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Introduction
In RAN1 NR Ad-Hoc#2, the following was agreed [1]
Agreements:
· For broadcast/multicast PDSCH (other than PBCH), the PDSCH is transmitted with a single DMRS port:
· Support using only one front-load DMRS Configuration from Configuration 1 and Configuration 2. To down-select from:
· Alt 1: Configuration 1 (FFS 1 or 2 symbols) 
· Alt 2: Configuration 2 with 2 symbols
· Support additional DM-RS. To down-select from:
· Alt 1: Additional DMRS is always present 
· Alt 2: Additional DMRS is configurable
· FFS the number of additional DMRS symbol(s)
This contribution considers RAR contents in NR. This is revised from R1-1715917
RAR contents in NR
For initiation of RACH procedure, UE transmits RACH MSG1 with a configured preamble format. The time and frequency resource of is known to UE via RACH configuration. TRP sends a Random Access Response (RAR) message on the PDSCH. The time/frequency resource of RAR on PDSCH can be derived from PRACH used for preamble transmission. To distinguish RAR sent by certain UEs, RAR contains the identity of detected RACH preamble. TC-RNTI, timing advance (TA) command and UL grant are included as well. 
NR considers beamforming based RACH procedure, which means during the period for MSG1 reception, gNB can sweep its Rx beams and try to detect RACH preamble on each beam. The gNB may or may not know the detected RACH MSG1 via different beams is transmitted from different UEs. For the case that TRP has beam correspondence, different UE may transmit same RACH preamble and be detected by different Rx beam. In such cases, when the same RACH preamble ID is detected on these Rx beams, gNB may know that the detected RACH preamble sequences are transmitted from different UEs when TRP has beam correspondence. Therefore, in contrast with LTE, different mechanism of detecting MSG2 for UEs that use different RACH resource even though they selected the same preamble sequence should be studied. 
Observation 1: The methods to distinguish UEs by the time/frequency RACH resources in addition to preamble ID can be considered in MSG2. 
UL grant in RAR indicates how/when/where MSG3 would be transmitted. Following content fields are supported in LTE. 
· Resource assignment : MSG3 would be transmitted on X resource in Y band, where X and Y can be indicated 
· Number of repetitions for MSG3 PUSCH : Repetition level for the initial transmission of MSG3 PUSCH. 
· MCS : Modulation and coding scheme
· TPC : Used for setting the power of the PUSCH
· CSI request : Indication of aperiodic CSI report is included in the corresponding PUSCH transmission
· UL delay : Indication of PUSCH transmission delay
In addition to basic parameters supported in LTE, followings parameters can be considered in RAR. 
· Bandwidth indication 
· Indication of which bandwidth region of a partial bandwidth can be used for MSG3 transmission. It is beneficial to consider load balancing when allotting resources for the Msg3 for various Msg1 received by the gNB. 
· DMRS configuration
· For broadcast/multicast PDSCH, PDSCH transmitting with a single DMRS port is agreed. Detailed DMRS pattern of both front-loaded and additional DMRS is still being discussed. If DMRS pattern is configured in RAR, a parameter for DMRS configuration will be included. 
· PTRS configuration
· PTRS is used for phase tracking. From previous agreement, PTRS is configured in RRC. For initial RA procedure, PTRS cannot be configured by UE-specific as UE didn’t received RRC configuration yet. To mitigate phase noise effect, RAR should be transmitted with low MCS level. 
· Numerology for MSG3 transmission 
· Numerology for RA procedure is discussed in [2]. For a given BW, the PRB scheduling will change depending on the numerology being used for transmissions as discussed in [3]. For instance, X PRBs using 15 kHz SCS will need to be indicating as X/2 PRBs using 30kHz SCS. It is easy to see that this difference in the SCS will force to use different DCI formats for indicating the PUSCH allocations for Msg3 [3]. This can also increase a) the RAR payload if the numerology has to be included in the RAR or b) the blind decoding complexity at the UE side if the numerology is not indicated. Considering this, it seems not necessary to use a separate numerology for RACH Msg3 transmissions. In other words, Msg3 transmission can be assumed by the UE to be indicated in a default manner, which in this case can be the numerology used in PBCH (or numerology of RMSI if it is indicated by PBCH) transmission. This avoids too many switchings in numerology during initial access as agreed to be supported by RAN1.
· Assitance information for Msg3 Tx beam determination
· [bookmark: OLE_LINK3]It has been agreed that UL Tx beam for Msg3 is determined by UE, yet the determination could be assisted by gNB. For example, gNB can indicate the preferred UL Tx beam to UE in RAR explicitly or implicitly with limited overhead. One possibility is that gNB could provide some assisted information for UE to adjust the UL beam direction when differential beamforming is used [4]. Note that this information will not require the additional spec impact to support beam refinement/management. 

In addition, other necessary parameters should be further studied. . 
Proposal 1: Detailed necessary parameters in RAR should be studied  
Conclusions
In this contribution, Samsung’s view on RAR contents are presented. The following proposals are made:
Observation 1: The methods to distinguish UEs by the time/frequency RACH resources in addition to preamble ID can be considered in MSG2. 
Proposal 1: Detailed necessary parameters in RAR should be studied
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