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Introduction
Revised from R1-1718052
For NR systems, random access should support single-beam and multi-beam operations in a unified framework. Many progresses have been achieved, e.g., PRACH design, basic procedures of initial access, numerologies of PRACH messages, power ramping. Here are some detailed agreements made in the latest meetings [1-3]:
	Agreements:
· For contention-based random procedure, after the UE selects one PRACH transmission occasion for Msg1 transmission, the UE is not allowed to select another one before the expiration of RAR window for the same Msg 1 transmission in Rel-15
Agreements:
· NR supports both slot based PDCCH, PDSCH and PUSCH, and non-slot based PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4 transmission
· For the non-slot based transmission, 2, 4 and 7 OFDM-symbol durations for the PDSCH/PUSCH is supported
· FFS the handling of PDCCH for non-slot based transmissions
· FFS Time gap during RACH procedure applied to non-slot based transmissions
· Note: Whether to support simultaneous uplink transmission of slot and non-slot based transmission from UE’s perspective will be finalized in the control channel session
Agreements:
· Assuming N preamble indices are available in one RACH transmission occasion:
· If only one SSB is mapped to only one RACH transmission occasion, each RACH transmission occasion has preamble index 0 to N-1
· FFS other cases
Agreements:
· If many SSBs are mapped to one RACH transmission occasion, NR supports at least a mapping from different SSBs to non-overlapping subsets of RACH preamble indices within one RACH transmission occasion.
· FFS: Mapping to overlapping subsets
Agreements:
· At least for initial access, the association between SS blocks and RACH preamble indices and/or RACH resources is based on the actually transmitted SS blocks indicated in RMSI

Agreements:
· For RAR, X can be supported for the timing gap between the end of MSg1 transmission and the starting position of the CORESET for RAR
· Value of X = ceiling(/(symbol duration))*symbol duration, where the symbol duration is based on the RAR numerology
· Where  is to accommodate sufficient time for UE Tx-Rx switching if needed (e.g., for TDD)
· Note: UE Tx-Rx switching latency is up to RAN4
Agreements:
· RMSI indicates only a single transmit power for SS blocks in Rel-15
· For initial access, threshold for SS block selection for RACH resource association is configurable by network, where the threshold is based on RSRP
· FFS details, including ping-pong effect handling 
Agreements:
· NR studies reporting of SS block index, e.g., strongest SS block index, through Msg3 of contention based random access
· NR studies reporting of multiple SS block indices through Msg1 of contention free random access procedure
· e.g. network can assign multiple RACH transmission times and RACH preambles to the UE. UE can convey one SS block index by selecting a RACH transmission time and another SS block index implicitly by selecting a RACH preamble


In the contribution, we will further discuss some remaining issues of RMSI transmission. 
Discussion
Transmission of RA Configurations
Based on the current agreement, it is allowed to support more than one SS block can be mapped to one RACH transmission occasion. In this case, NR should at least support a mapping from different SS blocks to non-overlapping subsets of PRACH preamble indices. 
However, there remains an open part “FFS: Mapping to overlapping subsets”.   If the mapping from different SSBs to overlapping subsets, NW will not know which SS block is the recommended one when UE transmits a PRACH preamble belonging to more than one subset. There are two possible ways to address the issue:
· Option 1: NW will transmit Msg.2 via all the beams which are carrying the associated SS blocks and further determine which one is the recommended based on UE’s further transmission (e.g., beam recommendation in Msg.3).
· Option 2: NW will transmit Msg.2 via a beam which is carrying an associate SS block and wait for UE’s response until the timer is expired. If the timer expires, NW retransmits Msg.2 by another beam and repeats the similar procedures.
Option 1 will use much more resource for the transmission of Msg.2 and needs additional procedure to address the ambiguous issue. Meanwhile, Option 2 may lead to large latency for UE to receive Msg.2. Moreover, additional beam reporting should be used for NW to know the best beam in Option 2.Thus neither of the two options is beneficial for NR system. 
Proposal 1: If many SSBs are mapped to one RACH transmission occasion, NR doesn’t support the mapping from different SS blocks to overlapping subsets of RACH preamble indices in Rel-15.

Msg.3
There are proposals that Msg.3 can transmit information indicating some new DL beam. From our understanding, there may be two cases where UE can detect a beam better than that indicated by Msg.1 before Msg.3 transmission:
· Case 1: In order to reduce the latency, UE only measure part of beams and chose a beam with good enough quality for initial access rather than the beam with the best quality
· Case 2: The channel changes between Msg.1 and Msg.3, and the best beam is also changed accordingly for the UE
For Case 1, UE chose a “satisfying” beam which is good enough for the initial access. If UE has received a valid RAR, it means that the corresponding beam pair link of Msg.1 transmission has an acceptable quality since it has completed a relative reliable PRACH transmission. Consequently, Msg.3 transmission can use the same UL Tx beam of Msg.1 transmission. That is to say the selected beam is sufficient for the subsequent transmissions. As for the selection of a better Beam, the network can configure a beam management procedure immediately after the initial random access procedures. Moreover, the gain is not clear and has not been justified if the best beam is indicated by Msg.3.
For Case 2, if the quality difference of the two selected beams is marginal, there will be no gain even if Msg.3 indicates a new beam of best quality. If the quality difference of the two selected beams is large, it means the channel is varying very fast, which is not suitable for the multi-beam systems. That is to say, the operators should avoid deploying multi-beam NR systems for these scenarios. 
Based on the above discussions, we have 
Proposal 2: NR does not support Msg.3 to indicate new selected SS block. 

One remaining issue of Msg.3 transmission is its power control. NR has not supported Msg.3 to indicate new selected SS block. Thus for Msg.3 it is natural to use the same SS block as Msg.1 for the power control. Following this principle, we have the following proposal:

Proposal 3: Pathloss estimation for transmit power control for Msg.3 is based on the SS block that the UE selected for RACH association and transmission. 

In LTE, the RAR carries a transmit power control (TPC) command for Msg.3 transmission. NR can reuse the same mechanism for close-loop power control. However, there are some NR scenarios where the difference between DL pathloss and UL pathloss may be larger than that in LTE. Here are some examples: 
· Some scenarios where the beam correspondence of DL beam pair link and UL beam pair link does not hold.
· Some NR systems where a supplementary uplink (SUL) is used for initial access. Due to the larger space of DL and UL carriers, the pathloss difference of DL and UL may be larger than the counterpart in LTE  
To ensure the effective operations of NR in these scenarios, we should extend the power adjustment range to compensate the large pathloss difference of UL and DL for a faster power adaptation. Thus we have the following proposal:

Proposal 4: Compared to LTE, NR supports a lager range of power adjustment triggered via TPC command transmitted in RAR.  

Beam Refinement during Msg.2/4 transmissions
There are some proposals to support the beam refinement during Msg.2/4 transmissions with the aim to determine the finer beam(s) as early as possible. Based on the agreements we have achieved, NW can configure and trigger the DL/UL beam management immediately once the RRC connection is established. Compared the two procedures, we have the following observations for the beam refinement during Msg. 2/4 transmissions:  
· New signals/configurations are required for the measurement for beam refinement
· More standardization efforts
· More RS/signaling overhead
· More complexity of random access procedures
· Limited beam candidates leading to limited performance improvement
· Unclear performance gains

Thus we have the following proposal: 
Proposal 5: NR does not support the beam refinement procedures during Msg.2/4 transmissions.

Conclusions
In this contribution, we discuss some open issues regarding the random access procedures for NR. Based on the above discussion, we have the following proposals:
Proposal 1: If many SSBs are mapped to one RACH transmission occasion, NR doesn’t support the mapping from different SSBs to overlapping subsets of RACH preamble indices in Rel-15.
Proposal 2: NR does not support Msg.3 to indicate new selected SS block. 
Proposal 3: Pathloss estimation for transmit power control for Msg.3 is based on the SS block that the UE selected for RACH association and transmission. 
Proposal 4: Compared to LTE, NR supports a lager range of power adjustment triggered via TPC command transmitted in RAR.  
Proposal 5: NR does not support the beam refinement procedures during Msg.2/4 transmissions.
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