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Introduction
Some remaining issues of RACH are discussed in this contribution.
Discussion
Uplink Power control for Physical random access channel
In NR, to determine the preamble transmission power in L1, the preamble transmission target reception power (PREAMBLE_RECEIVED_TARGET_POWER) should be determined first by higher layer MAC entity, then it is handed to L1. The target preamble received power (PREAMBLE_RECEIVED_TARGET_POWER) is calculated based on the preamble initial received target power indicated by high layer parameter preambleReceivedTargetPower, the current power ramping timer PREAMBLE_POWER_RAMPING_COUNTER and preamble power ramping step indicated by high layer parameter preamblePowerRampingStep, as follows:
PREAMBLE_RECEIVED_TARGET_POWER = preambleReceivedTargetPower + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep
The same issue is existed for BFR case, for the contention free BFR preamble transmission, the target preamble received power (PREAMBLE_RECEIVED_TARGET_POWER) is calculated based on the preamble initial received target power for BFR indicated by high layer parameter preambleReceivedTargetPower-BFR, the current power ramping timer PREAMBLE_POWER_RAMPING_COUNTER and preamble power ramping step for BFR indicated by high layer parameter preamblePowerRampingStep-BFR, as follows:
PREAMBLE_RECEIVED_TARGET_POWER = preambleReceivedTargetPower-BFR + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep-BFR

Therefore, the transmission power for a physical random access channel (PRACH) for carrier f of serving cell c in transmission period i should be determined according to , a pathloss calculated by the UE for carrier f  of serving cell c in dB, and PREAMBLE_RECEIVED_TARGET_POWER.
However, in current specification TS 38.213, the descriptions are as follows:
-------------------------------------------------------------------------------------------------------------------------------------------



A UE determines a transmission power for a physical random access channel (PRACH) for carrier  of serving cell  in transmission period  as












where  is the configured UE transmission power defined in [8, TS 38.101] for carrier  of  serving cell  within transmission period ,   is provided by higher layer parameter preambleReceivedTargetPower for carrier  of  serving cell , and  is a pathloss calculated by the UE for carrier  of serving cell  in dB calculated as referenceSignalPower – higher layer filtered RSRP, where RSRP is defined in [7, TS 38.215], the higher layer filter configuration is defined in [12, TS 38.331], and referenceSignalPower is SS-PBCHBlockPower, where SS-PBCHBlockPower is provided by SystemInformationBlockType1.

If the UE transmits PRACH to convey link reconfiguration request, as described in Subclause 6,  is provided by higher layer parameter preambleReceivedTargetPower-BFR.  

-------------------------------------------------------------------------------------------------------------------------------------------


Where the  is described as the preamble initial target reception power provided by high layer parameter preambleReceivedTargetPower or preambleReceivedTargetPower-BFR for BFR case. According to our analysis above, the  should refer to PREAMBLE_RECEIVED_TARGET_POWER. 
Therefore, in order to avoid misunderstanding, we propose to revise it.
Proposal 1: Revise that a transmission power for a PRACH is determined according to the PREAMBLE_RECEIVED_TARGET_POWER provided by MAC entity.
Proposed changes:
/************************ Start of Text Proposal **************************/
7.4			Physical random access channel



A UE determines a transmission power for a physical random access channel (PRACH) for carrier  of serving cell  in transmission period  as 

 [dBm],










where  is the configured UE transmission power defined in [8, TS 38.101] for carrier  of  serving cell  within transmission period ,   is the preamble transmission target reception power PREAMBLE_RECEIVED_TARGET_POWER provided by higher layer [11, TS 38.321] parameter preambleReceivedTargetPower for carrier  of  serving cell , and  is a pathloss calculated by the UE for carrier  of serving cell  in dB calculated as referenceSignalPower – higher layer filtered RSRP, where RSRP is defined in [7, TS 38.215], the higher layer filter configuration is defined in [12, TS 38.331], and referenceSignalPower is SS-PBCHBlockPower, where SS-PBCHBlockPower is provided by SystemInformationBlockType1. 

If the UE transmits PRACH to convey link reconfiguration request, as described in Subclause 6,  is provided by higher layer parameter preambleReceivedTargetPower -BFR.  
If within a random access response window, as described in Subclause 8.2, the UE does not receive a random access response that contains a preamble identifier corresponding to the preamble sequence transmitted by the UE, the UE shall determine a transmission power for a subsequent PRACH transmission, if any, as described in [11, TS 38.321].
If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 shall notify higher layers to suspend the power ramping counter as described in [11, TS 38.321].
/************************ Unchanged parts omitted**************************/

Indication of detected PRACH preamble
	Agreements from RAN1#AH1801:
· For the separate configuration of the number of PRACH transmission occasions FDMed in one time instance for initial access, support:
· The value range of the 2-bit RRC parameter prach-FDM is {1,2,4,8}

Agreements from RAN1#90Bis:
Agreements:
· The slot duration for PRACH resource mapping for short preamble formats (i.e., L=139) is based on the RACH Msg1 numerology, i.e. SCS. 
· The slot duration for PRACH resource mapping for long preamble formats (i.e., L=839) is based on 15kHz SCS 



In the current 38.321 MAC specification, the RA-RNTI is described as follows:
-------------------------------------------------38321 text----------------------------------------------------------------
The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × X × f_id + 14 × X × Y × ul_carrier_id
where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < X), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < Y), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for normal carrier, and 1 for SUL carrier). The values X and Y are specified in TS 38.213.
------------------------------------------------------------------------------------------------------------------------------
Based on the specification, the values X and Y should be specified in TS 38.213 by RAN1. That how to determine the value X and Y should be discussed and confirmed.

According to the discussion from RAN2, the value X refers to the number of slots per radio frame based on a specific numerology determined by, which corresponds to 10 for 15kHz SCS, 20 for 30kHz SCS, 40 for 60kHz SCS, and 80 for 120kHz SCS. The value Y refers to the number of PRACH transmission occasions FDMed in one time instance. 
According to the agreements from RAN1, the slot duration for PRACH resource mapping is based on the SCS of RACH Msg1 provide by high layer parameter msg1-SubcarrierSpacing for short preamble formats (i.e., L=139) and 15kHz SCS for long preamble formats (i.e., L=839). 
In our understanding, two options may determine the value X and Y in the RA-RNTI:
· Option1: X depends on the SCS, fixed 10 for long sequence and the corresponding number based on the Msg1 SCS for short sequence; Y depends on the number of FDMed PRACH in one time instance determined based on the high layer parameter prach-FDM.
· Option2: X is fixed 20 based on the maximum 30kHz SCS for FR1 and fixed 80 based on the maximum 120kHz SCS for FR2; Y is fixed 8 based on the maximum number of FDMed PRACH in one time instance for all cases.
Considering the SCS for Msg1 for short sequence and the number of FDMed PRACH in one time instance are configurable, the available value for RA-RNTI can’t be allocated for C-RNTI, so the value X should be fixed 80 determined based on the 120kHz SCS and the value Y should be fixed 8 based on the maximum number of FDMed PRACH in one time instance.
Proposal 2:  The X in RA-TNTI formula is fixed 20 based on the maximum 30kHz SCS for FR1 and fixed 80 based on the maximum 120kHz SCS for FR2; the value Y is fixed 8 based on the maximum number of FDMed PRACH in one time instance.

Conclusion
In this contribution we have discussed some issues regarding random access procedures. We have the following proposals based on discussions above.
Proposal 1: Revise that a transmission power for a PRACH is determined according to the PREAMBLE_RECEIVED_TARGET_POWER provided by MAC entity.
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