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Introduction
In the RAN1 NR Ad-Hoc#2, the following were agreed [1]:

Agreements:
· For contention free case, a UE can be configured to transmit multiple Msg.1 over dedicated multiple RACH transmission occasions in time domain before the end of a monitored RAR window if the configuration of dedicated multiple RACH transmission occasions in time domain is supported.
· [bookmark: _GoBack]Note: The time resource used for ‘dedicated RACH in time domain’ is different from the time resources of contention based random access
· Note: Multiple Msg1 can be transmitted with same or different UE TX beams 

This contribution considers non-contention based random access for NR, especially the optimization and simplification on RAR detection procedure.
This is a resubmission of “R1-1714560”.
Non-contention based random access for NR
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]General procedure of non-contention based random access
Since there is no collision issue for non-contention based random access, the procedure of non-contention based random is simplified compared with that of contention based 4-step RACH procedure. Especially, the RA procedure is simplified to 2-step, including msg. 1 transmission and RAR detection. Meanwhile, the PRACH resource and preamble for msg. 1 transmission is allocated by gNB. 
Considering that for RRC-connected UE, some priori information is available at gNB, the procedure and the resource allocation can be simplified and optimized. For example, for multi-beam operation, the beam correspondence property and number of Tx beams at UE side are available at gNB and can guide the resource allocation for PRACH. 
As for RAR detection, the 4-step procedure based method is still used for non-contention based random access. UE monitors PDCCH within the random access response window identified by RA-RNTI calculated from PRACH used for msg. 1 transmission. After successfully detection of PDCCH, the corresponding RAR will be located then be decoded by higher layers. The information including TA command, UL grant and etc. will be transferred back to physical layer. Actually, due to the non-contention feature and if the target UE is in RRC-connected mode, the RAR detection can be further simplified to satisfy requirements of some low latency services, for example, hand-over with low delay requirement, and etc. 
Considerations on RAR detection for non-contention based random access
As mentioned above, there is still room for RAR detection for non-contention based random access to further enhance the performance. One potential solution is to complete the RAR detection in physical layer. Considering that for RRC-connected UE, the non-contention based random access is used for determination of TA and to obtain the initial UL grant (for hand-over case), which means some of the contents don’t need to notify the higher layers. As a result, it is feasible to carry some contents in RAR within PDCCH. Based on above analysis, we have following observation:
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Observation: It is possible to complete the RAR detection in physical layer.

To facilitate the RAR detection in physical layer, new DCI format or reused conventional DCI format can be considered. Taking the size of preamble identifier, TA command and UL grant in RAR into considerations, the current DCI format is enough for RAR contents and reusing the existing DCI format for RAR will be a feasible choice. As for the RNTI used to monitor PDCCH, RA-RNTI can be used. Another option for non-contention based random access is to use C-RNTI since that is available for the UE in RRC-connected mode. Even for hand-over case, the C-RNTI allocated by target gNB will be carried by hand-over response. The use of C-RNTI can be simplified the RAR detection. Note that if C-RNTI is used for PDCCH monitoring in RAR detection, indications for PRACH resource may be needed for multiple msg. 1 case to indicate the suitable Tx beam at UE side.
Another advantage is that the UE behavior for RAR detection is simplified. After the transmission of msg. 1, UE will monitor the PDCCH using RA-RNTI or C-RNTI within random access response window. If the PDCCH is decoded successfully and the preamble identifier in PDCCH is matched with transmitted preamble, UE will regard the non-contention based random access procedure as successful and read the TA command, possibly initial UL grant in PDCCH to facilitate the following data transmission procedure. The procedure is simplified since there is no need for UE to read PDSCH and the contents of PDSCH will no longer need to go through higher layer. The delay of non-contention based random access could be also reduced. 
Conclusion
This contribution considered non-contention based random access, including procedure, application and resource configuration. Based on the discussion above, we have following observation and proposal.
Observation: It is possible to complete the RAR detection in physical layer.
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