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1   Introduction
Based on the agreements in RAN2#97 meeting, access information (e.g. RACH configuration) for the target cell is provided in the HO command to enable the UE to access the cell without reading system information. Access information may include beam specific information (if any). 
In RAN2#97bis meeting, it is further agreed that Handover command can contain at least cell identity of the target cell and RACH configuration(s) associated to the beams of the target cell. RACH configuration(s) can include configuration for contention-free random access.
In this document, we would like to further discuss the random access configurations during handover. 
2   Discussion
2.1   Waveform and Numerology for random access
For handover, contention-free random access is often used to avoid RACH collision and thus save UE’s access time to the target cell. On the other hand, contention based random access could be performed if the dedicated preamble or PRACH resources in target cell are unavailable. For the contention based random access, the configurations for RACH msg. 3 could be provided in the handover command to help the UE access the target cell. 
In RAN1#88bis meeting [2], it is agreed that waveform for RACH message 3 can be DFT-S-OFDM or CP-OFDM. Network signals directly or indirectly RACH message 3 waveform to UE. The network signals the waveform for RACH message 3 in the remaining minimum SI as one bit. 
In handover procedure, if the target cell wants to signal directly RACH message 3 waveform to the UE, the waveform for RACH message 3 could be provided in the handover command. The UE will then send the RACH message 3 with the configured waveform to access the target cell, without the need to read the remaining minimum SI in the target cell. This could help to reduce the interruption time during handover. 
Proposal 1: The waveform for RACH message 3 in the target cell can be provided in the handover command. 

In addition, RAN1#88bis also discussed the SCS options for PRACH msg. 3 transmission and will down select one option from below.
· Option 1: RACH configuration (possibly within PBCH or the remaining minimum system information) provides the SCS of the PRACH msg. 3

· Option 2: The same SCS applied in PBCH transmission is used for the transmission of the PRACH msg. 3

· Option 3: RAR can indicate the SCS of the PRACH msg. 3 transmission 

When the target cell wants to provide SCS for RACH msg.3 explicitly, we assume that the SCS/numerology of PRACH msg. 3 could also be provided in the handover command to the UE. However, this will depend on RAN1’s final decision on the SCS options. 
Proposal 2: It will depend on RAN1 decision whether the SCS/numerology of the PRACH msg. 3 transmission in the target cell can be provided in the handover command.
2.2   Time index indication for random access

According to the agreement in RAN1, the time index indication will be encoded in the PBCH. In our opinion, the time index indication of the candidate beams in the target cell can be provided in the handover command to help the UE to fast access the right beam of the target cell. The procedure could be as following: 
1. As agreed by RAN2, the UE can indicate the SS block identifiers of x best beams in the measurement report. Since the time index indication is used to identify the SS block, it is assumed that the time index indications will be reported. 
For example, SS block 2 and 3 are reported. 
2. The UE saves and keeps tracking the DL timings of reported SS blocks/beams. 
In the example, the UE saves and keep tracking the DL timing of SS block 2 and 3. 
3. The source sends the HO Request to the target with the reported time index indications of the reported SS blocks/beams. 

4. The target reserves the RACH configurations corresponding to part/all of the reported beams. 
5. HO command sent to the UE may include one or more of the reported time index indications and the corresponding RACH configurations. Multiple time index indications are useful, as the UE’s best DL beam may change after the UE sends the measurement report. 
In the example, the target cell may indicate time index indication of SS block 3 and its RACH configuration. 
6. Since the UE is tracking the DL timings of the reported SS blocks/beams, the UE could sync to one of the indicated beams directly without scan all the beams in the target cell, and then send RACH with the indicated RACH configuration for the beam. 
In the example, the UE does not perform beam selection, but performs DL synchronization to SS block 3 directly based on its saved and tracked DL timing of SS block 3. 
In the above procedure, the UE saves and keeps tracking the DL timings of the reported SS blocks/beams, so it does not need to scan all the beams in the target cell. Hence, this could help the UE to fast access the right beam of the target cell. 
Proposal 3: The UE can save and keep tracking the DL timing of reported beams to fast access the right beam of the target cell after receiving the handover command with the target time index indication(s).
3   Conclusion
In this document, we discussed he random access for NR mobility. We have the following proposals: 

Proposal 1: The waveform for RACH message 3 in the target cell can be provided in the handover command. 

Proposal 2: It will depend on RAN1 decision whether the SCS/numerology of the PRACH msg. 3 transmission in the target cell can be provided in the handover command.
Proposal 3: The UE can save the DL timing of reported beams to fast access the right beam of the target cell after receiving the handover command with the target time index indication(s).
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