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1. Introduction

In this contribution, we’d like to discuss some issues related to RA procedure.
2. Discussion
2.1 SSB reselection for msg.1 retransmission
In RAN1#90 meeting, it was agreed that UE can change its selected SS/PBCH block for Msg.1 retransmission [1]:

Agreements:
· It is up to UE implementation how to select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy threshold(s)
· If UE does not detect a SS block that satisfy threshold(s), it has the flexibility to select any SS block that allows UE to meet the target received power of the RACH preamble with its maximum transmit power
· UE has a flexibility to select its RX beam to find the list of SS blocks that satisfy the threshold(s)
· FFS: whether threshold(s) for SS block selection is configured or fixed in the spec 
· Counter of power ramping when UE changes its selected SS-block in message 1 re-transmission is unchanged
Thresholds for SS block selection need to be configured. There are several alternative thresholds configuration methods, such as:-
· Alt.1: The candidate SSB’s SS/PBCH-RSRP should be Y dB higher than that of previous SSB.
· Alt.2: For the candidate SSB, the calculated transmit power of msg.1 based on pathloss and power ramping counter is W dB lower than
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In the case of Alt.1, only the condition of pathloss is taken into consideration. UE’s next attempt may succeed via power ramping, particularly if the calculated power is not larger than
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. While in the case of Alt.2, because the threshold is configured based on the calculated transmitted power, the value of the power ramping counter is also taken into account as well, which can guarantee that the transmitted power based on the new SSB would not be limited by the maximum transmit power
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, and there is space for UE increasing the power ramping counter after SSB reselection. However, whatever the method used for determining the threshold, it would be desirable that the msg.1 transmit power is lower for the candidate SSB than for the previous SSB. 
Proposal #1: The threshold(s) for SSB selection should be configured at least based on calculated transmit power of msg.1.
2.2 RAR transmission and reception

RAR window

Regarding RAR window, some related agreements were achieved in RAN1#90 meeting [1]. 

Agreements:
· At least for initial access, RAR is carried in NR-PDSCH scheduled by NR-PDCCH in CORESET configured in RACH configuration

· Note: CORESET configured in RACH configuration can be same or different from CORESET configured in NR-PBCH

· For single Msg1 RACH, the RAR window starts from the first available CORESET after a fixed duration from the end of Msg1 transmission

· The fixed duration is X T_s

· X is the same for all RACH occasions

· FFS: whether CORESET starting position is aligned with slot boundary

· FFS: the value of X

· FFS: whether X is frequency range dependent

· For a single Msg1 RACH from UE,

· The size of a RAR window is the same for all RACH occasions and is configured in RMSI

· RAR window could accommodate processing time at gNB. 

· Maximum window size depends on worst case gNB delay after Msg1 reception including processing delay, scheduling delay, etc
· Minimum  window size depends on duration of Msg2 or CORESET and scheduling delay

· FFS: multiple Msg1 RACH case if supported

The start timing of RAR depends on the location of CORESET for RAR, in addition to the location of RACH resource. The RAR window, corresponding to RACH resources associated with different SS block/DL Tx beams, may be overlapped. Considering the case where multiple SS block/DL Tx beams are associated with the same RACH resources on the same Rx beam, which is beneficial to achieve lower RACH resource overhead, UE’s may unnecessarily attempt to decode the RAR message transmitted on a Tx beam other than its indicated preferred DL Tx beam. To solve this problem, one of the solutions is, SS block/DL Tx beam information can be carried by the control signaling of the RAR. 
In addition, if NR supports multiple Msg.1 transmission for UEs detecting multiple SS blocks with similar reception quality, the network may need to indicate the mapping relationship between the SS block/DL Tx beam and the RAR. 
Therefore, as a unified solution, SS block/DL Tx beam information should be carried via the control signaling of the RAR. We consider two alternatives, (1) introducing SS block/DL Tx beam information into the calculation of RA-RNTI and (2) indicating such information by explicit signaling bits in the DCI.  The signaling overhead is lower in the first method because no extra bits are introduced in the DCI. SS block/DL Tx beam information should be carried by RA-RNTI.
Proposal #2:  SS block/DL Tx beam information should be carried by RA-RNTI. 

Multiple RAR

Considering the Tx/Rx beam correspondence issue, mechanisms such as transmission of multiple/repeated preambles may be supported in NR. Consequently, the network may feed back multiple RARs to a single UE. Here are some examples:
· A UE transmits just one Msg.1 with multiple/repeated preambles. The gNB without Tx/Rx beam correspondence receives the Msg.1 by multiple Rx beam and feeds a RAR back for each Rx beam reception.
· A UE transmits just one Msg.1 on a common RACH resources of several TRPs/gNBs. Each TRP/gNB transmits a RAR according to its Msg.1 reception independently.
Accordingly, for the RAR reception under the situation of multiple RAR transmission, we consider 2 options at the UE side as shown in Fig.2.

· Option #1: The UE can assume a single RAR within a RAR window. That means, if the UE received a RAR, it would stop monitoring for other RARs. 
· Option #2: The UE can monitor and receive multiple RARs within a RAR window. The UE would continue to monitor RARs even if it has received a RAR.
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Fig.2 RAR reception in the case of multiple RAR transmission
As we discussed above, multiple RAR transmission occurs mainly when it’s challenging for the UE to achieve the latency requirement of the RA procedure. Option #2 can improve the probability of successful access and thus reduce latency. Furthermore, if the multiple RARs correspond to different TRPs/gNBs, it will be necessary to support option #2 for the selection of TRPs/gNBs, especially when considering the UE’s movement. Therefore, NR should be able to support UE reception of multiple RAR within a given RAR window at least for some cases.
Proposal #3: NR should be able to support UE reception of multiple RAR within a given RAR window at least for some cases.
3. Conclusions

In this document, some considerations on RA procedure are presented. Based on the discussion, we have following proposals:
Proposal #1: The threshold(s) for SSB selection should be configured at least based on calculated transmit power of msg.1.

Proposal #2:  SS block/DL Tx beam information should be carried by RA-RNTI. 

Proposal #3: NR should be able to support UE reception of multiple RAR within a given RAR window at least for some cases.
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