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1. Introduction
In this document, we will discuss about remains of 2-step RACH procedure. Also, we provide the corresponding text proposals. 

2. Discussion
2.1. msgB monitoring time duration for 2-step RACH 
In RAN1#99 meeting, it was agreed to include indication bits of SFN (i.e., LSB of SFN) in DCI for 2-step RACH in order to distinguish DCI with CRC scrambled by same msgB-RNTI within 40ms. In this case, UE should always obtain SFN information for serving cell or target cell. However, during handover procedure, UE can obtain SFN information by decoding PBCH after random access procedure. But, it is not allowable for UE to operate PBCH decoding before random access procedure during handover, it is hard to use SFN information for indicating the time information. To resolve the problem, we need to discuss and select one solution among below three alterative.
· Alt.1: LSBs of SFN is reinterpreted as msgB monitoring time duration 
· Alt.2: UE assume up to 10ms monitoring window for msgB monitoring with msgB-RNTI
· Alt.3: Newly define handover interrupt time for 2-step RACH

Reinterpretation as msgB monitoring time duration
Instead of using absolute time information (i.e., SFN index), it can be considered that relative SFN information (e.g., msgB monitoring time duration) is indicated by N-bit in DCI. In Figure 1, one example how to indicate SFN difference between ROs with same RA-RNTI within N*10ms duration is depicted.
 [image: ]
Figure 1. Example of indicating relative value of SFN between ROs with same RA-RNTI within N*10ms duration
As shown in Figure 1, within 10ms from the RACH slot where selected RO is located, the indication bit in DCI can be set as ‘00’ (when 2-bits are applied). Then, within next 10ms, the indication bit in DCI can be set as ‘01’.

UE assume up to 10ms monitoring window for msgB monitoring with msgB-RNTI
In case of handover to paired spectrum, UE assume the msgB monitoring window length is maximum 10ms when UE is configured msgB monitoring window with over 10ms. To be specific, when UE monitors PDCCH using msgB-RNTI for receiving fall-back RAR, UE assume up to 10ms length of msgB monitoring window. On the other hand, when UE monitors PDSCH using C-RNTI for receiving success RAR, UE operate msgB monitoring within the window length configured by msgB-ResponseWindow. 
For the UE assumption for using reduced monitoring window for receiving fall-back RAR, RAN2 confirmation is necessity.

Newly define handover interrupt time for 2-step RACH
In the handover case in asynchronous network, UE shall complete the 2-step RACH based handover procedure within the handover interrupt time T2step_RACH_handover for 2-step RACH, which needs to be defined in TS38.133 and shall be smaller than or equal to Tinterrupt (=Tsearch + TIU + Tprocessing + T Δ+Tmargin ms) in Section 6.1.1.2 (NR FR1 – FR1 Handover) in TS38.133.
For newly defining handover interrupt time, RAN4 confirmation is necessity.

Proposal 1: For resolving SFN issue, select one solution among below three alternatives: 
· Alt.1: In DCI with CRC scrambled by msgB-RNTI, the indication bits ‘LSBs of SFN’ are interpreted to indicate msgB monitoring time duration with same msgB-RNTI within N*10ms duration.
· msgB monitoring time duration started before 0*N ~ 10*N ms, where, N = , and  is the LSB of SFN
· Alt.2: For handover purpose to a target cell in asynchronous network, for msgB monitoring with msgB-RNTI, UE assumes that the length of the monitoring window is up to 10ms when UE is configured that the length of the monitoring window is over 10ms by msgB-ResponseWindow. Also, for msgB monitoring with C-RNTI, UE assumes the length of monitoring window configured by msgB-ResponseWindow. Send LS to RAN2 for confirming the RAN1 assumption.
· Alt.3: In the handover case in asynchronous network, UE shall complete the 2-step RACH based handover procedure within the handover interrupt time T2step_RACH_handover for 2-step RACH, which needs to be defined in TS38.133 and shall be smaller than or equal to Tinterrupt (=Tsearch + TIU + Tprocessing + T Δ+Tmargin ms) in Section 6.1.1.2 (NR FR1 – FR1 Handover) in TS38.133. Send LS to RAN4 for confirming the RAN1 assumption.

2.2. msgB monitoring start for msgA Preamble only transmission 
For the current description for RAR, one case (i.e., a transmission of a PRACH and a PUSCH) is assumed as below:
	<-----------------------------------------------------Other parts are omitted--------------------------------------------------------->
8.2A Random access response - Type-2 random access procedure 
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]. 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.
<-----------------------------------------------------Other parts are omitted--------------------------------------------------------->



But, according to the description for msgA Preamble only transmission, we can see that it is assumed that UE does not transmit a PUSCH in a PUSCH occasion as below:   
	A UE does not transmit a PUSCH in a PUSCH occasion if the PUSCH occasion associated with a DMRS resource is not mapped to a preamble of valid PRACH occasions. A UE can transmit a PRACH preamble in a valid PRACH occasion if the PRACH preamble is not mapped to a valid PUSCH occasion.



Therefore, we see that the description for monitoring window start in section 8.2A in TS38.213 should be modified to reflect the case for msgA Preamble only transmission. Two alternatives as a reference time for msgB monitoring window start can be discussed. 
· Alt.1: The last symbol of the PRACH occasion corresponding to the PRACH transmission (which is same discription for 4-step RACH) 
· Alt.2: The last symbol of any valid PUSCH occasion mapped to a preamble of the valid PRACH occasion for the PRACH transmission

Proposal 2: 
For msgA PRACH only case, select one alternative among below two alternatives as the starting of msgB window 
· Alt.1: If the PUSCH occasion associated with a DMRS resource is not mapped to a preamble of valid PRACH occasions, 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.
· Alt.2: If the PUSCH occasion associated with a DMRS resource is not mapped to a preamble of valid PRACH occasions, 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 any valid PUSCH occasion mapped to a preamble of the valid PRACH occasion for the preamble, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set.

2.3. msgB monitoring start for msgA PUSCH dropping case
In the previous RAN1 #98bis meeting [2], following was agreed for msgB window considering failure of LBT in shared spectrum:
	Agreements:
· The starting of msgB window should follow that defined for 2-step RACH regardless of failure of LBT for msgA PUSCH.



There is the case when UEs cannot transmit msgA PUSCH in accordance with failure of LBT before the PUSCH occasion and it can be dropped. However, current version of CR has ambiguous point and it doesn’t reflect the point of view that msgB window can start after originally designated last symbol of the PUSCH occasion as shown below:

	<-----------------------------------------------------Other parts are omitted--------------------------------------------------------->
8.2A Random access response - Type-2 random access procedure 
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]. 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.
<-----------------------------------------------------Other parts are omitted--------------------------------------------------------->



The above first sentence of description can be interpreted that msgB only starts when PRACH and PUSCH are transmitted at the same time. Furthermore, in fourth sentence, the reference of last symbol also can be misinterpreted as being able to be “PUSCH occasion” only when actual transmission of PUSCH is transmitted. The description for msgB monitoring window start should be changed for taking ‘PUSCH dropping / PUSCH transmission case in NR-U’ into account.
Proposal 3: 
· The description for msgB monitoring window start should be changed for taking ‘PUSCH dropping / PUSCH transmission case in NR-U’ into account.

Conclusion
In this contribution, we discussed the remaining detail for msgB monitoring time duration. As a conclusion of the discussion, we summarize our views as follows:
Proposal 1: For resolving SFN issue, select one solution among below three alternatives: 
· Alt.1: In DCI with CRC scrambled by msgB-RNTI, the indication bits ‘LSBs of SFN’ are interpreted to indicate msgB monitoring time duration with same msgB-RNTI within N*10ms duration.
· msgB monitoring time duration started before 0*N ~ 10*N ms, where, N = , and  is the LSB of SFN
· Alt.2: For handover purpose to a target cell in asynchronous network, for msgB monitoring with msgB-RNTI, UE assumes that the length of the monitoring window is up to 10ms when UE is configured that the length of the monitoring window is over 10ms by msgB-ResponseWindow. Also, for msgB monitoring with C-RNTI, UE assumes the length of monitoring window configured by msgB-ResponseWindow. Send LS to RAN2 for confirming the RAN1 assumption.
· Alt.3: In the handover case in asynchronous network, UE shall complete the 2-step RACH based handover procedure within the handover interrupt time T2step_RACH_handover for 2-step RACH, which needs to be defined in TS38.133 and shall be smaller than or equal to Tinterrupt (=Tsearch + TIU + Tprocessing + T Δ+Tmargin ms) in Section 6.1.1.2 (NR FR1 – FR1 Handover) in TS38.133. Send LS to RAN4 for confirming the RAN1 assumption.

Proposal 2: 
For msgA PRACH only case, select one alternative among below two alternatives as the starting of msgB window 
· Alt.1: If the PUSCH occasion associated with a DMRS resource is not mapped to a preamble of valid PRACH occasions, 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.
· Alt.2: If the PUSCH occasion associated with a DMRS resource is not mapped to a preamble of valid PRACH occasions, 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 any valid PUSCH occasion mapped to a preamble of the valid PRACH occasion for the preamble, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set.

Proposal 3: 
· [bookmark: _GoBack]The description for msgB monitoring window start should be changed for taking ‘PUSCH dropping / PUSCH transmission case in NR-U’ into account.
· Adopt the TP#N in the Appendix to capture the random access response in TS 38.213.
-------------------------------------------start of TP#n for 38.213 section 8.2A [1]-----------------------------------
<-------------------------------------------------------Other parts are omitted----------------------------------------------------------->
8.2A Random access response - Type-2 random access procedure 
If the PUSCH occasion associated with a DMRS resource is mapped to a preamble of valid PRACH occasions, in In response to a transmission of a PRACH only or both 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]. 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, regardless of whether or not the UE transmits the PUSCH in the slot, 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. 
If the PUSCH occasion associated with a DMRS resource is not mapped to a preamble of valid PRACH occasions, in In response to a transmission of a PRACH only 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]. 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 the PRACH occasion corresponding to the PRACH 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. 
<-------------------------------------------------------Other parts are omitted----------------------------------------------------------->

-------------------------------------------end of TP#n for 38.213 section 8.2A --------------------------------------
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