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Introduction
In RAN1 #92, the following was agreed [1].
	Agreements:
· UE assumes that the DMRS of both the received PDCCH order and the PDCCH of the corresponding Msg2 are QCLed with the same SSB/CSI-RS.
· gNB configures 9 bits to indicate RACH occasion index.
· 6 bits are used to indicate an SSB index
· Note: This SSB index is just intended to find the RACH occasion to transmit Msg1
· 3 bits are used to indicate the relative RACH occasion index that corresponds to the indicated SSB index
· Note: UE follows the SSB  CBRA mapping rule to find the specific RACH occasion.
· The SSB/CSI-RS that is QCLed with both the DM-RS of PDCCH order and the DM-RS of the PDCCH of the corresponding Msg2 is used for pathloss estimation associated with Msg1.


On the other hand, in RAN2#101bis, LS which tries to modify the agreement above was made. In this contribution, we share our view regarding the RACCH occasion index in PDCCH order.
Discussions
[bookmark: OLE_LINK1]Relative RACH occasion index in PDCCH order
In RAN1#92, 3 bits relative RACH occasion index that corresponds the indicated SSB index in PDCCH order was agreed [1]. However, in RAN2#101bis, RAN2 has made the following agreements on the design of the PRACH table [2]:
	· We confirm that we do have a PRACH mask index
· The PRACH table for RRC signalling should be applicable for all the SSBs.
· The PRACH mask is 4 bits, and is used for both RRC and PDCCH order. 
· The PRACH mask indicates 16 indices in the PRACH table. Within the table: (a) one index for all the RACH-Occasions; (b) 8 indices for 8 RACH-Occasions; (c) 1 index for the even number of RACH-Occasions and 1 index for the odd number of RACH-Occasions.



In [2], an example of the table for PRACH mask index is shown as Table 1.
Table 1: Example of table for PRACH mask index
	PRACH mask Index
	Allowed RACH occasion

	0
	All

	1
	RACH occasion index 1

	2
	RACH occasion index 2

	3
	RACH occasion index 3

	4
	RACH occasion index 4

	5
	RACH occasion index 5

	6
	RACH occasion index 6

	7
	RACH occasion index 7

	8
	RACH occasion index 8

	9
	Every even RACH occasion

	10
	Every odd RACH occasion

	11
	reserved

	12
	reserved

	13
	reserved

	14
	reserved

	15
	reserved



Moreover, it is proposed to increase the number of bits to indicate the relative RACH occasion index from 3 bits to 4 bits with adapting the name “PRACH mask index” instead of “relative PRACH occasion index” Firstly, RAN1 need to clarify whether “relative RACH occasion index” in RAN1 agreement and “PRACH mask index” in RAN2 agreement can be same or not.
Observation:
· RAN1 need to clarify whether “relative RACH occasion index” in RAN1 agreement and “PRACH mask index” in RAN2 agreement can be same or not
If relative RACH occasion index can be PRACH mask index, the definition of “PRACH occasion index” in Table1 (i.e. how to index among multiple RACH occasions corresponds to a certain SS/PBCH block) needs to be clarified. In NR, multiple RACH occasions in frequency domain can be associated to a certain SSB index based on SSB-per-rach-occasion (i.e. 1/8, 1/4, 1/2) and multiple RACH occasions can be mapped in time domain if the number of RACH occasions within a period is larger enough than the number of SS/PBCH blocks.
Fig.1 shows an example of RACH occasion allocation. In this case, 2 SS/PBCH blocks are actually transmitted and each SSB index is mapped to 12 RACH occasions within association period.
[image: ]
Fig.1. Example of RACCH occasion allocation
In such case, there are some options for mapping rule of RACH occasion indices.
[image: ]
Fig.2. Option 1 for the mapping rule of RACH occasion indices
In Option 1, RACH occasion indices are mapped once within an association period with frequency-first rule. This rule is similar with the mapping rule of SSB index but timing flexibility for PDCCH order-based PRACH transmission may be limited if the number of time instance for RACH occasion is large. Moreover, if different UEs with different RO indices may transmit PRACH simultaneously, gNB is required to transmit different RAR with different RA-RNTIs and it may impact the capacity of search space within RAR window.
[image: ]
Fig.3. Option 2 for the mapping rule of RACH occasion indices
In Option 2, RACH occasion indices are mapped once within an association period with time-first rule. This option implies multiple UEs are spread in time domain by RACH occasion index and it has more timing flexibility compared with Option 1.
[image: ]
Fig.4. Option 3 for the mapping rule of RACH occasion indices
[bookmark: _GoBack]In Option 3, RACH occasion indices are cyclically mapped within an association period with frequency-first rule (or it can be time-first rule). This option has enough timing flexibility but gNB is required to monitor most of time instance for a UE and it may increase complexity at gNB side.
There may be another potential options but the definition of RACH occasion index should be clarified considering timing flexibility and potential complexity issue.
Proposal:
· RAN1 should clarify the definition of RACH occasion index in PDCCH order
· RACH occasion indices should be mapped with enough timing flexibility
Conclusion
In this contribution, we have the following observations and proposals:
Observation:
· RAN1 need to clarify whether “relative RACH occasion index” in RAN1 agreement and “PRACH mask index” in RAN2 agreement can be same or not
Proposal:
· RAN1 should clarify the definition of RACH occasion index in PDCCH order
· RACH occasion indices should be mapped with enough timing flexibility
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