
2>	indicate to upper layers the Target Configuration ID included in the MAC CE;
2> if Timing Advance Command value (hexa-decimal) is not set as FFF:
3>	process the received Timing Advance Command (see clause 5.2);
3>	[indicate to upper layers to skip the Random Access procedure for this LTM cell switch.]
3>	consider the RACH-less LTM cell switch is ongoing.
2>	else (Timing Advance Command with the value as FFF) :
3>	[indicate to upper layers to trigger the Random Access procedure for this LTM cell switch.]
2>	if TCI state information is included:
3>	consider the SSB corresponding to the indicated TCI state as the selected SSB for the initial uplink transmission towards the candidate cell (see clause 5.8.2);  
3>	indicate to lower layers the information regarding the TCI state information included in the LTM Cell Switch Command MAC CE.
Editor’s note: The UE behaviour to apply the new TA value in the UE based TA measurement case is still pending.
Editor’s note: FFS on the need of MAC indicating to RRC to trigger/skip the Random Access procedure for this LTM cell switch (since RA will not be triggered if the TA is valid when sending the RRCReconfigurationComplete message).
Editor’s note: FFS on whether and how to implement the R1 agreement “In R18 LTM, on the QCL source of the TCI state before/during the cell switch command, SSB or TRS can be configured in a TCI state for the candidate cell(s) before/during cell switch command”
Editor’s note: FFS on the need of RRC layer indication on the time when the target configuration has been applied, so that MAC layer can start to process the later fields e.g. TA/TCI state. FFS on the need of indication to RRC layer that those fields has been applied in MAC, so that RRC can submit the RRCReconfigurationComplete message for transmission. FFS on whether MAC or RRC triggers the “MAC reset”.
END OF CHANGES

Annex 2: Changes to RRC running CR

START OF CHANGES
[bookmark: _Toc131064403]5.3.5.5.2	Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.
1>	if the AS security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;
1>	stop timer T430 if running;
1>	start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime, according to the target cell NTN-config;
1>	if no DAPS bearer is configured:
2>	stop timer T310 for the corresponding SpCell, if running;
1>	if this procedure is executed for the MCG:
2>	if timer T316 is running;
3>	stop timer T316;
3>	clear the information included in VarRLF-Report, if any;
2>	resume MCG transmission, if suspended.
1>	stop timer T312 for the corresponding SpCell, if running;
1>	if sl-PathSwitchConfig is included:
2>	consider the target L2 U2N Relay UE to be the one indicated by the targetRelayUE-Identity in the sl-PathSwitchConfig;
2>	start timer T420 for the corresponding target L2 U2N Relay UE with the timer value set to T420, as included in the sl-PathSwitchConfig;
2>	apply the value of the newUE-Identity as the C-RNTI;
2>	indicate to upper layer (to trigger the PC5 unicast link establishment) with the target L2 U2N Relay UE indicated by the targetRelayUE-Identity;
2>	apply the default configuration of SL-RLC1 as defined in 9.2.4 for SRB1;
1>	else (sl-PathSwitchConfig is not included):
2>	if this procedure is executed for the MCG or if this procedure is executed for an SCG not indicated as deactivated in the E-UTRA or NR RRC message in which the RRCReconfiguration message is embedded:
3>	start timer T304 for the corresponding SpCell with the timer value set to t304, as included in the reconfigurationWithSync;
2>	if the frequencyInfoDL is included:
3>	consider the target SpCell to be one on the SSB frequency indicated by the frequencyInfoDL with a physical cell identity indicated by the physCellId;
2>	else:
3>	consider the target SpCell to be one on the SSB frequency of the source SpCell with a physical cell identity indicated by the physCellId;
2>	start synchronising to the DL of the target SpCell;
2>	apply the specified BCCH configuration defined in 9.1.1.1 for the target SpCell;
2>	acquire the MIB of the target SpCell, which is scheduled as specified in TS 38.213 [13];
NOTE 1:	The UE should perform the reconfiguration with sync as soon as possible following the reception of the RRC message triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ and ARQ) of this message.
NOTE 2:	The UE may omit reading the MIB if the UE already has the required timing information, or the timing information is not needed for random access.
NOTE 2a:	A UE with DAPS bearer does not monitor for system information updates in the source PCell.
2>	If any DAPS bearer is configured:
3>	create a MAC entity for the target cell group with the same configuration as the MAC entity for the source cell group;
3>	for each DAPS bearer:
4>	establish an RLC entity or entities for the target cell group, with the same configurations as for the source cell group;
4>	establish the logical channel for the target cell group, with the same configurations as for the source cell group;
NOTE 2b:	In order to understand if a DAPS bearer is configured, the UE needs to check the presence of the field daps-Config within the RadioBearerConfig IE received in radioBearerConfig or radioBearerConfig2.
3>	for each SRB:
4>	establish an RLC entity for the target cell group, with the same configurations as for the source cell group;
4>	establish the logical channel for the target cell group, with the same configurations as for the source cell group;
3>	suspend SRBs for the source cell group;
NOTE 3:	Void
3>	apply the value of the newUE-Identity as the C-RNTI in the target cell group;
3>	configure lower layers for the target SpCell in accordance with the received spCellConfigCommon;
3>	configure lower layers for the target SpCell in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync.
2>	else:
3> if this procedure is not performed due to the execution of an LTM cell switch:
4>	reset the MAC entity of this cell group;
3>	consider the SCell(s) of this cell group, if configured, that are not included in the SCellToAddModList in the RRCReconfiguration message, to be in deactivated state;
3>	apply the value of the newUE-Identity as the C-RNTI for this cell group;
3>	configure lower layers in accordance with the received spCellConfigCommon;
3>	configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync.
2>	if the UE is acting as L2 U2N Remote UE at the source side:
3>	indicate upper layer to trigger PC5 unicast link release.
Upon L2 U2N Relay UE receiving reconfigurationWithSync, it either indicates to upper layers (to trigger PC5 unicast link release) or sends Notification message to the connected L2 U2N Remote UE(s) in accordance with 5.8.9.10.
END OF CHANGES
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