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1. Introduction
In this contribution, some remaining issues on RACH procedure are discussed.

2. Discussion
2.1. CSI-RS based RACH configuration
In the previous RAN1 meeting, RAN1 has focused on the association between SSB and RO, and the design of CSI-RS based RACH has been left to RAN2. It is noted that the current high-layer specification already includes the definition of CSI-RS-RO resource which is used for different purposes, i.e., CSI-RS based handover and BFR. As for the CSI-RS-RO resource that serves contention-free based handover, its signal structure is shown as below [1]. We can see that for an indicated CSI-RS, CFRA-CSIRS-Resource contains a specific preamble index and a list of ROs indexes.

There are some differences between SSB based RACH and CSI-RS based RACH. Unlike the SSB based RACH where the number of SSB per RO is configured by an individual parameter that applies to all SSB, the number of RO mapped to a CSI-RS resource is derived by the length of ra-OccasionList and can be different depending on the CSI-RS index. Furthermore, based on the definition of maxRA-OccasionsPerCSIRS, it is noted that the max value of RO index should be less than maxRA-Occasions which is the maximum number of ROs in the system, and it also implies that all RO indexes involved in CSI-RS based RACH configuration are globally defined. From the information elements listed below, it is clear that BFR-CSIRS-Resource has many similarities to CFRA-CSIRS-Resource, and the indexes of ROs for CSI-RS based BFR procedure are global-allocated as well.
· rach-ConfigDedicated

CFRA-CSIRS-Resource ::= 

SEQUENCE {


csi-RS






CSI-RS-Index,


ra-OccasionList




SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),


ra-PreambleIndex



INTEGER (0..63),



...

}
· BeamFailureRecoveryConfig 
BFR-CSIRS-Resource ::=


SEQUENCE {


csi-RS






NZP-CSI-RS-ResourceId,


ra-OccasionList

SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1)
OPTIONAL,
-- Need R


ra-PreambleIndex


INTEGER (0..63)




OPTIONAL,
-- Need R

...

}
· Multiplicity and type constraint definitions
maxRA-CSIRS-Resources 




INTEGER ::= 96

maxRA-OccasionsPerCSIRS




INTEGER ::= 64


-- Maximum number of RA occasions for one CSI-RS

maxRA-Occasions-1





INTEGER ::=
511


-- Maximum number of RA occasions in the system
Observation 1: RO indexes involved in CSI-RS based RACH configuration are globally defined.

RAN2 has discussed the issue of the PRACH resource selection for CSI-RS in “[AH1807 Offline#109] CR to RO selection procedure” [2] of RAN2 AH1807 meeting and raised questions about how to determine the RO with the indicated RO index.

When the number of PRACH occasions is determined by prach-ConfigurationIndex and msg1-FDM, the next step the RO pattern should be given. However, the current 38.213 captures only for the ordering of the PRACH occasions for SSB as below [3], but for the ordering of the PRACH occasions of CSI-RS, there is no explicit instruction. If this ordering rule is not set, then the PRACH resource selection for CSI-RS would not be supported, either, even the ra-OccasionList that the UE shall use when performing CF-RA upon selecting the candidate beam identified by this CSI-RS has been defined. 
	---------------------------------------------- FROM 38.213 section 8.1------------------------------------------------------

For a PRACH transmission triggered by a PDCCH order, the PRACH mask index field [5, TS 38.212], if the value of the Random Access Preamble index field is not zero, indicates the PRACH occasion for the PRACH transmission where the PRACH occasions are associated with the SS/PBCH index provided by the SS/PBCH index field of the PDCCH order. For the indicated preamble index, the ordering of the PRACH occasions is
-
First, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions

-
Second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot
-
Third, in increasing order of indexes for PRACH slots
---------------------------------------------- FROM 38.213 section 8.1 ------------------------------------------------------


Observation 2: If the global ordering of ROs is not defined, the PRACH resource selection for CSI-RS would be not supported either.

From the perspective of simplicity, one way to solve the problems observed above is to apply a similar rule of global numbering, i.e., frequency first and then time, to the ROs associated with CSI-RS, meanwhile the NW should guarantee that the global RO index is smaller than the number of ROs within a PRACH periodicity. 
Then, an additional instruction for the ordering of the PRACH occasions of CSI-RS is needed in 38.213.
	--------------------------------------------------- Start of the 1st text proposal---------------------------------------------------
8.1
Random access preamble
For a PRACH transmission triggered by a PDCCH order, the PRACH mask index field [5, TS 38.212], if the value of the Random Access Preamble index field is not zero, indicates the PRACH occasion for the PRACH transmission where the PRACH occasions are associated with the SS/PBCH index provided by the SS/PBCH index field of the PDCCH order. For the indicated preamble index, the ordering of the PRACH occasions is

For the indicated preamble index, the ordering of the PRACH occasions is

-
First, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions

-
Second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot

-
Third, in increasing order of indexes for PRACH slots

For a PRACH transmission triggered by higher layer, the resources filed indicates the PRACH occasion is associated with a periodic CSI-RS, if the value of the Random Access Preamble index field is not zero, the ordering of the PRACH occasions is
-
First, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions

-
Second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot

-
Third, in increasing order of indexes for PRACH slots
--------------------------------------------------- end of the 1st text proposal---------------------------------------------------


Proposal 1: The global ordering of the PRACH occasions within a PRACH periodicity is
-
First, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions.

-
Second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot.

-
Third, in increasing order of indexes for PRACH slots.

Proposal 2: Adopt the above TP to section 8.1 of 38.213.
2.2. RAR monitoring
In the last meeting, RAN1 agreed that while monitoring Type 1 PDCCH common search space during the RA procedure, UE can ignore the tci-StatesPDCCH of the associated CORESET if any tci-StatesPDCCH is configured with the associated CO. However, this behavior is not fully embodied in the specification and should be clarified.
	---------------------------------------------------Start of the 2nd text proposal---------------------------------------------------
8.2
Random access response

If a UE detects a DCI format 1_0 with the CRC scrambled by the corresponding RA-RNTI and receives the corresponding PDSCH that includes the DL-SCH transport block, the UE may assume that the PDSCH and the PDCCH scheduling the PDSCH have same DM-RS antenna port quasi co-location properties, as described in [6, 38.214], as for a SS/PBCH block or a CSI-RS resource the UE used for PRACH association as described in Subclause 8.1, regardless of whether or not the higher layer parameter TCI-StatesPDCCH is provided for the CORESET where the PDCCH is received. If the UE attempts to detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order that triggers non-contention based random access procedure, the UE may assume that the PDCCH and the PDCCH order have same DM-RS antenna port quasi co-location properties.
---------------------------------------------------end of the 2nd text proposal---------------------------------------------------


Proposal 3: Adopt the above TP to section 8.2 of 38.213.
3. Conclusion

In this contribution, we discuss some remaining issues for RACH procedure, and have the following proposals:
Observation 1: RO indexes involved in CSI-RS based RACH configuration are globally defined.
Observation 2: If the global ordering of ROs is not defined, the PRACH resource selection for CSI-RS would be not supported either.
Proposal 1: The global ordering of the PRACH occasions within a PRACH periodicity is
-
First, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions.

-
Second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot.

-
Third, in increasing order of indexes for PRACH slots.
Proposal 2: Adopt the above TP to section 8.1 of 38.213.
Proposal 3: Adopt the above TP to section 8.2 of 38.213.
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