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1. Introduction
During RAN1#87, RAN1 captured the following agreements regarding RACH procedure [1]: 
Agreements:
· UE Tx beam(s) for preamble transmission(s) is selected by the UE.
· During a RACH transmission occasion of single or multiple/repeated preamble(s) as informed by broadcast system information, UE uses the same UE Tx beam.
Agreements:
· Regardless of whether Tx/Rx reciprocity is available or not at gNB at least for multiple beams operation,
· At gNB, the DL Tx beam for message 2 can be obtained based on the detected RACH preamble/resource and the corresponding association
· UL grant in message 2 may indicate the transmission timing of message 3
· NR will support different PRACH configurations, e.g., considering different numerologies case and whether Tx/Rx reciprocity is available or not at gNB
Agreements: 
· In RACH procedure, the followings are considered at least for UE in idle mode:
· UL Tx beam for Msg. 3 transmission is determined by UE, 
· UE may use the same UL Tx beam used for Msg. 1 transmission.
· FFS: if determination can be assisted by additional signaling from gNB if necessary and how to determine UL Tx beam for Msg. 3
· Others are not precluded
The resource configuration of PRACH for UEs with/without reciprocity is discussed in this contribution.
2. Resource configuration of PRACH for UEs with/without TX/RX reciprocity
As shown in the agreement of RAN1 #87, the UE Tx beam(s) for preamble transmission(s) is selected by the UE. During a RACH transmission occasion of single or multiple/repeated preamble(s) as informed by broadcast system information, UE uses the same UE Tx beam. According to this agreement, UE does not change its TX beam during a RACH transmission occasion. However, there are two types of UE considering the TX/RX reciprocity in UE’s side, the one is UE type with TX/RX reciprocity and the other one is UE type without TX/RX reciprocity. Therefore, the resource configuration of PRACH should consider these two types of UE. 
If a UE has TX/RX reciprocity, it can determine the TX beam for the PRACH transmission by doing RX beam sweeping in the reception of DL synchronizing signals. Therefore, there is no need to transmit PRACH with more than one TX beam. The configuration of PRACH resource configured for UEs with TX/RX reciprocity doesn’t need to consider UE TX beam sweeping, thus the basic unit of PRACH transmission for UE with TX/RX reciprocity can be one RACH transmission occasion.
If a UE doesn’t have TX/RX reciprocity, it can’t determine the TX beam for the PRACH transmission from the best RX beam in DL by doing RX beam sweeping in the reception of DL synchronizing signals. Since a UE can only use the same UE TX beam during a RACH transmission occasion of single or multiple/repeated preamble(s) as agreed in RAN1 #87, the UE can only change its TX beam when it doesn’t receive its corresponding RAR in the RAR window. Therefore, the latency of initial UL access may be very large. Besides, if the gNB transmits a RAR after it detects a first PRACH transmission, while the corresponding TX beam for the PRACH transmission may be not optimal. The UE may use the TX beam for the transmission of Msg.3 which may decrease the performance of Msg.3’s transmission since the TX beam may not be optimal. Therefore, for UEs which have a high require of latency of UL access but don’t have TX/RX reciprocity, solutions to speed up the initial UL access of UEs without TX/RX reciprocity should be studied.
Proposal1: Solutions to speed up the initial UL access of UEs without TX/RX reciprocity should be studied.
Figure 1 shows an example on how to speed up the initial UL access of UEs without TX/RX reciprocity. Assume a dedicated resource pool of PRACH is configured for the UE without TX/RX reciprocity, and the basic unit of the resource pool is composed of M RACH transmission occasions which can be defined as bundling RACH transmission occasion for simplification. M is the maximum number of TX beams used when transmitting PRACH in a bundling RACH transmission occasion configured by gNB. The bundling RACH transmission occasion is composed of 4 RACH transmission occasions as shown in Figure 1, then a UE without TX/RX reciprocity can select a bundling RACH transmission occasion from the dedicated resource pool of PRACH configured for the UE without TX/RX reciprocity to transmit PRACH with 4 TX beams (TX B0, TX B1, TX B2 and TX B3) in the four RACH transmission occasions. On the gNB’s side, it can distinguish the PRACH transmission from the two types of UEs with or without TX/RX reciprocity by configuring separated resource pools of PRACH transmission for UEs with or without TX/RX reciprocity. Therefore, it will detect the PRACH transmission in the 4 RACH transmission occasions belonging to one bundling RACH transmission occasion. As shown in Figure 1, the gNB detects the PRACH transmissions in 2nd and 4th RACH transmission occasion and it finds out the strongest received PRACH transmission is in the 2nd RACH transmission occasion. Therefore, the gNB can transmit a RAR to the UE and can indicate the strongest received RACH transmission occasion index to the UE explicitly or implicitly. The UE will detect its corresponding RAR in its RAR window, and it will be indicated the strongest received RACH transmission occasion index in gNB’s side. Since it knows the TX beam index in each RACH transmission occasion of the bundling RACH transmission occasion during the transmission of PRACH, it will know the best TX beam out of the 4 TX beams which is TX B1. Therefore, it can use TX B1 to transmit Msg.3 to the gNB for better performance of Msg.3.
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Figure 1 RACH procedure of UE without TX/RX reciprocity
It can be seen from the above example that the latency of initial UL access of UEs without TX/RX reciprocity can be reduced by configuring a dedicated PRACH resource pool and the TX beam for Msg.3’s transmission can also be determined according to the RAR. Therefore, we proposal that:
Proposal 2: A dedicated resource pool of PRACH configured for the UEs without TX/RX reciprocity for TX beam sweeping can be used for latency reduction of UL access of UEs without TX/RX reciprocity.
3. Conclusion
In this contribution, we discuss the resource configuration for UEs with/without TX/RX reciprocity, and we make the following proposals:
Proposal1: Solutions to speed up the initial UL access of UEs without TX/RX reciprocity should be studied.
Proposal 2: A dedicated resource pool of PRACH configured for the UEs without TX/RX reciprocity for TX beam sweeping can be used for latency reduction of UL access of UEs without TX/RX reciprocity.
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