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[bookmark: _Ref488331639]Introduction 
According to the agreement made from last RAN2 meeting, the first UL data transmission to the target cell for RACH-less LTM can be based on either DG or CG. 
	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 


In this paper, we would like to further discuss the details on CG-based first UL transmission for RACH-less LTM.
[bookmark: _Ref178064866]Discussion
For RACH-LESS LTM, the configured grants can be preconfigured to UE for first UL data transmission and the CG resources are associated with beams. Upon reception of LTM cell switch command, UE performs the first UL data transmission on the CG occasion associated with the beam indicated by the LTM MAC CE to inform UE’s arrival to target cell.
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. For LTM, CGT can be reused to guarantee the buffered initial UL message will not be replaced by new UL transmission. 
[bookmark: _Toc142664758]UE starts the CGT after the first UL data transmission is performed on CG occasion.
Based on the agreement made in previous meeting, the acknowledgement for the first UL data is expected by UE in order to declare the successful completion of RACH-less LTM.
	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.


If UE is configured with CG, further discussion is needed on whether these CG resources can be used for UL data transmissions other than the first UL data. Before the first UL data is confirmed by NW, other new UL transmissions to target cell would be inefficient since there is a risk that the LTM procedure cannot be successfully completed in final. Based on this understanding, it is proposed that UE is not allowed to perform new UL data transmissions on CG before LTM completion.
[bookmark: _Toc142664759]New UL data transmissions on CG are not allowed before LTM completion.
Upon the CGT expires, the CG occasion associated with the corresponding HARQ process is valid for new UL data transmission as in legacy. While this behaviour may not be followed for LTM considering that further new UL transmissions are not preferred before LTM completion. In our understanding, the duration of CGT might be long enough for NW to respond, so if no ack for the first UL transmission is received when the CGT expires, the LTM procedure can be considered as failure.
[bookmark: _Toc142664760]Upon the expiry of CGT, the LTM procedure is considered as failure if the acknowledgement for the first UL transmission is not received from NW.
According to current specifications, 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. For LTM, it is not expected to perform parallel UL transmissions on CG occasions associated with multiple HARQ processes before LTM completion, so we may have the following alternatives for avoidance:
· 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. 
Alt1 is more desirable since Alt2 may lead to a waste of resources.
[bookmark: _Toc142664761]Only one HARQ process can be used for CG-based UL transmission for RACH-less LTM. FFS on how to determine the HARQ process id, e.g. use HARQ process 0 by default or rely on NW configuration.
For legacy CG-based UL transmission, cg-RetransmissionTimer can be configured to control UE autonomous retransmission based on CG, which is helpful to improve the reception efficiency. In order to reduce the access latency for LTM when performing the first UL data transmission, timer-based retransmission on CG can be also supported, e.g., CGRT can be reused.
[bookmark: _Toc142664762]Timer-based retransmission on CG for the first UL transmission can be supported before the reception of ack from NW.
After the LTM procedure is successfully completed, the CG configuration used for the first UL data transmission may not be efficient for the following UL data transmissions, e.g., the association relationship between beams and CG occasions is not needed since legacy BM procedure will be applied. Therefore, it is proposed that the CG resources cannot be used after LTM completion, e.g., the CG resources are cleared by MAC.
[bookmark: _Toc134264309][bookmark: _Toc134643127][bookmark: _Toc134643395][bookmark: _Toc134643431][bookmark: _Toc142664763]The CG resources cannot be used after the LTM procedure is successfully completed, e.g., the CG resources are cleared by MAC upon LTM completion.
[bookmark: _Toc131438304][bookmark: _Toc131491217][bookmark: _Toc131438305][bookmark: _Toc131491218][bookmark: _Toc114667490][bookmark: _Toc114667562][bookmark: _Toc114733028][bookmark: _Toc114733076][bookmark: _Toc114733117][bookmark: _Toc115183830][bookmark: _Toc114667491][bookmark: _Toc114667563][bookmark: _Toc114733029][bookmark: _Toc114733077][bookmark: _Toc114733118][bookmark: _Toc115183831][bookmark: _Toc114667492][bookmark: _Toc114667564][bookmark: _Toc114733030][bookmark: _Toc114733078][bookmark: _Toc114733119][bookmark: _Toc115183832][bookmark: _Toc114667493][bookmark: _Toc114667565][bookmark: _Toc114733031][bookmark: _Toc114733079][bookmark: _Toc114733120][bookmark: _Toc115183833][bookmark: _Toc114667510][bookmark: _Toc114667582][bookmark: _Toc114733048][bookmark: _Toc114733096][bookmark: _Toc114733137][bookmark: _Toc115183850][bookmark: _Toc114667511][bookmark: _Toc114667583][bookmark: _Toc114733049][bookmark: _Toc114733097][bookmark: _Toc114733138][bookmark: _Toc115183851][bookmark: _Toc114667512][bookmark: _Toc114667584][bookmark: _Toc114733050][bookmark: _Toc114733098][bookmark: _Toc114733139][bookmark: _Toc115183852][bookmark: _Toc114667513][bookmark: _Toc114667585][bookmark: _Toc114733051][bookmark: _Toc114733099][bookmark: _Toc114733140][bookmark: _Toc115183853][bookmark: _Toc114667514][bookmark: _Toc114667586][bookmark: _Toc114733052][bookmark: _Toc114733100][bookmark: _Toc114733141][bookmark: _Toc115183854][bookmark: _Toc114667515][bookmark: _Toc114667587][bookmark: _Toc114733053][bookmark: _Toc114733101][bookmark: _Toc114733142][bookmark: _Toc115183855][bookmark: _Toc114667516][bookmark: _Toc114667588][bookmark: _Toc114733054][bookmark: _Toc114733102][bookmark: _Toc114733143][bookmark: _Toc115183856][bookmark: _Toc114667517][bookmark: _Toc114667589][bookmark: _Toc114733055][bookmark: _Toc114733103][bookmark: _Toc114733144][bookmark: _Toc115183857][bookmark: _Toc114667518][bookmark: _Toc114667590][bookmark: _Toc114733056][bookmark: _Toc114733104][bookmark: _Toc114733145][bookmark: _Toc115183858][bookmark: _Toc114667519][bookmark: _Toc114667591][bookmark: _Toc114733057][bookmark: _Toc114733105][bookmark: _Toc114733146][bookmark: _Toc115183859][bookmark: _Toc114667520][bookmark: _Toc114667592][bookmark: _Toc114733058][bookmark: _Toc114733106][bookmark: _Toc114733147][bookmark: _Toc115183860][bookmark: _Toc114667521][bookmark: _Toc114667593][bookmark: _Toc114733059][bookmark: _Toc114733107][bookmark: _Toc114733148][bookmark: _Toc115183861][bookmark: _Toc114667522][bookmark: _Toc114667594][bookmark: _Toc114733060][bookmark: _Toc114733108][bookmark: _Toc114733149][bookmark: _Toc115183862][bookmark: _Toc114667523][bookmark: _Toc114667595][bookmark: _Toc114733061][bookmark: _Toc114733109][bookmark: _Toc114733150][bookmark: _Toc115183863]Conclusion
Based on the discussion above, we have the following proposals:
Proposal 1	UE starts the CGT after the first UL data transmission is performed on CG occasion.
Proposal 2	New UL data transmissions on CG are not allowed before LTM completion.
Proposal 3	Upon the expiry of CGT, the LTM procedure is considered as failure if the acknowledgement for the first UL transmission is not received from NW.
Proposal 4	Only one HARQ process can be used for CG-based UL transmission for RACH-less LTM. FFS on how to determine the HARQ process id, e.g. use HARQ process 0 by default or rely on NW configuration.
Proposal 5	Timer-based retransmission on CG for the first UL transmission can be supported before the reception of ack from NW.
Proposal 6	The CG resources cannot be used after the LTM procedure is successfully completed, e.g., the CG resources are cleared by MAC upon LTM completion.
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