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Introduction 
In the previous meetings, it has been agreed that:
	1, On demand SI request will maximize commonality with the RACH procedure
2, If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1. 


[bookmark: OLE_LINK10]However, how to map the Preamble/ROs to the different SI combinations is still an open issue. In this contribution we further discuss this issue and give our proposals. 
Discussions
In this section, we first discuss whether the Preamble/ROs for the SI request shall be allocated per SSB as the CBRA has done, and then analyze how many Preamble/RO combinations are needed for the SI request, at last we give our proposals on mapping from Preamble/ROs to the SI request.
Preamble/ROs allocation per SSB or not
For the CBRA, the Preamble/ROs allocation parameters are indicated in the Table1.
Table 1 ssb-perRACH-OccasionAndCB-PreamblesPerSSB for CBRA
		ssb-perRACH-OccasionAndCB-PreamblesPerSSB	CHOICE { 
		oneEighth	ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneFourth	ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneHalf		ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		one			ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		two			ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 
		four		INTEGER (1..16), 
		eight		INTEGER (1..8), 
		sixteen		INTEGER (1..4)
	}                                                        


Meanwhile, for the CBRA, the association between the actually transmitted SS/PBCH blocks and the RACH transmission occasions has been agreed in RAN1 as follow:
	Actually transmitted SS/PBCH blocks are associated to RACH transmission according in the following order:
· First in increasing preamble indices within a single RACH occasion.
· Then in increasing number of frequency multiplexed RACH occasion.
· Then in increasing number of time-domain RACH occasion within a RACH slot.
· Then in increasing number of RACH slots. 
The number of SS/PBCH blocks associated to one RACH occasion is determined by parameter SSB-per-rach-occasion. If SSB-per-rach-occasion is less than one, one SS/PBCH is mapped to 1/SSB-per-rach-occasion consecutive RACH occasions.


To better understand above agreements, we give a simple example as below: 
	We assume
-  The number of beams = 4
-  The number of PRACH transmission occasions FDMed in one time slot Msg1-FDM: 2
-  ssb-perRACH-Occasion = oneHalf , which means there shall be 2 ROs for each beam.
-  Prach configuration Index = 12 (the preamble was transmitted only at even SFN with subframe = 0,2,4,6,8)
Then the mapping from SI request to RO on each beam are shown as follow:


Figure 1: Mapping relationship between RO and Beam




When it comes to the Msg1-based SI request procedure, upon receiving the SI request, the network only needs to send a PRAID list as response, and then broadcast the requested SIs according to the scheduling information. Thus the question is whether it is still necessary to assign preambles/ROs per beam for the SI request. If not, the gNB can’t get the DL beam information from the Msg1, then the gNB has to send the response with beam sweeping. Furthermore considering that “On demand SI request shall maximize commonality with the RACH procedure” as agreed in the #98 meeting, we propose:

Proposal 1: The Preamble/RO for msg1-based SI request shall be configured per SSB.
Number of Preamble/RO Combinations for each SSB
In this section, we discuss how many preamble/RO combinations are needed for each SSB. For the CBRA, the number of the Preamble/ROs combinations per SSB can be summarized as follow:



In which, k is the number of the Preamble/ROs combinations per beam. For example, if CB-PreamblesPerSSB = n32 with ssb-perRACH-Occasion = oneEighth, there would be 8 ROs for each SSB and 32 preamble Indexes for each RO, so there are 256 Preamble/ROs combinations for each beam. Then the UE with the same best DL beam can select its preferred Preamble/RO from these 256 combinations. When it comes to the Msg1-based SI request procedure, the difference is that the maximum number of the Preamble/RO combinations for each beam depends on the number of the Msg1-based SIs. To identify different SI combinations, for each SSB there shall be 2^n-1 different preamble/ROs combinations reserved for n Msg1-based SIs. For example, if there are 2 Msg1-based SIs: SI1 and SI2, there shall be  different preamble/RO combinations (for SI1 only, SI2 only, SI1+SI2 respectively). 
[bookmark: _GoBack]Proposal 2: For each SSB, there shall be 2^n-1 different preamble/RO combinations reserved, in which n is the number of the Msg1-based SIs.
SI Request and Preamble/RO mapping method
In this section we discuss how to reserve 2^n-1 different preamble/RO combinations for the SI request. The first question is whether a preamble Index can be used by both CBRA and Msg1-based SI request. Obviously, if one preamble can be used by both CBRA and Msg1-based SI request, the different ROs shall be assigned for CBRA and Msg1-based SI request respectively. From the ASN.1 structure perspective, it has to indicate which ROs are reserved for CBRA and which ROs are reserved for the SI request, it will increase RMSI size. Besides, if part of ROs are reserved for the SI request only, these ROs can’t be used by the CBRA, which will also increase CBRA delay. Thus, for simplicity, we propose:
Proposal 3: For simplicity, a set of preamble Indexes shall be reserved for the Msg1-based SI request only.



If proposal 2 and proposal 3 were agreed, then the mapping from Preamble/RO to the SI request will become simple. The gNB can either indicate the number of the Preamble Indexes that are reserved for the Msg1-based SI request or the number of SSBs per RO (it doesn’t preclude to reuse the  “SSB-per-RACH-Occasion” for CBRA). For example, we assume that there were 4 Msg1-based SIs, if the network indicates 8 preambles are reserved for Msg1-based SI request, then there should be  ROs for each beam, or if the network indicates 1/2 SSB per RO, then there should be  preambles reserved. Please note that for some extreme cases, e.g. there are 16 SSBs in one RO, at most 2 Msg1-based SIs can be configured to make sure that . 
To better understand above scheme, we give a simple example as follow: 
	We assume
-  The number of beams = 4
-  There are 4 Msg1 based SIs:  SI1/SI2/SI3/SI4 
-  The number of PRACH transmission occasions FDMed in one time slot: 2
-  Prach configuration Index = 12 (the preamble was transmitted only at even SFN with subframe = 0,2,4,6,8)

According to the proposal 2, there shall be Preamble/RO combinations, then if the gNB indicates the number of SSB per RO is 1/2(or indicate the number of reserved Preambles is 8), the mapping from SI request to Preamble/RO on each beam is shown as follow:


Note: In this figure, the “s” is the start index of the preambles that are reserved for the Msg1-bases SIs.
Figure 2: Mapping from Preamble/RO to SI request



Proposal 4: The  shall be equal to 2^n-1, in which n is the number of the Msg1-based SIs.
Proposal 5: Based on the proposal 4, for the RACH configuration of themsg1-based SI request, the gNB can indicate either the number of Preambles that are reserved for the SI request or the number of SSB per RO.
Based on the proposal 4 and proposal 5, we can get the number of reserved preambles explicitly or implicitly, then the question is how to determine the start index, for example if there are 32 preambles reserved for CBRA and 8 preambles reserved for the Msg1-based SI request, does it mean that the preamble index start from 33 to 40 are reserved for the Msg1-based SI request? Whether an explicit start point is needed? To guarantee configuration flexibility, a start Index can be indicated in the Rach-CommonConfig. If this parameter is configured, the UE can take it as a start index, otherwise, the UE determines the start Index based on the number of preambles that reserved for CBRA.
Proposal 6: The gNB indicates the start index of the preambles that are reserved for the Msg1-bases SIs.
Proposal 7: Send an LS to RAN1 to inform above proposals and ask RAN1 to determine further detail.
Conclusion 
Based on all the analysis above, we give our proposals as:
Proposal 1: The Preamble/RO for msg1-based SI request shall be configured per SSB.
Proposal 2: For each SSB, there shall be 2^n-1 different preamble/RO combinations reserved, in which n is the number of the Msg1-based SIs.
Proposal 3: For simplicity, a set of preamble Indexes shall be reserved for the Msg1-based SI request only.

Proposal 4: The  shall be equal to 2^n-1, in which n is the number of the Msg1-based SIs.
Proposal 5: Based on the proposal 4, for the RACH configuration of themsg1-based SI request, the gNB can indicate either the number of Preambles that are reserved for the SI request or the number of SSB per RO.
Proposal 6: The gNB indicates the start index of the preambles that are reserved for the Msg1-bases SIs.
Proposal 7: Send an LS to RAN1 to inform above proposals and ask RAN1 to determine further detail.
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