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1. Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]Regarding RACH-less LTM, the following RAN2 agreements are made:
	· In RACH-less LTM, the target cell is aware of the UE’s arrival based on reception of the first UL transmission from this UE
· For RACH-less LTM, the UE considers that LTM execution procedure is successfully complete when the UE determines the NW has successfully received its first UL data.
· Dynamic grant can be used for RACH-less LTM, for the first UL data transmission to the target cell:
· the UE monitors PDCCH for dynamic scheduling from the target cell, upon LTM cell switch. 
· upon cell switch decision, R2 assumes that the source DU informs the target DU about the selected beam, so that the target DU can start scheduling dynamic UL grant. 
· Configured grant can be used for RACH-less LTM, for the first UL data transmission to the target cell, the UE selects the configured grant occasion, which is associated with the beam indicated in the LTM MAC CE (as set by source cell). FFS further optimization 
· RAN2 assumes For RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission after the first UL data, (FFS if specified contents should be transmitted with this transmission, e.g. as LTE MAC CE). 
· Define the association between CG occasion and beam in RRC and specify that the UE uses a CG occasion associated with the indicated beam in MAC
· Observation: In cases for which it is desired that CG used for LTM is not used further once the UE has made the cell its new serving cell, it is assumed that the network could release Type1 CG resource on LTM completion (existing functionality)
· automatic retransmission by timer with CG (similar to NR-U, SDT) is supported for the first UL data transmission with CG.
· Before RACH-less LTM procedure completion, the UE shall not trigger RACH (when the UE has no valid PUCCH resource for triggered SRs), as in LTE RACH-less.




This contribution will further discuss the completion of RACH-less LTM cell switch.
2. Discussion
CG configuration for the first UL data transmission in target cell
In LTM procedure, the gNB transmits a MAC CE triggering cell switch and the UE switches to the target cell. The UE completes the LTM cell switch procedure by sending its first UL data transmission in target cell. For the first UL data transmission, RAN2 agreed that Configured grant (CG) or dynamic grant (DG) can be used [1]. If DG is used, the target DU needs to be informed about the selected beam, so that the target DU can start scheduling dynamic UL grant. It means that DG is available for intra-DU LTM and whether it can be used for inter-DU LTM depends on RAN3 decision. 
For Configured Grant, there are CG type 1 and CG type 2. For CG type 2, in legacy, CG resource is configured and activated by PDCCH. For LTM, uplink grant for CG Type 2 can be provided by PDCCH from target cell. Alternatively, CG resource can be provided and activated by cell switch command MAC CE or by DCI at the same time with the MAC CE transmission, but this cannot be supported without enhancements. If CG type 2 is used for the first UL data transmission in target cell, reduced resource overhead is implemented. For CG type 2, the network and the UE will monitor CG resource upon CG activation and thus the target DU needs to be informed, like DG option. 
Observation: For CG type-2, the network and the UE will monitor CG resource upon CG activation and thus the target DU needs to be informed, like DG option.
In this way, the beam information to be used in target cell can be provided by source DU to target DU via CU. So, beam association is not required in CG type 2 for both intra-DU and inter-DU.
Proposal 1: For CG type 2, uplink grant for the first UL data transmission can be provided and activated by PDCCH from target cell in case of both intra-DU LTM and inter-DU LTM.
For CG type 1, CG resource is configured by RRC and the network will monitor CG resource upon configuration. The UE can consider CG resource as valid upon configuration or upon reception of LTM cell switch command MAC CE. So, for inter-DU LTM, CG configuration is required, and beam association should be included for CG configuration. With this, at least CG resource is available in case of inter-DU LTM.
Proposal 2: For CG type 1, CG configuration including beam association should be configured for candidate cell(s) in case of inter-DU LTM.
In case of Intra-DU LTM, nothing is required for RAN3 to support DG option. So, at least DG is available for intra-DU LTM. Based on these, CG configuration is up to gNB implementation. In this case, beam association is not needed.
Proposal 3: For CG type 1, CG configuration without beam association can be configured for candidate cell(s) in case of intra-DU LTM.
Selection of CG occasion for the first UL data transmission in target cell
The next issue for configured grant is which UL carrier is used for the first UL data transmission in target cell, i.e. NUL or SUL. CG resource can be configured on either SUL or NUL by RRC and thus the UL carrier configured with CG resource will be used for the first UL data transmission in target cell. Or, UL carrier for CG can be signalled explicitly, e.g. in RRC configuration or in LTM cell switch command. Alternatively, UL carrier is selected according to the RSRP of DL path loss reference. If the UL carrier is indicated by RRC, the UL transmission may fail since the RRC configuration is pre-configured and the UE is moving. Considering that L1 measurement result can be provided to the network, the network can indicate the carrier information in the LTM cell switch command. If it is not indicated, then the UE select UL carrier according to the RSRP of DL path loss reference.
Proposal 4: If CG resources for the first UL data transmission are configured on both NUL and SUL, use the following to select UL carrier used for the first UL data transmission in target cell:
· Signalled explicitly in the LTM cell switch command MAC CE, if UL carrier is included;
· Select UL carrier by the UE according to the RSRP of DL path loss reference otherwise.
According to RAN2 agreement, the UE selects the configured grant occasion, which is associated with the beam indicated in the LTM cell switch command MAC CE [1]. In Rel-17, unified TCI state is used for beam indication. The beam indicated in the MAC CE, e.g. a pair of UL and DL unified TCI state index or joint unified TCI state index for the target cell can be used for the beam association. If a joint TCI state index is included in the MAC CE, the UE selects the CG occasions associated to the joint TCI state index for the first UL data transmission and the network knows the DL beam based on the CG occasion where the first UL data is received. If a separate UL/DL unified TCI state is used, the UE can select the CG occasions associated to the DL TCI state index and transmit the first UL data by the beam associated to the indicated UL unified TCI state. Then the network knows the DL beam according to the CG occasion and the UL beam according to the beam where the first UL data is received. In addition, in running RRC CR [2], SSB is used for CG configuration association. So, SSB information associated to TCI state in the LTM cell switch command MAC CE can be used as beam association. 
Proposal 5: If a joint TCI state index is included in the MAC CE, the UE selects the CG occasions associated to available SSB corresponding to the joint TCI state index for the first UL data transmission. 
Proposal 6: If a separate UL/DL unified TCI state is used, the UE can select the CG occasions associated to available SSB corresponding to the indicated DL TCI state index and transmit the first UL data by the beam corresponding to the indicated UL unified TCI state.
At last meeting, RAN2 agreed that automatic retransmission by timer with CG is supported for the first UL data transmission with CG. Then we also need to discuss how UE determines CG occasion for the retransmission for the first UL data. In CG-SDT, the configured grant associated to the SSB having the same SSB index as the SSB selected for initial transmission is considered as valid for the retransmission. We think that a similar mechanism can be used for LTM, i.e. the CG associated to the beam indicated in LTM cell switch command MAC CE is used for retransmission.
Proposal 7: The configured grant associated to the beam indicated in the LTM cell switch command MAC CE is considered as valid for the retransmission of the first UL data.
Successful reception of the first UL data transmission in target cell
According to RAN2 agreement, for RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission after the first UL data.
[bookmark: _GoBack]For this, in the running MAC CR [3], a new transmission including DL and UL transmission are included. For DL new transmission, it is captured that:
	When the MAC entity has a C-RNTI, Temporary C-RNTI, CS-RNTI, G-RNTI or G-CS-RNTI, the MAC entity shall for each PDCCH occasion during which it monitors PDCCH and for each Serving Cell:
1>	if a downlink assignment for this PDCCH occasion and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, or Temporary C‑RNTI, or G-RNTI configured for multicast MTCH:
2>	if this is the first downlink assignment for this Temporary C-RNTI:
3>	consider the NDI to have been toggled.
2>	if the downlink assignment is for the MAC entity's C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's CS-RNTI or G-CS-RNTI, or a configured downlink assignment for unicast or MBS multicast; or
2>	if the downlink assignment is for the MAC entity's G-RNTI configured for multicast MTCH, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's CS-RNTI or G-CS-RNTI, or other G-RNTI, or C-RNTI, or a configured downlink assignment for unicast or MBS multicast:
3>	consider the NDI to have been toggled regardless of the value of the NDI.
2>	stop the cg-SDT-RetransmissionTimer, if it is running, for the corresponding HARQ process for initial transmission with CCCH message;
2>	stop the cg-LTM-RetransmissionTimer, if it is running, for the corresponding HARQ process for initial transmission at LTM cell switch;
2>	stop the configuredGrantTimer, if it is running, for the corresponding HARQ process for initial transmission with CCCH message;
2>	indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity.
2>	if there is an ongoing RACH-less LTM cell switch; and
2>	if the downlink assignment has been received on the PDCCH for the MAC entity's C-RNTI; and 
2>	if the downlink assignment is for the new transmission after the first PUSCH transmission at the Serving Cell:
3>	consider and indicate to upper layers the successful completion of LTM cell switch.




We think that C-RNTI addressed PDCCH scheduling DL assignment can be used for UE to determine the successful reception of its first UL data at the network. Because the network can schedule DL data only after it receives the first UL data successfully. 
Proposal 8: RAN2 confirms that: For LTM completion in case of RACH-less LTM, the UE determines the successful reception of its first UL data by the network when C-RNTI addressed PDCCH scheduling DL assignment is received.
However, for UL new transmission, the UE cannot identify whether the C-RNTI addressed PDCCH scheduling UL grant is for the first UL data transmission or a new UL transmission after the first UL data transmission in case that the target cell determines to use dynamic grant for the first UL data transmission. One possibility is that the network uses a HARQ process used for the transmission of the first UL data via CG occasion for a new UL transmission after the first UL data transmission. If the first UL data is received successfully at network, the UL grant corresponding to the HARQ process used for the transmission can be indicated to the UE and then the UE considers LTM completed. If the transmission of the first UL data via CG resource is partially decoded, then the network can wait for CG retransmission and no dynamic UL grant is indicated. In case that no transmission of the first UL data is received at network, the network can indicate dynamic UL grant and corresponding HARQ process to the UE. The HARQ process is different from the one for which the UE may transmit the first UL data via CG resource. The network identifies the HARQ process ID based on the CG occasion associated the beam indicated in the notification message from source cell via CU.


Proposal 9: For LTM completion in case of RACH-less LTM, the UE determines the successful reception of its first UL data by the network when PDCCH addressed to C-RNTI indicating UL grant for a new transmission is received for the HARQ process used for the first UL data transmission.
3. Conclusion
[bookmark: OLE_LINK3]In this contribution, we have some discussions on the completion of the RACH-less LTM cell switch and the following observation and proposals are made: 
CG configuration for the first UL data transmission in target cell
Observation: For CG type-2, the network and the UE will monitor CG resource upon CG activation and thus the target DU needs to be informed, like DG option.
Proposal 1: For CG type 2, uplink grant for the first UL data transmission can be provided and activated by PDCCH from target cell in case of both intra-DU LTM and inter-DU LTM.
Proposal 2: For CG type 1, CG configuration including beam association should be configured for candidate cell(s) in case of inter-DU LTM.
Proposal 3: For CG type 1, CG configuration without beam association can be configured for candidate cell(s) in case of intra-DU LTM.
Selection of CG occasion for the first UL data transmission in target cell
Proposal 4: If CG resources for the first UL data transmission are configured on both NUL and SUL, use the following to select UL carrier used for the first UL data transmission in target cell:
· Signalled explicitly in the LTM cell switch command MAC CE, if UL carrier is included;
· Selected UL carrier by the UE according to the RSRP of DL path loss reference otherwise.
Proposal 5: If a joint TCI state index is included in the MAC CE, the UE selects the CG occasions associated to available SSB corresponding to the joint TCI state index for the first UL data transmission. 
Proposal 6: If a separate UL/DL unified TCI state is used, the UE can select the CG occasions associated to available SSB corresponding to the indicated DL TCI state index and transmit the first UL data by the beam corresponding to the indicated UL unified TCI state.
Proposal 7: The configured grant associated to the beam indicated in the LTM cell switch command MAC CE is considered as valid for the retransmission of the first UL data.
Successful reception of the first UL data transmission in target cell
Proposal 8: RAN2 confirms that: For LTM completion in case of RACH-less LTM, the UE determines the successful reception of its first UL data by the network when C-RNTI addressed PDCCH scheduling DL assignment is received.
Proposal 9: For LTM completion in case of RACH-less LTM, the UE determines the successful reception of its first UL data by the network when PDCCH addressed to C-RNTI indicating UL grant for a new transmission is received for the HARQ process used for the first UL data transmission.
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