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Introduction
From RAN1#86bis meeting [1], the following agreements related to the RA procedure were made:
Agreements:
· When Tx/Rx reciprocity is available at gNB at least for multiple beams operation, the following RACH procedure is considered for at least UE in idle mode
· Association between one or  multiple  occasions for DL broadcast channel/signal and  a subset of RACH occasions resources is informed to UE by broadcast system information or known to UE
· FFS: Signaling of  “non-association”
· Detailed design for RACH preamble should be further studied
· Based on the DL measurement and the corresponding association, UE selects the subset of RACH occasionsresources
· FFS: Tx beam selection for RACH preamble transmission
· At gNB, the DL Tx beam for the UE can be obtained based on the detected RACH preamble and would be also applied to Message 2
· UL grant in message 2 may indicate the transmission timing of message 3
· For the cases with and without Tx/Rx reciprocity, the common random access procedure should be strived
· When Tx/Rx reciprocity is not available, the the following could be further considered for at least UE in idle mode
· Whether or how to report DL Tx beam to gNB, e.g.,
· RACH preamble/resource
· Msg. 3
· Whether or how to indicate UL Tx beam to the UE, e.g., 
· RAR
This contribution discusses the msg. 3 transmission timing. 
Discussion
One issue is to determine the transmission timing for Msg. 3. In LTE, the UE will try to find the first available UL sub-frame at least in 6 sub-frames after the detection of RAR. This timing relation is fixed in the spec and there is one-bit parameter named UL delay in the 20-bit UL grant intending to offer some load balance effect to the resource allocation. However, due to the introduction of beamforming in the NR design, the timing relation of detected RAR (or even detected PDCCH) and Msg. 3 transmission should consider the reception of Msg. 3, i.e., gNB will have the specific preferred/selected UL Rx beam for each UE where such UL Rx beam could be determined during detection of Msg. 1. For the convenience of using analog beamforming, it’s better to allocate these UEs with the same UL Rx beam into the same time opportunity. 
For the case of gNB has no beam correspondence, it will require the UE to transmit the preamble(s) using the repeated format. As one example shown in Fig. 1, four UEs select the same DL Tx beam associated RACH resource to transmit the Msg. 1, and it’s possible that gNB might detect them with different UL Rx beams. For the sake of better receiving the Msg. 3 using analog beamforming, gNB could allocate UE1 and UE3 in the same subframe and UE2 and UE4 in another subframe, as the figure illustrated, UE1 and UE3, UE 2 and UE4 are both FDMed. 

 
Fig. 1 configure timing by considering UL Rx beam preference

By considering such motivation, only UE common indication or one bit UL delay configuration may be not enough to fulfil the requirement of separate UEs with different preferred UL Rx beam. One simple solution is that, NR could still configure a UE common timing relation to indicate the timing of Msg. 3 transmission, for example, preconfigured in the spec or indicating in the SIB, UE should find the available UL sub-frame for Msg. 3 transmission in 6 sub-frames after the detection of RAR. Then by further extending the usage of UL delay to indicate the UE specific adjustment, the network could separate the UEs preferring different UL Rx beam into different timing (sub-frames). For example, extending the UL delay field into 3 bits, then the gNB could indicates 8 different levels of delay; gNB could configure the UL delay value based on the selection of UL Rx beam and/or the need of load balance. Given the example of Fig. 1, gNB could configure the UL delay for UE1 and UE3 to be 000 (denote 0 subframe delay, then UE1 and UE3 find the first available UL subframe in 6 subframe after the detected RAR), and configure the UL delay for UE2 and UE4 to be 001 (denote 1 subframe delay, then UE2 and UE4 find the first available UL subframe in 6 subframe after the detected RAR, and delay one more subframe to transmit the Msg. 3). Thus, by the combination of UE common indication and UE specific adjustment, the determination of Msg. 3 transmission timing could be done.
Another solution is, gNB could configure a UE-group specific timing indication in the PDCCH scrambled by RA-RNTI. For example, especially for the case of gNB has beam correspondence, when several UEs transmitted in the same RACH resource and were detected by the gNB with same Rx beam, then these UEs’ RAR will be transmitted together indicated by the same PDCCH scrambled by the same RA-RNTI. Because these UEs are preferring the same Rx beam, such that they could be configured with the same “UL delay” parameters in the PDCCH, and the 1-bit UL delay value in the conventional RAR could be still remained to handle the overload balancing purpose as usual. Thus, as discussed above, in NR, using both UE common and UE (group) specific timing configuration is beneficial and should be supported. 
Proposal: Both UE common and UE (group) specific timing configuration could be supported. 
 
Conclusion
In this contribution, considerations on NR msg. 3 timing configuration are presented. In particular, the following are proposed:
Proposal: Both UE common and UE (group) specific timing configuration could be supported. 
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