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Introduction
This contribution discusses the following corrections and remaining issues on PRACH procedure:
· update the starting preamble index calculation based on the RAN2 LS 
· ambiguity on SSB indications in handover message and SIB1
· clarify the SSB-RO mapping is based on valid RO (not very clear in currently 213)
· RACH configuration during handover in between inter-frequency cells
Discussions
Msg.1 related issues
Based on the RAN2 LS [2] as shown above, the following proposal is given: 
Proposal 1:　Update the following contents of section 8.1 in 38.213 :RAN2 had previously introduced the parameter totalNumberOfRA-Preambles, to identify the total number of preambles used for contention based and contention free random access (excluding preambles used for other purposes, e.g. for SI request), with the clarification that, if the field is absent, the UE may use all the 64 preambles for RA. 
At RAN2 NR AH-1807 it was clarified that, when the parameter is configured, the preambles used for random access are the ones in the range [0, totalNumberOfRA-Preambles - 1], with the constraint that totalNumberOfRA-Preambles should be a multiple of the number N of SSBs per RACH occasion.
RAN2 understands that this has an impact on the rule for RA preambles mapping to SS/PBCH blocks, when N is higher than 1: in this case the subset of consecutive RA preambles associated with SS/PBCH block n (with 0 ≤ n ≤ N-1) per RACH occasion would start from preamble index n·totalNumberOfRA-Preambles/N (when the parameter is configured) rather than from n·64/N.

<omitted>
If [image: ], [image: ] contention based preambles with consecutive indexes associated with SS/PBCH block [image: ], [image: ], per PRACH occasion start from preamble index n·64/N n·totalNumberOfRA-Preambles/N.
<omitted>
SSB-RO association indication
SSB indication
Based on RAN2 another LS [3], the SSB burst indication during handover seems have ambiguity between the idle UE and the connected/handover UE. The key problem is that the idle UE will associate the PRACH and SSB based on the 8+8 indication in RMSI, however, the handover UE will be signalled 64 full bitmap. Thus the potential misalignment of the two indications could cause such ambiguity. In RAN2’s LS, two options are presented:

Compared with two options, option 1 seems have even less spec impact since both options are fine to RAN2. Clearly, option 1 will put sort of restrictions of the configuration of 64 full bitmap during handover and serving cell addition cases. Meantime, option 2 will need to add new parameters in the ssb-PositionsInBurst2 IE. RAN2 discussed about the configuration of ssb-PositionsInBurst in ServingcellConfigCommon. In handover and serving cell addition cases, now the ssb-PositionsInBurst in ServingcellConfigCommon has only the 64-bit full bit map format for FR2, and if it does not match the ssb-PositionsInBurst in target cell SIB1, it will result in SSB-RO association problem, which RAN2 think should be avoided. 
To respect RAN1 agreement to not change 8+8 bit format in SIB1, while keeping RAN1 intention that achieving configuration flexibility for the actually transmitted SSB, RAN2 think there are basically 2 options to handle this misalignment:
· Option1: Modify the field description of ssb-PositionsInBurst IE in ServingCellConfigCommon to align with target cell RMSI. Specifically, keep the full bitmap in ServingcellConfigCommon but put a restriction in field description that only the same scheme as in SIB1 can be configured during HO and serving cell addition
· Option2: Add two 8-bit bitmaps as the ssb-PositionsInBurst2 IE in ServingCellConfigCommon, i.e., introduce additional inOneGroup and groupPresence in ServingCellConfigCommon  and explain that it is used for deriving the association of RACH occasion and SSB in handover and serving cell addition case in field description. The full bitmap ssb-PositionsInBurst is kept in ServingcellConfigCommon for rate matching purpose.
From RAN2 point of view, above two options both can be implemented in backward compatible manner.
2. Actions:
ACTION: 	
1. RAN2 respectfully asks RAN1 the specific intention/functionalities of 8+8 bit format in SIB1 and the 64 full bit map format in ServingCellConfigCommon.
2. [bookmark: OLE_LINK544][bookmark: OLE_LINK545][bookmark: OLE_LINK546]RAN2 respectfully asks RAN1 to consider the above options, and feedback the preferred solution according to RAN1 functionality.

For rate matching purpose, the full bitmap might be more precise than the 8+8 indication, but if gNB configures the 64 bitmap to be same as 8+8 as suggested by option 1, gNB also has the capability to transmit to UE with the assumption that UE will do rate match based on the 8+8 indication. Thus, it won’t be any critical issue.  
Proposal 2: Take option 1 as the preferred solution and feedback to RAN2.

SSB-RO association clarification
In 38.213, the SSB-RO association rule is introduced before the validation rule is presented. There might be a misunderstanding that the valid ROs is determined after the SSB-RO association, which is not the correct understanding. Thus the following proposal is given.
Proposal 3: add one note under following content in section 8.1 of 38.213:
<omitted>
For preamble format B4 [4, TS 38.211], [image: ]. 
Table 8.1-2: [image: ] values for different preamble subcarrier spacing configurations [image: ]
	Preamble subcarrier spacing
	[image: ]

	1.25 kHz or 5 kHz
	0

	15 kHz or 30 kHz or 60 kHz or 120 kHz
	2


Note that only the valid RO(s) is used for performing SSB-RO association.
<omitted>
RACH configuration during handover in between inter-frequency cells
In last meeting, RACH configuration during handover scenario has been discussed, the following agreement is draw:

However, for the case of unpaired spectrum or in different frequency range (i.e., inter frequency cells), the above two conditions are not enough. For example, in unpaired spectrum, even the x=1 and the association period is equal to 1, there is still a chance that the two neighboring PRACH configuration period/association period holds different valid RO patterns, e.g., the former PRACH configuration period has conflict with DL part/SSB so that some of the ROs are invalid and the later PRACH configuration period is fine.For paired spectrum and within the same frequency range, and L = 4,
· the UE may for handover purpose assume an absolute value of the relative time difference between radio frame i in the current cell and the target cell is less than , if the any of the following conditions of the PRACH configurations are met:
· for PRACH configurations in which  is not equal to 1 in Tables 6.3.3.2-2 and 6.3.3.2-3
· for PRACH configurations in which  is equal to 1 in Tables 6.3.3.2-2 and 6.3.3.2-3 and the association period in Table 8.1-1 of [38.213] is not equal to 1

All that said, a clear condition is desirable to make the configuration complete, which is the association pattern period. Association pattern period is consist of the one or multiple association period(s), and the SSB-RO association pattern could be guaranteed to be the same among different association pattern period. Besides, the maximum value of the association pattern period is 160ms. Therefore, the condition shall be that the association pattern period is not equal to 10ms.
Proposal 4: adding the content under section 6.3.3.2 of 38.211:
<omitted>
For handover purposes within the same frequency range in paired spectrum with , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if any of the following conditions are fulfilled:
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where  and and the association period in Table 8.1-1 of [38.213] is not equal to 1
For handover purposes in unpaired spectrum within the different frequency range in paired spectrum with , or  the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if any of the following conditions are fulfilled:
-	the determined association pattern period in [8.1 of 38.213] is not equal to 10ms
<omitted>

Conclusion
In this contribution, considerations on RACH procedure are presented. In particular, the following are proposed:
P roposal 1:　Update the following contents of section 8.1 in 38.213 :
<omitted>
If [image: ], [image: ] contention based preambles with consecutive indexes associated with SS/PBCH block [image: ], [image: ], per PRACH occasion start from preamble index n·64/N n·totalNumberOfRA-Preambles/N.
<omitted>
　
Proposal 2: Take option 1 as the preferred solution and feedback to RAN2.
Proposal 3: add one note under following content in section 8.1 of 38.213:
<omitted>
For preamble format B4 [4, TS 38.211], [image: ]. 
Table 8.1-2: [image: ] values for different preamble subcarrier spacing configurations [image: ]
	Preamble subcarrier spacing
	[image: ]

	1.25 kHz or 5 kHz
	0

	15 kHz or 30 kHz or 60 kHz or 120 kHz
	2


Note that only the valid RO(s) is used for performing SSB-RO association.
<omitted>
Proposal 4: adding the content under section 6.3.3.2 of 38.211:
<omitted>
For handover purposes within the same frequency range in paired spectrum with , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if any of the following conditions are fulfilled:
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where 
-	the entries in Tables 6.3.3.2-2 and 6.3.3.2-3 where  and and the association period in Table 8.1-1 of [38.213] is not equal to 1
For handover purposes in unpaired spectrum within the different frequency range in paired spectrum with , or  the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if any of the following conditions are fulfilled:
-	the determined association pattern period in [8.1 of 38.213] is not equal to 10ms
<omitted>
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