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Introduction
This contribution discusses open issues on RACH-less LTM.
The contribution is organized as the following. In section 2, we discuss open issues on Early TA Acquisition, UL grant for the first UL transmission on the target cell, and how the UE determines the successful reception of its first UL data by NW. The proposals are summarized in Section 3. 
Discussion
Early TA Acquisition 
For early TA Acquisition, the following solutions have been agreed by both RAN2 and RAN1,
· PDCCH ordered-RACH without RAR,
· PDCCH ordered-RACH with RAR from serving cell. 
Then a mechanism is needed to indicate UE which solution should applied when it perform the TA Acquisition triggering by a PDCCH order. The need of such indication is also agreed by RAN1, according to RAN1 LS [1],
	Agreement
For PDCCH ordered-RACH for candidate cell(s), RAR reception can be configured/indicated
· If reception of RAR is not configured/indicated (without RAR)
· TA value of candidate cell is indicated in cell switch command
· FFS: whether UE should re-transmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order


For such indication, there are two options,
· Option 1: the indication is included in PDCCH order.
· Option 2: the indication is included in the RRC configuration for early TA acquisition.
Option 1 is more dynamic as the network can decide whether RAR reception is needed upon triggering the PDCCH order. But there seems to be no need for network to dynamically decide which solution to use when the PDCCH ordering is triggering. So option 2 is sufficient.
Therefore, it is proposed that,  
[bookmark: _GoBack]Proposal 1: To indicate UE whether RAR reception is needed for PDCCH ordered-RACH, one indication is included in the RRC configuration for early TA acquisition. FFS the granularity (e.g., per UE or per candidate cell).

PDCCH ordered-RACH without RAR
For PDCCH ordered-RACH without RAR, TA value is expected to be included in cell switch command, which has been agreed by RAN1 according to RAN1 LS [1],
	Agreement
For PDCCH ordered-RACH for candidate cell(s), RAR reception can be configured/indicated
· If reception of RAR is not configured/indicated (without RAR)
· TA value of candidate cell is indicated in cell switch command
· FFS: whether UE should re-transmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order


Therefore, it is proposed to also confirm in RAN2 that,
Proposal 2: For PDCCH ordered-RACH without RAR, TA value of target cell is included in cell switch command.
For PDCCH ordered-RACH without RAR, RAN1 agreed that PDCCH order is used to control the PRACH retransmission and power ramping, as the following,
	Agreement
For PDCCH ordered-RACH, if reception of RAR is not configured, UE autonomous re-transmission of PRACH is not allowed, regardless of the configuration of PreambleTransMax.

Agreement
For PDCCH ordered-RACH, if reception of RAR is not configured
· Whether power ramping is performed or not is determined from PDCCH order
· If power ramping is performed, 
· whether PRACH is an initial transmission or retransmission is explicitly indicated in PDCCH order (FFS exact indication mechanism)
· power ramping-up value is configured 
else, the power should be determined by open-loop power control


It is natural for RAN2 to follow the above mechanisms which has been agreed by RAN1, and modification to the corresponding RACH procedure in MAC spec is needed.
Proposal 3: For PDCCH ordered-RACH without RAR, follow the RAN1 agreements on the PRACH retransmission and power ramping mechanism.

PDCCH ordered-RACH with RAR
How to deliver the TA value of candidate cell to UE
For PDCCH ordered-RACH with RAR solution, another issue is how to deliver the TA values of the candidate cell to UE. There are two options,
· Option 1: Reuse the legacy RAR
· Option 2: Use a MAC CE scrambled by C-RNTI
Both options are workable, a comparison of the pros/cons between the options is provide in the table below,
Table 1 comparison between option 1 and option 2
	Options
	Pros
	Cons

	Option 1: Reuse the legacy RAR

	Some of the legacy RACH procedure can be reused
	1. UE needs to indicate to NW whether the RAR is received.
2. There is unnecessary information (e.g., UL grant, Temporary C-RNTI) in RAR
3. the legacy RAR window mechanism need to be changed.i.e., Comparing to legacy RACH procedure, serving cell sends the “RAR” to UE only when it get the TA value from target cell, there is extra delay for inter-DU case. Hence, modification to the legacy RAR window mechanism is needed

	Option 2: Use a MAC CE scrambled by C-RNTI
	1. no RAR window is needed.
2.C-RNTI can uniquely identify a UE
3.the legacy HARQ feedback from UE can make the NW be aware of whether UE has received the TA of candidate cell 
	NA


Based on above, option 2 is simple and has less spec impacts.
Therefore, we propose to use MAC CE to deliver the TA value of the candidate cell to UE and do not start the RAR window,
Proposal 4: For PDCCH ordered-RACH with RAR, a MAC CE scrambled by C-RNTI is used to deliver the TA value of the candidate cell to UE. FFS the details of the MAC CE.
Proposal 5: For PDCCH ordered-RACH with RAR, RAR window is not started after UE transmit the preamble.

Maintenance of the TA of candidate cells
After UE receives the TA values of candidate cells, UE need to maintain them and apply one of them if it is selected as the target cell when LTM triggers. For the maintenance of the TA of the candidate cells, it is natural to use the TA timers. 
Proposal 6: For PDCCH ordered-RACH with RAR, UE starts the TA timer upon reception of the TA value for one candidate cell. 
When LTM triggers, for the candidate cells other than the selected target cell, it is beneficial to keep the corresponding TA timer running as the candidate cell can be the target cell for the subsequent LTM, the TA value of the candidate cell may be used by then.
Proposal 7: For PDCCH ordered-RACH with RAR, the TA of the candidate cell is maintained after LTM.
When TA timer for one candidate cell expires, UE considers the stored TA value as invalid but no need to inform NW. It can be up to network implementation to detect the invalidity of the TA value at UE side and initiate another PDCCH ordered RACH. 
Proposal 8: UE does nothing except considering the stored TA value as invalid when TA timer for candidate cell expires.

UL grant for the first UL transmission on the target cell
When LTM triggers, it is the serving cell to decide the target beam to be used on target cell according to previous RAN2 agreement. The serving cell needs to indicate the selected target beam to the target cell, as the target cell needs to know it to communicate with UE via the selected beam. When it comes to inter-DU case, it involves the interaction between serving DU and target DU via CU (i.e., F1AP impact is expected).
Proposal 9: For RACH-less LTM in inter-DU case, serving DU indicates the selected target beam to the target DU (i.e. transferred via CU).
In legacy HO, the UL grant for the first UL transmission on the target cell is acquired from RAR during RACH procedure on target cell. For RACH-less LTM, it needs to discuss how to configure the UL grant to UE for the first UL transmission.
The straightforward way is to schedule dynamically on the selected target beam of the target cell upon LTM execution. When LTM triggers, the serving cell decides the beam to be used on target cell and indicates the selected beam to target cell, then target cell can start to send PDCCH scheduling the UL grant on the corresponding beam. It is simple for intra-DU case but for inter-DU case, the serving DU needs to inform the other DU about the TCI state that the UE will be using for monitoring the PDCCH. So the additional F1AP signaling is needed as mentioned above.
A concern may be raised on the delay caused by additional F1AP signaling, but it is worth to note that the UE processing of the LTM cell switch command and the F1AP signaling are performed in parallel. And according to the latency model as already captured in stage-2 running CR [3], anyway the Tcmd, Tprocessing,2, and the possible DL synchronization time is needed before UE to start the first uplink transmission, i.e., the Tcmd is up to 5ms, uncertainty Tprocessing,2 where the time plus the Tprocessing,1 up to 20ms for intra-FR, 40ms for inter-FR. 
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Therefore, the time used for the additional F1AP signaling does not really contribute to the LTM latency. It is workable to schedule dynamically the UL grant for the first UL transmission on the target cell.
Proposal 10: For RACH-less LTM, the UL grant for the first UL transmission can be scheduled dynamically on the target cell upon LTM execution.

How UE determines the successful reception of its first UL data by NW
In last meeting, it is agreed that,
	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.


Then during the offline [R2-2304214], it was also discussed how the UE determines the successful reception of its first UL data by NW, the following options are on the table already.
Option 1: RLC ACK of RRCReconfigurationComplete
Option 2: C-RNTI addressed PDCCH
Option 3: DL Contention Resolution MAC CE
Since both the Option 1 and option 2 may cause extra delay, so option 3(i.e., to reuse the LTE RACH-Less HO) is more suitable.
Proposal 11: For UE to determine the successful reception of its first UL data by NW, LTE RACH-less HO solution (i.e., the UE Contention Resolution Identity MAC CE) is the baseline.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Based on the discussion in section 2, the observations and proposals are summarized as follows:

Early TA Acquisition
Proposal 1: To indicate UE whether RAR reception is needed for PDCCH ordered-RACH, one indication is included in the RRC configuration for early TA acquisition. FFS the granularity (e.g., per UE or per candidate cell).
Proposal 2: For PDCCH ordered-RACH without RAR, TA value of target cell is included in cell switch command.
Proposal 3: For PDCCH ordered-RACH without RAR, follow the RAN1 agreements on the PRACH retransmission and power ramping mechanism.
Proposal 4: For PDCCH ordered-RACH with RAR, a MAC CE scrambled by C-RNTI is used to deliver the TA value of the candidate cell to UE. FFS the details of the MAC CE.
Proposal 5: For PDCCH ordered-RACH with RAR, RAR window is not started after UE transmit the preamble.
Proposal 6: For PDCCH ordered-RACH with RAR, UE starts the TA timer upon reception of the TA value for one candidate cell. 
Proposal 7: For PDCCH ordered-RACH with RAR, the TA of the candidate cell is maintained after LTM.
Proposal 8: UE does nothing except considering the stored TA value as invalid when TA timer for candidate cell expires.

UL grant for the first UL transmission on the target cell
Proposal 9: For RACH-less LTM in inter-DU case, serving DU indicates the selected target beam to the target DU (i.e. transferred via CU).
Proposal 10: For RACH-less LTM, the UL grant for the first UL transmission can be scheduled dynamically on the target cell upon LTM execution.

How UE determines the successful reception of its first UL data by NW
Proposal 11: For UE to determine the successful reception of its first UL data by NW, LTE RACH-less HO solution (i.e., the UE Contention Resolution Identity MAC CE) is the baseline.
Reference
[1] R2-2302412/R1-2302194, LS on L1 measurement RS configuration and PDCCH ordered RACH for LTM



1

image1.png
Target Data using.

Candidate collwith
con PP command preamble tan indiated
bearn
l T l I
rn— ena | Torocesang2 | Tewen Tresda

UE reconfiguration DLsynchronization

TNeweel &
Taistate

) Interruption




