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Introduction
[bookmark: _Ref178064866]This contribution discusses feasibility about RAN1 agreements related to PDCCH ordered-RACH for candidate cell as requested in RAN1 LS (R2-2302412) below and further details based on RAN1 agreements so far.
	A. PDCCH ordered RACH
Regarding the configuration/indication of RAR reception for PDCCH ordered-RACH, RAN1 achieved the following 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
· If reception of RAR is configured/indicated (with RAR), FFS
· whether RAR is received from serving cell or candidate cell
· if RAR is received from candidate cell, whether Type1-PDCCH CSS of the candidate cell is configured to the UE
· content of RAR
· FFS: signaling for configuration/indication of whether RAR needs to be received
· UE can report the support combination of with RAR only and without RAR only, where support of one default scheme is the baseline UE approach for LTM
· Send LS to RAN2 and RAN3 to check the feasibility about this agreement
· Note: Definition of candidate cells is up to RAN2

As the feasibility of schemes included in the agreement above is related to the designs of RAN2 and RAN3, RAN 1 respectfully asks RAN2 and RAN3 to check the feasibility and potential impact on specs of RAN2 and RAN 3 of all options, i.e. with RAR (from serving or candidate cell) and without RAR, in this agreement.



[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
In case reception of RAR is not configured
For the PDCCH ordered RACH for candidate cell(s) without RAR, even though the PDCCH ordered RACH is given to the UE by the source DU, the target DU should manage TA value of candidate cells associated with the target DU because the preamble for candidate cells is transmitted only to the target DU. In this case, the source DU cannot know TA value of candidate cells in the target DU until the target DU indicates TA value of candidates cell to the source DU. Same for the UE, there is no way to make the UE know TA value of candidate cells without receiving RAR during RACH procedure. In this condition, we think that the proper way to give TA value of candidate cells to the UE is to include TA value of a candidate cell in a cell switch command as RAN1 concluded. Thus, RAN2 can confirm that TA value of candidate cell is indicated in cell switch command.
Proposal 1. For the PDCCH-ordered RACH for candidate cell(s) without RAR, RAN2 confirm that TA value of candidate cell is indicated in cell switch command.

For the two remaining FFS points in case of “without RAR”, considering the following RAN1 agreements, it would be better to wait RAN1 decision on whether UE should retransmit PRACH (= CFRA preamble) when reception of RAR is not configured. However, we can check whether UE autonomous re-transmission of PRACH is feasible from RAN2 perspective.
	Agreement
on whether UE should initiate re-transmit PRACH when reception of RAR is not configured/indicated, down select one from the following alternatives.
· Alt 1: UE autonomous re-transmission of PRACH is not allowed (e.g., by setting the number of allowed PRACH transmission to the minimum value of PreambleTransMax=1)
· Alt 2: UE autonomous Re-transmission of PRACH is allowed, 
· The number of PRACH transmission will be defined e.g. set the times of RACH transmission to the minimum value of PreambleTransMax



In legacy RACH procedure, the UE starts ra-ResponseWindow after transmitting a CFRA preamble given by PDCCH order. If the UE does not receive RAR containing RAPID corresponding to the transmitted CFRA preamble until ra-ResponseWindow expires, the UE considers RAR reception not successful and increment the preamble transmission counter then re-transmit the CFRA preamble.
If legacy RACH procedure is reused as much as possible, even if reception of RAR is not configured, the UE needs to start ra-ResponseWindow after transmitting the preamble given by PDCCH order but does not monitor the PDCCH of the SpCell for RAR while the ra-ResponseWindow is running. After that, the UE would retransmit the preamble after incrementing the preamble transmission counter since anyway there should be no RAR reception until ra-ResponseWindow expires. This can be repeated up to PreambleTransMax.
Observation 1. To reuse legacy RACH procedure for UE autonomous retransmission of the preamble, even if reception of RAR is not configured, the UE needs to start ra-ResponseWindow after transmitting the preamble given by PDCCH order but does not monitor the PDCCH of the SpCell for RAR while the ra-ResponseWindow is running.

With observation 1, another point is that the length of ra-ResponseWindow is configured in RACH-ConfigCommon except for beam failure recovery. As RACH-ConfigCommon is the cell specific and common parameters for RA. All UEs in a cell should use same length of the ra-ResponseWindow. However, if the UE not configured with RAR uses this length of ra-ResponseWindow, the UE may need to wait unnecessarily long time for retransmitting the preamble which may not be acceptable to LTM requirement. To avoid this delay, it would be good to use separate RA parameters when performing PDCCH ordered RACH without RAR for a candidate cell and the UE autonomous retransmission of preamble is allowed.
Observation 2. When performing PDCCH ordered RACH without RAR for a candidate cell, if the length of ra-ResponseWindow is configured in RACH-ConfigCommon as in legacy RA, the UE may need to wait unnecessarily long time for retransmitting the preamble.  

Of course, there may be a company who wants to develop brand new parameters and mechanism for UE autonomous retransmission of preamble when performing PDCCH ordered RACH without RAR for a candidate cell. In our view, anyway transmitting a preamble given by PDCCH order is part of RACH procedure and the legacy RA procedure can be reused with small modification as explained in observation 1 and 2. We are not sure how much benefit is expected from introducing new parameters and mechanism for UE autonomous retransmission of preamble during performing PDCCH ordered RACH without RAR for a candidate cell.
Proposal 2. RAN2 confirm that it is feasible to reuse legacy RACH procedure with small modification for UE autonomous retransmission of the preamble, details for modification are FFS.

In case reception of RAR is configured
For the PDCCH ordered RACH for candidate cell(s) with RAR, the main discussion point is whether RAR is received from serving cell or candidate cell. 
In NR, RAR is received only from SpCell, i.e., Pcell in MCG and PScell in SCG, so even if a CFRA preamble is transmitted on Scell, the UE receives RAR from SpCell, not from Scell which is used for transmitting the CFRA preamble. 
Observation 3. In legacy RA, RAR is received only from SpCell, i.e., Pcell in MCG and PScell in SCG, so even if a CFRA preamble is transmitted on Scell, the UE receives RAR from SpCell, not from Scell.

In LTM, if a candidate cell is for intra-DU cell switch, the candidate cell and the serving cell should be controlled by same DU and the serving cell would be the Pcell to the DU which is associated with the candidate cell. Thus, if PDCCH ordered RACH for this candidate cell is performed, the preamble should be transmitted on the candidate cell and the UE can receive RAR from servicing cell as in legacy. 
Observation 4. If PDCCH ordered RACH for a candidate cell configured for intra-DU cell switch is performed, the UE can receive RAR from servicing cell as in legacy.

If RAR is received from the candidate cell for intra DU cell switch, this breaks the legacy rule for reception of RAR and one DU needs to transmit RAR on both SpCell and the candidate cell. We think that it is redundant to make the DU transmit RAR on both SpCell and the candidate cell. 
Observation 5. If RAR is received from the candidate cell for intra DU cell switch, this breaks the legacy rule for reception of RAR and one DU needs to transmit RAR on both SpCell and the candidate cell.

However, if a candidate cell is for inter DU cell switch, the candidate cell and the serving cell should be controlled by different DU and the UE does not have any active serving cells to the DU which is associated with the candidate cell. This means that there is no SpCell associated with the candidate cell for inter DU cell switch and how to receive RAR after transmitting the preamble on the candidate cell should be determined.
Observation 6. There is no SpCell associated with the candidate cell for inter-DU cell switch since the candidate cell and the serving cell are controlled by different DU. 

If the candidate cell is used to receive RAR, the UE has to stay on the candidate cell until PDCCH ordered RACH for the candidate cell is completed. This makes the UE stay on the candidate cell for longer time and interruption on serving cell also increase. In other words, more time the UE stays on the candidate cell, more interruption time on serving cell occurs. 
Observation 7. If the candidate cell is used to receive RAR, interruption on serving cell increase since the UE should stay on the candidate cell for longer time to complete RA procedure on the candidate cell.

On the other hand, if the serving cell is used to receive RAR, the UE would stay on the candidate cell until the preamble given by PDCCH order is transmitted on the candidate cell and then the UE would come back to the serving cell to receive RAR. This can make the UE keep transmitting and receiving data on the serving cell after transmitting the preamble on the candidate cell, i.e., shorter interruption time is expected compared to the case of receiving RAR on the candidate cell. However, it requires data exchange between source DU and target DU because the target DU needs to indicate some information for RAR content to the source DU after receiving a preamble on the candidate cell. We think that this is RAN3 scope and this aspect should be confirmed by RAN3. 
Observation 8. If the serving cell is used to receive RAR, shorter interruption time on serving cell is expected compared to the case of receiving RAR on the candidate cell, but this requires some RAN3 works. 

Both options are feasible from RAN2 point of view, but if RAR is received from the candidate cell, this would cause longer interruption on serving cell and one DU needs to transmit RAR on both SpCell and the candidate cell unlike legacy RAR reception principle. Considering that multiple candidate cells can be configured and decreasing interruption time on serving cell is important during early TA acquisition, it is better to receive RAR from the serving cell. 
Proposal 3. If reception of RAR is configured/indicated, RAR is received from the serving cell.
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Based on the above discussions, we present the following observations and proposals:
Observation 1. To reuse legacy RACH procedure for UE autonomous retransmission of the preamble, even if reception of RAR is not configured, the UE needs to start ra-ResponseWindow after transmitting the preamble given by PDCCH order but does not monitor the PDCCH of the SpCell for RAR while the ra-ResponseWindow is running.
Observation 2. When performing PDCCH ordered RACH without RAR for a candidate cell, if the length of ra-ResponseWindow is configured in RACH-ConfigCommon as in legacy RA, the UE may need to wait unnecessarily long time for retransmitting the preamble.  
Observation 3. In legacy RA, RAR is received only from SpCell, i.e., Pcell in MCG and PScell in SCG, so even if a CFRA preamble is transmitted on Scell, the UE receives RAR from SpCell, not from Scell.
Observation 4. If PDCCH ordered RACH for a candidate cell configured for intra-DU cell switch is performed, the UE can receive RAR from servicing cell as in legacy.
Observation 5. If RAR is received from the candidate cell for intra DU cell switch, this breaks the legacy rule for reception of RAR and one DU needs to transmit RAR on both SpCell and the candidate cell.
Observation 6. There is no SpCell associated with the candidate cell for inter-DU cell switch since the candidate cell and the serving cell are controlled by different DU. 
Observation 7. If the candidate cell is used to receive RAR, interruption on serving cell increase since the UE should stay on the candidate cell for longer time to complete RA procedure on the candidate cell.
Observation 8. If the serving cell is used to receive RAR, shorter interruption time on serving cell is expected compared to the case of receiving RAR on the candidate cell, but this requires some RAN3 works. 

Proposal 1. For the PDCCH-ordered RACH for candidate cell(s) without RAR, RAN2 confirm that TA value of candidate cell is indicated in cell switch command.
Proposal 2. RAN2 confirm that it is feasible to reuse legacy RACH procedure with small modification for UE autonomous retransmission of the preamble, details for modification are FFS.
Proposal 3. If reception of RAR is configured/indicated, RAR is received from the serving cell.


