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[bookmark: _Ref488331639]Introduction 
In this contribution, we would like to further discuss LTM MAC issues. 
[bookmark: _Ref178064866]Discussion
[bookmark: OLE_LINK1]TCI state
In last RAN2 meeting, RAN2 confirmed that the TCI state ID field is mandatory present in LTM Cell switch command MAC CE.
	· RAN2 will design that the TCI state ID field is mandatory present.


Regarding how to handle the TCI state ID indicated in LTM cell switch MAC CE for RACH-based LTM, RAN1 made the following agreements in last meeting.
	· After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command at least for CFRA triggered by cell switch command.


While it is still open on how to deal with the indicated TCI state ID for the case that CBRA and RRC configured CFRA during LTM execution.
For legacy CBRA and RRC configured CFRA, UE selects the RACH resources according to the DL beam measurement to implicitly indicate the DL beam to NW. After the RACH completion, the UE follows the SSB selected during RACH until a new TCI state is received from NW. The same behaviour can be followed if CBRA/RRC configured CFRA during LTM execution.
[bookmark: _Toc156750843][bookmark: _Toc156750877][bookmark: _Toc156750949][bookmark: _Toc156751123][bookmark: _Toc156760624][bookmark: _Toc156750847][bookmark: _Toc156750881][bookmark: _Toc156750953][bookmark: _Toc156751127][bookmark: _Toc156760628][bookmark: _Toc149917905][bookmark: _Toc149917915][bookmark: _Toc149917948][bookmark: _Toc156750848][bookmark: _Toc156750882][bookmark: _Toc156750954][bookmark: _Toc156751128][bookmark: _Toc156760629][bookmark: _Toc158999544]For CBRA and RRC configured CFRA, UE follows the SSB selected during RACH until a new TCI state is indicated by the target cell.
CSI reporting activation/deactivation
We have the LS from RAN1 R1-2312642, which was not addressed last meeting and postponed. In the LS, RAN2 is respectfully asked to take the following issue into account
	With an independent configuration of LTM CSI reporting which RAN2 has agreed, the legacy MAC CE command cannot be used for LTM semi-persistent reporting on PUCCH because the MAC CE is used for the legacy CSI report configuration. 
It is not clear how the activation/deactivation of semi-persistent PUCCH report for LTM CSI reporting can be supported.


According to the proposals from MAC CR rapporteur, two options are provided to address the issue:
Option 1: Use R bit of this MAC CE to indicated that ltm-CSI-ReportConfigToAddModList-r18 is referred.
Option 2: Introduce a new MAC CE LTM.


Figure 6.1.3.16-1: SP CSI reporting on PUCCH Activation/Deactivation MAC CE
Since the contents of MAC CE to activate/deactivate semi-persistent CSI reporting for LTM would be the same as legacy, there is no need to introduce a new MAC CE for LTM will may lead to a waste of LCID resources. It is proposed to go with Option1.
[bookmark: _Toc158999545]Use R bit of legacy SP CSI reporting on PUCCH Activation/Deactivation MAC CE to indicate that the Si refers to ltm-CSI-ReportConfigToAddModList-r18.
Power ramping
Based on TS 38.321, the power ramping counter is reset for the following cases:
	1>	if the Random Access procedure is initiated on a Serving Cell; or
1>	if the Random Access procedure is initiated by the PDCCH order to an LTM candidate cell and the PDCCH order indicates preamble initial transmission; or
1>	if the Random Access procedure is initiated by the PDCCH order to an LTM candidate cell, which is different from the LTM candidate cell to perform the last Random Access Preamble transmission initiated by the PDCCH order to an LTM candidate cell, and the PDCCH order indicates preamble re-transmission:
2>	set the PREAMBLE_POWER_RAMPING_COUNTER to 1;


According to current specification, the preamble_power_ramping_counter will not be reset if UE receives a retransmission indication for early sync to the same LTM candidate cell as in the last early sync procedure. While if there an inserted RACH procedure towards the serving cell between the two early sync procedures to the same LTM candidate cell, the no reset of power ramping counter may not be an expected behaviour.
Therefore, it is proposed that the PREAMBLE_POWER_RAMPING_COUNTER shall be reset for the case that the retransmission indication for early sync is received while the last RACH procedure is performed towards current serving cell.
[bookmark: _Toc158999546]Upon reception of an retransmission indication for early sync, the PREAMBLE_POWER_RAMPING_COUNTER shall be reset if the last RACH procedure is performed towards current serving cell.
CG-based RACH-less LTM
For CG-based RACH-less LTM, the use of CG resources is specified as follows:
	1>	if the MAC entity is not configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response or the PUSCH duration of a MSGA payload for this Serving Cell:
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured and cg-SDT-RetransmissionTimer is not configured, and cg-LTM-RetransmissionTimer is not configured, and cg-RACH-less-RetransmissionTimer is not configured (i.e. new transmission):
3>	if there is an on-going CG-SDT procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is an on-going RACH-less LTM cell switch procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is an on-going RACH-less handover procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is no on-going CG-SDT nor on-going RACH-less LTM cell switch nor on-going RACH-less handover procedure:
4>	consider the NDI bit for the corresponding HARQ process to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQentity.


Upon the reception of LTM cell switch MAC CE, the RACH-less LTM is considered as ongoing if TA is valid. And the procedure is considered as successfully completed when the acknowledgement for the first UL data is received from NW, i.e., by receiving a PDCCH addressed to UE’s C-RNTI scheduling a new transmission, which can be either a DL assignment or an UL grant for new transmission on the same HARQ process as the one used for the first UL data transmission.
According to the green-highlighted sentence, the CG occasion can be used for new transmission (i.e., consider the NDI for the corresponding HARQ process to have been toggled) if there is an ongoing RACH-less LTM procedure and PDCCH addressed to C-RNTI has been received. For current text, we have the following understandings:
· If the PDCCH addressed to C-RNTI is received after the first UL transmission and it schedule a new transmission which can declare LTM completion, there will be no ongoing RACH-less LTM, in which case the specified condition does not make sense.
· If the PDCCH addressed to C-RNTI is received before the first UL transmission or it is received after the first UL transmission but aims to schedule an UL grant for new transmission on an HARQ process which is different from the one used for the first UL data transmission, it seems that whether a CG occasion can be used for new transmission is independent of the reception of PDCCH.
With either understanding, the highlighted sentence may not be correct. As for CG-based RACH-less LTM, it was agreed that the UE should stop using the CG after LTM completion. While further discussion is needed on how to use the CG resources during an ongoing RACH-less LTM.
Firstly, the CG resources can be applied for the first UL data transmissions. While for the allowance of other UL data transmissions on CG, we do not see the benefits to support it. For example, if the LTM fails, the transmissions would be in vain; if the LTM succeeds, the CG can not be used and the same HARQ processes might be overridden by other CG configurations, in which case the HARQ can not be continued.
Considering the potential complexity, it is proposed that the subsequent UL data transmissions during LTM execution are not supported.
[bookmark: _Toc142664759][bookmark: _Toc146799870][bookmark: _Toc149920039][bookmark: _Toc158999547]New UL data (i.e., the data other than the first UL data) transmissions on CG are not allowed before LTM completion.
As defined in TS38.321, UE will start or restart the configuredGrantTimer for the corresponding HARQ process when the UL transmission on CG is performed. The main purpose of introducing CGT is to avoid overriding of the data in HARQ buffer, i.e., if the CGT for a HARQ process is running, new UL transmission on the CG occasion associated with the same HARQ process is not allowed. According to current RRC specification, the CG resources can be configured to associate with multiple HARQ processes and the CG occasions are available for transmission if the corresponding CGT is not running. 
If Proposal4 is agreed, the following alternatives can be considered to avoid other UL transmissions during LTM execution:
· Alt1: Only one HARQ process can be used for CG-based UL transmission during LTM, e.g., the HARQ process ID can be based on NW configuration or be 0 in default.
· Alt2: Introducing a restriction in MAC specification to prohibit the use of CG resources associated with other HARQ processes during LTM. 
In our understanding, Alt1 is more desirable since Alt2 may lead to the waste of resources.
[bookmark: _Toc142664761][bookmark: _Toc146799872][bookmark: _Toc149920040][bookmark: _Toc158999548][bookmark: _Toc134264309][bookmark: _Toc134643127][bookmark: _Toc134643395][bookmark: _Toc134643431]It can be up to the NW to configured only one HARQ process for CG-based UL transmission for RACH-less LTM.
Based on the discussions above, a TP is provided as follows:
	1>	if the MAC entity is not configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response or the PUSCH duration of a MSGA payload for this Serving Cell:
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured and cg-SDT-RetransmissionTimer is not configured, and cg-LTM-RetransmissionTimer is not configured, and cg-RACH-less-RetransmissionTimer is not configured (i.e. new transmission):
3>	if there is an on-going CG-SDT procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is an on-going RACH-less LTM cell switch procedure and PDCCH addressed to the MAC entity's C-RNTI has been receivedthe first PUSCH transmission to the Serving Cell has not been performed; or
3>	if there is an on-going RACH-less handover procedure and PDCCH addressed to the MAC entity's C-RNTI has been received; or
3>	if there is no on-going CG-SDT nor on-going RACH-less LTM cell switch nor on-going RACH-less handover procedure:
4>	consider the NDI bit for the corresponding HARQ process to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.



Fallback from RACH-less LTM to RACH-based LTM
Upon the reception of LTM cell switch command, UE determines to perform RACH-less LTM if the TA value and the beam information for the target cell have been known. 
For the TA value, it can be either included in the LTM cell switch MAC CE or measured by UE itself. According to LTM progress, the NW can trigger UE to perfrom early sync to candidate cell in order to pre-obtian the TA before cell switch. In this procedure, the TA is determined by the candidate/target cell, and the cell switch is triggered by the source serving cell. In order to include the TA value in the LTM cell switch MAC CE, the candidate/target cell needs to inform the source cell of the TA value before triggering LTM. While the indicated TA may be outdated due to UE movement since it is not a real-time estimation. If UE performs the first UL data transmission with an inaccurate TA value, the transmission can not be received by NW, which will lead to LTM failure. The same problem may also hapen if a beam with bad quality is applied during LTM execution. For example, the UE can not receive the aknowlegement from NW for the first UL data transmission if the DL beam is getting worse.
For the above cases, it would be benefial to fallback from RACH-less LTM to RACH-based LTM in order to avoid LTM failure.
[bookmark: _Toc149913650][bookmark: _Toc158999549]UE can fallback from RACH-less LTM to RACH-based LTM for the following cases:
a. [bookmark: _Toc149913651][bookmark: _Toc158999550]The indicated TA is considered as invalid.
b. [bookmark: _Toc149913652][bookmark: _Toc158999551]The indicated beam is getting worse.
Based on Proposal 6, the following issue is how can UE determine whether the indicated TA is invalid or the indicated beam is not good enough for transmissions.
For the validity check of TA, the similar way as in R17 SDT can be considered to follow. In R17 SDT, UE will store the RSRP of the downlink pathloss reference for TA validation upon reception of RRC release message, and then compare the RSRP difference when UE is performing the TA validation. If the RSRP change does not exceed the configured threshold, UE assumes the TA is valid. For RACH-less LTM, UE can store the RSRP of the downlink pathloss reference upon performing the preamble transmission for early sync. And when LTM cell switch command is received, UE compares the RSRP change for TA validation. If TA is not valid, UE can fallback to RACH-based LTM.
[bookmark: _Toc146541595][bookmark: _Toc146799875][bookmark: _Toc149913653][bookmark: _Toc158999552]RAN2 further study whether and how to evaluate the TA validity upon reception of LTM cell switch command, e.g., UE check the TA validity of target cell by comparing the RSRP change.
For the check on the radio link quality of the indicated beam, the simplest way might be comparing the latest L1 measurement results of the indicated beam with a threshold, i.e., if the RSRP of the beam is higher than the threshold, the transmissions can be continued, otherwise, UE can fallback to RACH-based LTM.
[bookmark: _Toc149913654][bookmark: _Toc158999553]RAN2 further study whether and how to evaluate the beam quality during LTM execution, e.g., UE check the radio link quality of the indicated beam based on an RSRP threshold.
[bookmark: _Toc133575977][bookmark: _Toc133575996]Conclusion
Based on the discussion in section 2 we have following observations:
Proposal 1	For CBRA and RRC configured CFRA, UE follows the SSB selected during RACH until a new TCI state is indicated by the target cell.
Proposal 2	Use R bit of legacy SP CSI reporting on PUCCH Activation/Deactivation MAC CE to indicate that the Si refers to ltm-CSI-ReportConfigToAddModList-r18.
Proposal 3	Upon reception of an retransmission indication for early sync, the PREAMBLE_POWER_RAMPING_COUNTER shall be reset if the last RACH procedure is performed towards current serving cell.
Proposal 4	New UL data (i.e., the data other than the first UL data) transmissions on CG are not allowed before LTM completion.
Proposal 5	It can be up to the NW to configured only one HARQ process for CG-based UL transmission for RACH-less LTM.
Proposal 6	UE can fallback from RACH-less LTM to RACH-based LTM for the following cases:
a.	The indicated TA is considered as invalid.
b.	The indicated beam is getting worse.
Proposal 7	RAN2 further study whether and how to evaluate the TA validity upon reception of LTM cell switch command, e.g., UE check the TA validity of target cell by comparing the RSRP change.
Proposal 8	RAN2 further study whether and how to evaluate the beam quality during LTM execution, e.g., UE check the radio link quality of the indicated beam based on an RSRP threshold.
[bookmark: _GoBack]
[bookmark: _In-sequence_SDU_delivery]
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