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Introduction 
There has been some discussion on the on-demand SI scheme, and for the Msg1 based scheme, the following agreement has been made:
#97 Agreements for on demand request of broadcast SI transmission.
1:	For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request.
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.
#98Agreements
1:	For MSG1 based SI request, the minimum granularity of requested SI is one SI message (a set of SIBs as in LTE).
2:	For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.

[bookmark: OLE_LINK10]However, how to map the Preamble/RACH resources to the different SI combinations is still an open issue, and according to the previous discussion, the main drawback of the MSG1-based scheme is that a number of  preamble/RACH resources have to be reserved for the SI request, which will reduce the number of preambles available for the non-SI triggered RA procedure. In this contribution we further discuss how to map the Preamble/RACH resources to reduce the preamble/RACH resources reservation. 
Discussions
In this section, we first briefly review the existing MSG1-based solutions and then propose our group based scheme, at last we analyze its effect on the SI-window design.
MSG1-based solutions introduction
According the previous discussion, there are two main MSG1-based solutions as summarized in [1]:
Solution 1: Use the different Preamble/RACH resources to indicate different SI combinations, which means if there are n SIs, there would be 2^n-1 Preamble/RACH resources reserved. For this solution, as the increasing of the SIs, too many RACH resources are reserved, which will affect the non-SI triggered RACH procedure significantly.
Solution 2: Reserve only one preamble or RACH resource, then send this preamble at the previous slot of the requested SI. With this solution, the UE can request only one SI in 1 SI request, if UE wants to receive n on-demand SIs based on MSG1, the UE has to send preamble n times. For example: as shown in the Fig1, if the UE want to request 6 SIs with Msg1, the UE has to send SI request 6 times. Besides, for the cases when the network failed to detect the preamble, if the length of SI window is not long enough to resend the preamble, the UE has to wait until the next SI period.
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Fig 1: MSG1-based scheme (solution 2)

To solve the problems in the solution 1 and solution 2, we propose a group based SI Request scheme in the next section.
Group based SI request scheme
As analyzed in the section 2.1, we shall try to reduce the Preamble/RACH resources reservation. To achieve this purpose, first we can define a SI request window, then the gNB only reserve the Preamble/RACH resources in the SI request window. Furthermore, we can divide all of the SIs into N groups as shown in the Fig 2, then for each SI group, there is an associated SI request window. To avoid confusion, the SI request windows for different SI groups shall be non-overlapping. By this method, for each SI request window, only 2^m-1 preamble/RACH resources are reserved, where m is the number of the SIs in the following SI group. Upon receiving the SI request, the gNB first determine its corresponding SI group based on the reception time, and then determine the SIs in this SI group based on the dedicated Preamble/RACH resources. 
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Figure 2: SI group and SI window
Note: For sake of discussion, we first assume the SI request window and SI window is non-overlapping.
In the section 2.2, we will analyze SI request window and SI window overlapping scenario.

We can take the Fig2 as an example, there are 3 SI groups and for each SI group there is a SI request window noted with SI request window 1/2/3 respectively. For the SI group 1, there are 3 SIs, thus the gNB only needs to reserve 7 preamble or RACH resources at the SI request window 1 as shown in the Table 1:

	Preamble/RACH resources Index
	SI combination
	Preamble/RACH resources Index
	SI combination

	1
	SI1
	5
	SI1/3

	2
	SI2
	6
	SI2/3

	3
	SI3
	7
	SI1/2/3

	4
	SI1/2
	
	


Table 1: Preamble/RACH resources Index and SI combination Mapping(1)
While at the SI request window 2, only 3 preamble or RACH resources are needed. 
	Preamble/RACH resources Index
	SI combination

	1
	SI4

	2
	SI5

	3
	SI4/5


Table 2: Preamble/RACH resources Index and SI combination Mapping(2)
Obviously, at the SI request window 3, only 1 preamble or RACH resource is needed. 
Proposal 1: Divide all of the SIs into N groups and associate each SI group with a SI request window, the SI request windows for different SI groups are non-overlapping.
Proposal 2: The gNB only reserve preamble or RACH resources in the SI request window, and for the SI request window, the number of preamble or RACH resources depends on the number of SIs in the following SI Group.
Then when the UE wants to request SIs based on MSG1, it shall determine the SI group first, and then select preamble/RACH resources based on the Mapping relationship between Preamble/RACH resources Index and SI combinations. For example: 
a. If the UE request SI 1/2, the UE should send SI request at the SI request window 1 and select Preamble/RACH resources with Index 4.
b. If the UE request SI1/2 and SI4, the UE should send a preamble/RACH resources with Index 4 at SI request window1 and then send SI request with #index 1 at the SI request window 2.
[bookmark: OLE_LINK2][bookmark: OLE_LINK6]Proposal 3: The UE shall determine the SI group first, and then select preamble/RACH resources based on the Mapping relationship between Preamble/RACH resources Index and SI combinations.
Effect on the SI-window design
In the section 2.2, for sake of discussion, we just assumed that the SI Request window and SI window are non-overlapping. However to reduce the SI acquiring delay, as shown in the Fig 3, the SI request window can overlap with the SI window, though it can’t overlap with other SI request windows.
For some abnormal cases, when the UE doesn’t receive the corresponding RAR in the RA-Window, it will resend preamble again, thus the length of the SI request window shall be long enough to execute some abnormal RA procedures. But just as in the LTE, the length of SI window could be 1ms(special scenario),2 ms, 5ms and so on,  then as shown in the Figure 3, we assume that the length of SI request window is 20ms while the length of SI window is 5ms, there would be a SI group Gap (such as SI group gap 1 or SI group gap 2) between two neighbor SI groups, which shall be considered during the SI-window design.
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Figure 3: SI request window and SI window overlapping
Proposal 4: To keep the SI request window non-overlapping, there may be a SI group Gap between two neighbor SI groups, which shall be considered during the SI-window design.
Conclusion 
Based on all the analysis above, we give our proposals as:
Proposal 1: Divide all of the SIs into N groups and associate each SI group with a SI request window, the SI request windows for different SI groups are non-overlapping.
Proposal 2: The gNB only reserve preamble or RACH resources in the SI request window, and for the SI request window, the number of preamble or RACH resources depends on the number of  SIs in the following SI Group.
Proposal 3: The UE shall determine the SI group first, and then select preamble/RACH resources based on the Mapping relationship between Preamble/RACH resources Index and SI combinations.
Proposal 4: To keep the SI request window non-overlapping, there may be a SI group Gap between two neighbor SI groups, which shall be considered during the SI-window design.
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