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1. Introduction
This contribution discusses the following corrections and remaining issues on 2step RACH:
· Reference of determining RAR window starting position
· TBS configuration limitation  
2. Reference of determining RAR window starting position
In the LS from RAN2 [1], the following question is asked.
As part of 2-step RACH discussion in RAN2, it was pointed out that according to RAN1 specifications, A UE can transmit a PRACH in a valid PRACH occasion if the PRACH occasion is not mapped to a valid PUSCH occasion.  
For the above case, RAN2 discussed whether the starting point for MSGB window is clear from RAN1 specs when the UE does not transmit the PUSCH.
RAN2 kindly requests RAN1 to verify whether the starting point for MSGB window is clear from RAN1 specs when the UE transmits only PRACH in a valid PRACH occasion if the PRACH occasion is not mapped to a valid PUSCH occasion per above and fix it in RAN1 specs if this is needed. 

From current RAN1 spec in TS38.213 [2], it captures following in section 8.2A: 
“In response to a transmission of a PRACH and a PUSCH, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding MsgB-RNTI during a window controlled by higher layers [11, TS 38.321].”
……

Clearly, it means for transmission of msgA (with both PRACH and PUSCH), UE then operates the detection of the msgB accordingly. The part of msgB detection for the msgA only includes PRACH is missing, which such case is allowed in spec, like in section 8.1A
“A UE can transmit a PRACH preamble in a valid PRACH occasion if the PRACH preamble is not mapped to a valid PUSCH occasion.” 

Someone may think that if UE only transmit the PRACH, it should be then following some operation in 4step RACH, like starting the RAR window after the end of PRACH transmission plus a certain gap. In principle, it might be acceptable. However, it is still lack of RAN1 agreement and also not so clear from the spec itself. Because UE needs to know it is still following the 2step RACH procedure, and the window is now still msgB- window, and the detection involves the msgB-RNTI instead of RA-RNTI. 
Observation 1: it is not clear from existing spec on what the starting point for MSGB window is when the UE transmits only PRACH in a valid PRACH occasion.
In addition, the RAN2 LS specifically asked the case that “when the UE transmits only PRACH in a valid PRACH occasion if the PRACH occasion is not mapped to a valid PUSCH occasion”. In fact, there are other cases that UE might be transmitting PRACH only especially even it has a valid PUSCH occasion, e.g., 
1. if due to the power allocation to PUSCH/PUCCH/PRACH/SRS transmissions as described in section 7.5 [2], or due to power allocation in EN-DC or NE-DC or NR-DC operation, the msgA PUSCH has no power thus not transmitted;
2. In section 11.1 [2], UE may need to determine the slot format based on DCI format 2_0, in the case that UE finds “a set of symbols” of the msgA PUSCH occasion is indicated as flexible, or being scheduled by DCI to receive DL, UE may not transmit the UL triggered by higher layer in these set of symbols. Thus the msgA PUSCH may be not transmitted;
3. In section 9[2], it describes that during the overlapping handling for PUCCH/PUSCH with different priority index; the PUSCH could be get cancelled as well. 
Observation 2: there are more cases causing UE transmit PRACH only in addition to the PRACH occasion is not mapped to a valid PUSCH occasion.   
Regarding the reference points to determine the msgB window starting position, there are basically 2 options, one is the after the PUSCH, the other is after the PRACH. For the case that UE transmits both PRACH and PUSCH, it should use after-PUSCH as reference points; and for the case that UE transmits only PRACH when the PRACH has no mapped PUSCH, it should use the after-PRACH as reference points. The tricky case is that if UE transmits PRACH only but actually such PRACH has a mapped valid PUSCH resource. Given the fact that the msgB is preparing by gNB and gNB sometimes cannot tell whether UE cancels the PUSCH transmission. Thus, gNB might still go to detect the corresponding PUSCH, but find nothing there. So it can see that gNB already spends the effort, so it should give gNB enough time to prepare the msgB even in this case the msgB is basically a fall-back RAR., thus after-PUSCH should be adopted as the reference point as shown in the following figure.     

[image: ]
Fig. 1 – illustration of reference points to determine the msgB window starting position.

Proposal 1: for a transmission of both PRACH and the corresponding PUSCH, UE determines the msgB window starting position by using end of corresponding PUSCH as reference points;
Proposal 2: for a transmission of only PRACH with the corresponding PUSCH is not transmitted, UE determines the msgB window starting position by using end of corresponding PUSCH as reference points;
Proposal 3: for a transmission of only PRACH without a valid corresponding PUSCH, UE determines the msgB window starting position by using end of the PRACH as reference points.
Proposal 4: adopt following TP in section 8.2A in TS38.213:
========================== 8.1A of 38.213 unchanged part omitted ==============================
“In response to a transmission of a PRACH and a PUSCH, or a transmission of a PRACH with the corresponding PUSCH is not transmitted, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding MsgB-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PUSCH occasion corresponding to the PUSCH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by msgB-ResponseWindow.
In response to a PRACH transmission without a valid corresponding PUSCH, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding msgB-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in Clause 10.1. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by msgB-ResponseWindow. ”
====================================== End ===========================================

3. TBS configuration limitation
In RAN2 agreement in RAN2#107 and LS to RAN1, they have agreed following:
TB size offered in UL grant in the fallback RAR shall be the same as the TB size offered for payload transmission in MsgA; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).

It indicates that the TBS configured by fallbackRAR should be the same as that configured in msgA PUSCH, considering the resource number (i.e., the RE number) are separately configured in the RAR message and also the MCS indication, which constraints that gNB should be provide a RE number and a MCS that produced a different TBS for UE transmits msg.3 compared to msgA PUSCH.
Proposal 5: adopted following TP in section 6.1.4.2 in TS 38.214: 
========================== 6.1.4.2 of 38.214 unchanged part omitted =============================
The UE shall first determine the number of REs (NRE) within the slot: 

-	A UE first determines the number of REs allocated for PUSCH within a PRB  by 








[bookmark: _Hlk512515248]-	, where is the number of subcarriers in the frequency domain in a physical resource block,  is the number of symbols L of the PUSCH allocation according to Clause 6.1.2.1 for scheduled PUSCH or Clause 6.1.2.3 for configured PUSCH,  is the number of REs for DM-RS per PRB in the allocated duration including the overhead of the DM-RS CDM groups without data, as described for PUSCH with a configured grant in Clause 6.1.2.3 or as indicated by DCI format 0_1 or DCI format 0_2 or as described for DCI format 0_0 in Clause 6.2.2, and  is the overhead configured by higher layer parameter xOverhead in PUSCH-ServingCellConfig. If the  is not configured (a value from 6, 12, or 18), the  is assumed to be 0. For Msg3 transmission the  is always set to 0.



-	A UE determines the total number of REs allocated for PUSCH  by where  is the total number of allocated PRBs for the UE.
-	Next, proceed with steps 2-4 as defined in Clause 5.1.3.2
-	For a PUSCH scheduled by fallbackRAR UL grant, UE assumes the TB size determined by the UL grant in the fallback RAR shall be the same as the TB size used in the corresponding MsgA PUSCH transmission.
========================== 6.1.4.2 of 38.214 unchanged part omitted =============================
4. Conclusion
In this contribution, considerations on 2step RACH are presented. In particular, the following are proposed:
Observation 1: it is not clear from existing spec on what the starting point for MSGB window is when the UE transmits only PRACH in a valid PRACH occasion.
Observation 2: there are more cases causing UE transmit PRACH only in addition to the PRACH occasion is not mapped to a valid PUSCH occasion.   
Proposal 1: for a transmission of both PRACH and the corresponding PUSCH, UE determines the msgB window starting position by using end of corresponding PUSCH as reference points;
Proposal 2: for a transmission of only PRACH with the corresponding PUSCH is not transmitted, UE determines the msgB window starting position by using end of corresponding PUSCH as reference points;
Proposal 3: for a transmission of only PRACH without a valid corresponding PUSCH, UE determines the msgB window starting position by using end of the PRACH as reference points.
Proposal 4: Adopt following TP in section 8.2A in TS38.213:
========================== 8.1A of 38.213 unchanged part omitted ==============================
In response to a transmission of a PRACH and a PUSCH, or a transmission of a PRACH with the corresponding PUSCH is not transmitted, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding MsgB-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PUSCH occasion corresponding to the PUSCH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by msgB-ResponseWindow.
[bookmark: _GoBack]In response to a PRACH transmission without a valid corresponding PUSCH, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding msgB-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in Clause 10.1. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by msgB-ResponseWindow. 
====================================== End ===========================================
Proposal 5: Adopt following TP in section 6.1.4.2 in TS 38.214: 
========================== 6.1.4.2 of 38.214 unchanged part omitted =============================
The UE shall first determine the number of REs (NRE) within the slot: 

-	A UE first determines the number of REs allocated for PUSCH within a PRB  by 








-	, where is the number of subcarriers in the frequency domain in a physical resource block,  is the number of symbols L of the PUSCH allocation according to Clause 6.1.2.1 for scheduled PUSCH or Clause 6.1.2.3 for configured PUSCH,  is the number of REs for DM-RS per PRB in the allocated duration including the overhead of the DM-RS CDM groups without data, as described for PUSCH with a configured grant in Clause 6.1.2.3 or as indicated by DCI format 0_1 or DCI format 0_2 or as described for DCI format 0_0 in Clause 6.2.2, and  is the overhead configured by higher layer parameter xOverhead in PUSCH-ServingCellConfig. If the  is not configured (a value from 6, 12, or 18), the  is assumed to be 0. For Msg3 transmission the  is always set to 0.



-	A UE determines the total number of REs allocated for PUSCH  by where  is the total number of allocated PRBs for the UE.
-	Next, proceed with steps 2-4 as defined in Clause 5.1.3.2
-	For a PUSCH scheduled by fallbackRAR UL grant, UE assumes the TB size determined by the UL grant in the fallback RAR shall be the same as the TB size used in the corresponding MsgA PUSCH transmission.
========================== 6.1.4.2 of 38.214 unchanged part omitted =============================
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