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1
Introduction
In RAN2 #96 meeting, On demand/Other SI mechanism was discussed with the following agreements:
Agreements
1: 
The minimum SI should provide the information of Other SIs available in the cell, including the SIB type and validity information.

2:
UE checks the scheduling information of the other SI in the minimum SI to detect whether a specific SIB is being broadcasted or not.
3:
The SI transmission window in LTE is baseline for NR.

4: 
The scheduling information for other SI should include SIB type, validity information, periodicity, SI-window information.

FFS: Whether MSG1 and/or MSG3 is used to carry other SI request.

5: For UEs in connected, dedicated RRC signalling can be used for the request and delivery of other SI.

In this contribution, we firstly focus on the pros and cons of two options that Other SI request is carried in MSG1 and in MSG3, respectively. Based on the observations, we propose a scheme that is a trade-off between the two options. This contribution is structured as follows:
· Section 2.1 discusses pros and cons of the option that Other SI request carried in MSG1.
· Section 2.2 discusses pros and cons of the option that Other SI request carried in MSG3.
· Section 2.3 proposes our scheme that is a trade-off between the above two options.
· Section 3 concludes the contribution.

2
Discussion

2.1 Option 1: Other SI request carried in MSG1
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Figure 1. Other SI request carried in MSG1
Figure 1 illustrates the basic approach how the UE can request Other SI by using MSG1. As agreed in RAN2 #96 meeting, Minimum SI is broadcast and provides the information of Other SI available in the cell, including the SIB type and validity information. UE that wants to obtain certain Other SI(s) can check the scheduling information in Minimum SI, and can initialize the SI request procedure by following a random access like procedure. More particularly, UE transmits PRACH SI preamble specific to a SIB or a set of SIBs in MSG1. Then gNB sends the requested SIB(s) in RAR message.
The pros and cons of Option 1 are listed as follows:

Pros: 
1. Latency is low.
2. No state transition is required.
Cons: 
1. PRACH SI preambles have to be reserved for each SIB or set of SIBs.
2. SI(s) delivered in MSG2 can only reaches the requested UE(s).
Observation 1: When Other SI request is carried in MSG1, latency is low and no state transition is required, but PRACH SI preambles have to be reserved and to be indicated in Minimum SI.
2.2 Option 2: Other SI request carried in MSG3
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Figure 2. Other SI request carried in MSG3

Figure 2 demonstrates the approach how the UE can request Other SI by using MSG3. Similar to the approach illustrated in Figure 1, the information of available Other SI is broadcast in Minimum SI, including the SIB type and validity information. In order to obtain Other SI, UE initializes the PRACH procedure by sending the PRACH preamble in MSG1. After receiving MSG1, gNB may assign UL grant in RAR message for the UE to send Other SI request. Having received UL grant in RAR response, the UE sends Other SI request in MSG3 in order to indicate the SIB(s) needed. Following by this, in MSG4, gNB may transmit the requested SIB(s) in dedicated signalling or in broadcast message.
The pros and cons of Option 2 are listed as follows:

Pros: 

1. No need to reserve PRACH preamble for each SIB or set of SIBs.

2. Other SI can be requested and indicated at a granularity of SIB.

Cons: 

1. High latency may be imposed.
2. UL grant has to be assigned for UE to send SI request in MSG3.
Observation 2: When Other SI request is carried in MSG3, there is no need to reserve PRACH preamble for each SIB or set of SIBs, and Other SI can be requested and indicated at a granularity of SIB. However, some drawbacks are imposed, e.g. high latency and UL grant requirement.
2.3 Proposed scheme: Other SI request carried in MSG1/MSG3
As observed in Section 2.1 and Section 2.2, there are some pros and cons no matter to carry Other SI request in MSG1 or MSG3. In this section, we would strive to conceive a scheme that maintains the advantages of the above two options while minimizing the disadvantages.
Table 1. Categorization of SIBs and the corresponding PRACH SI preambles/ PRACH preambles
	Group
	Content of Other SI
	Supported use cases / deployment scenarios
	PRACH SI preamble

	1
	SIB3+ SIB14
	Support cell reselection 
	PRACH SI preamble-C1

	2
	SIB18, SIB 19, SIB 21
	Sidelink related information
	PRACH SI preamble-C2

	3
	SIB13, SIB 15, SIB 20
	MBMS related information
	PRACH SI preamble-C3

	4
	Other SIB or combination of SIBs
	Specific requirement dedicated by UE
	PRACH preambles 
… …


A total number of 21 SIBs are introduced in [1]. Since SIB1 and SIB2 may be transmitted in Minimum SI, we only consider SIB3~SIB20 in different scenarios. Note that, on one hand, it is possible that not all the SIBs are supported in each cell. For example, SIB13 is not needed in a cell which does not support MBMS. On the other hand, UE may not require all the SIBs at a time. For example, SIB18 and SIB19 are not necessary to be provided if the UE is not currently interested in sidelink communication or the UE does not have the capability of sidelink communication.
As listed in Table 1, the SIBs may be categorized to different groups according to the use cases supported or the related information contained. For example, SIB3 and SIB14 are categorized into Group1 since they contain information relevant for cell re-selection, while SIB19 and SIB 18 are categorized in Group 2 since they carry sidelink related information. Owing to this, the UE is able to require the SIBs on a SIB-group basis, rather than on a SIB-by-SIB basis, which would largely save the number of PRACH SI preamble that should be reserved for Other SI request. As listed in the last column of Table 1, a limited number of PRACH SI preambles are reserved for different groups of the SIBs, which are denoted by preamble-C1, preamble-C2, preamble-C3, etc.
As agreed in RAN2 #96 meeting, the information of Other SIs available in the cell, including the SIB type and validity information, is provided in Minimum SI. In order to reduce the load the Minimum SI, SIBs may not need to be categorized into too many groups. For those SIBs that are not included in the groups, the UE may initialize a PRACH procedure similar to Option 2 in Figure 2. Note that Table 1 may be adapted and optimized for different scenarios in line with the RAN1 discussion and Minimum SI agreement.
Proposal 1: SIBs may be categorized to different groups according to the use cases supported or the related information contained. Only a limited number of PRACH preambles need to be reserved for Other SI request on a SIB-group basis.
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Figure 3. Proposed Scheme for Other SI request procedure
Based on the above SIBs categorization, our proposed Scheme for Other SI request procedure is demonstrated Figure 3 and is explained as follows.
· Step 1: Minimum SI is broadcast and provides the information of Other SI available in the cell, including the SIB type and validity information, so that the UE can obtain the PRACH SI preambles and their corresponding groups of SIBs. Note that the content of Table 3 that indicated by Minimum SI may be different from cell to cell, depending on availability of the SIBs in the cell.
· Step 2: Having received the SIB type and validity information, UE may send the corresponding PRACH SI preamble in MSG1 according to its requirement and/or scenario. If the UE desires a SIB or a combination of SIBs that are not listed in Table 1, then the UE may randomly select a PARCH preamble in Group 4. Or if the UE may just want to initialize a random access procedure, it may also select a PARCH preamble in Group 4.
Different from the Approach 1B of [2], system information is always transmitted and UL grant is always assigned in MSG2, no matter whether the system information can match the UE’s requirement or not.
· Step 3: After receiving MSG1, gNB may send the requested SIB(s) or assign UL grant to the UE, depending on the preamble that selected by UE in Step 2. More particularly, if the preamble received is selected from Group 1, 2, or 3, the gNB may transmit the corresponding SIB(s) to the UE(s) in a dedicated manner, or in a broadcast manner when some other UEs are also interested in the same SI(s). Then the Other SI request approach is completed.
Alternatively, if the preamble received is selected from Group 4, the gNB may assign UL grant so that the UE is able to send Other SI request in MSG3 or to continue the random access procedure. Then the Other SI request approach continues to Step 4.
· Step 4: With UL grant, the Other SI request can be carried in MSG3 in order to indicate the SIB(s) that the UE needs, which is similar to the procedure in Option 2. Note that this procedure is indicated by dash line in Figure 3, which means that the procedure may be omitted in our proposed scheme.
· Step 5: gNB sends the requested SIB(s) in MSG4 using a dedicated manner, or in a broadcast manner when some other UEs are also interested in the same SI(s). Note that this procedure is indicated by dash line in Figure 3, which means that the procedure may be omitted in our proposed scheme.
Proposal 2: Other SI request may be efficiently and flexibly carried in MSG1 or MSG3 in the proposed scheme, which is a trade-off between Option 1 and Option 2.
As explained above, Other SI request may be carried in MSG1 or MSG3 in the proposed scheme, which is a trade-off between Option 1 and Option 2. On one hand, it is efficient when the UE sends the PRACH SI preamble in Group 1, 2 or 3. On the other hand, it is flexible when the UE sends the PRACH preamble to request SIBs that are not categorized. The only cost is that a limited number of reserved PRACH SI preamble. Furthermore, we compare the three different schemes in Table 2 as follows.
Table 2. Comparison of three schemes
	
	Option 1   (Figure 1)
	Option 2   (Figure 2)
	Proposed Scheme   (Figure 3)

	Signaling Overhead
	Low
	High
	Low/High

	PRACH Preamble Reservation
	Needed
	Needed for specific SI 
	Not Needed for each SI 

	SI Request    Flexibility
	Low
	High
	High

	Future Extensibility
	Low
	High
	High

	Access Latency
	Low 
	Medium
	Low/ Medium


3
Conclusion
In this contribution, we discussed the pros and cons of two options that Other SI request is carried in MSG1 and in MSG3, respectively. Based on discussions we observed:
Observation 1: When Other SI request is carried in MSG1, latency is low and no state transition is required, but PRACH SI preambles have to be reserved and to be indicated in Minimum SI.
Observation 2: When Other SI request is carried in MSG3, there is no need to reserve PRACH preamble for each SIB or set of SIBs, and Other SI can be requested and indicated at a granularity of SIB. However, some drawbacks are imposed, e.g. high latency and UL grant requirement.
Based on the observations, we proposed a scheme that is a trade-off between the two options, while keeping the advantages and minimizing the disadvantages:
Proposal 1: SIBs may be categorized to different groups according to the use cases supported or the related information contained. Only a limited number of PRACH preambles need to be reserved for Other SI request on a SIB-group basis.

Proposal 2: Other SI request may be efficiently and flexibly carried in MSG1 or MSG3 in the proposed scheme, which is a trade-off between Option 1 and Option 2.
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