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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
During NR WI phase, agreements for the on-demand SI request have been made as follow.

	Agreements from NR-Adhoc#2 (Qingdao) [1]
1. Preamble(s) for SI request using Msg3 based Method are not reserved.
2. RRC signaling is used for SI request in Msg3.
FFS: RRC signaling how to indicate the requested SI/SIB details left to ASN.1 work.



			







	

	

	Agreements from RAN2#98 (Hangzhou) [2]
1. On demand SI request will maximise commonality with the RACH procedure.
2. For MSG1 based SI request, the minimum granularity of requested SI is one SI message (a set of SIBs as in LTE).
3. For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.



		




	Agreements from RAN2#97Bis meeting (Spokane) [3]
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.
3. If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in MSG3.





chanism made as follows.
ng iss According to the above agreements, MSG1 or MSG3 are used as the two candidate methods for the on-demand SI request. In this paper, we make a comparison between the two methods and then justify the need for the network to configure both MSG1 and MSG3 based request methods. Based on that, we further discuss some potential issues for the other SI request and provide some suggestions.
2. [bookmark: OLE_LINK21][bookmark: OLE_LINK22]Discussion
[bookmark: OLE_LINK59][bookmark: OLE_LINK58][bookmark: OLE_LINK57][bookmark: OLE_LINK56][bookmark: OLE_LINK28][bookmark: OLE_LINK29]2.1 MSG1 based request method vs. MSG3 based request method
For MSG1 based method, one PRACH preamble can be used to request for multiple SI messages (SIs for short) and one SI corresponds to a SIB or a set of SIBs as in LTE [2]. Take LTE system as an example, we have twenty SIBs which equals the maximum number of SIs. To meet the requirement in NR that UE can request one or more SIBs or all SIBs in a single request [4], we can imagine that it will need multiple preambles reserved for different other SI requests. An alternative way is to reserve less preambles but need more time-frequency PRACH resources for different other SI requests. However, reservation of preambles and/or time-frequency PRACH resources for other SI request will lead to normal RACH performance degradation. Moreover, the mapping relationship of one preamble to one or multiple SIs for other SI request will also lead to UE’s redundant reception of unnecessary or uninterested SIB(s). MSG1 based method is also not flexible enough to future extension e.g., when new SIB(s) is introduced.
For MSG3 based method, preamble(s) for SI request are not reserved.  Instead, RRC signaling is used for MSG3 based SI request to indicate the requested SI or SIB [1]. Although the RRC design details have not been decided yet, we think introducing a BITMAP indicating the requested SI or SIB can address the problems brought by MSG1 based method, e.g., avoiding preamble(s) reservation and redundant SIB(s) reception. The BITMAP by RRC signaling is also more forward compatible especially when new SIB(s) is introduced. However, MSG3 based SI request has its own shortcomings. The extra processing of MSG2 and MSG3 causes more UE power consumption compared with MSG1 based method. Besides, the RACH load will be high if a number of UEs attempt to request other SIs. Thus the applicable scenario of MSG3 based request will be limited to some low-usage SI or SIB acquisition.
[bookmark: OLE_LINK33]Based on the above comparison between MSG1 and MSG3 based method, we think a better way is to configure both MSG1 and MSG3 based other SI request methods by the network. To be more specifically, for high-usage other SI, such as cell selection/reselection related SIs, UE requests via MSG1. For low-usage other SI, such as the MBMS related SIs, UE requests via MSG3. As a result, only several PRACH preambles need to be reserved for high-usage other SI request and other low-usage SI request can use MSG3. Therefore, the RACH load will not obviously increase since the other SI request using MSG3 is only for the low-usage other SI. And the SI request collision probability is almost the same as normal RACH procedure. The network broadcasting Minimum SI explicitly indicates the reserved preamble and time-frequency PRACH resources for several high-usage SI(s), and then the high-usage SI(s) should be acquired via MSG1 based procedure. Meanwhile, if the PRACH resources of a specific SI are not indicated in Minimum SI, then the SI should be acquired via MSG3 based method.
Proposal 1: The network configures both MSG1 and MSG3 based request methods and UE needs to acquire on demand SI by MSG1 and MSG3 request procedure.
 
2.2 Potential issues and solutions for on demand SI request procedure
[bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK23][bookmark: OLE_LINK24]As aforementioned, the UE can use MSG1 or MSG3 to acquire the other SI according to network broadcasting Minimum SI. However, it is unclear how to handle the case if the UE acquires other SIs requested by both MSG1 and MSG3.  For instance, according to Minimum SI, the other SI block one (OSIB1) should be requested by MSG1 and other SI block two (OSIB2) should be requested by MSG3. The UE wants to acquire both OSIB1 and OSIB2 at the same time. In the following, the procedure for some solutions is provided to handle this case. 
Solution 1:  UE requests other SI by MSG1 and MSG3 respectively
UE requests other SI via MSG1 and receives the other SI sent by gNB and then requests other SI via MSG3 or UE firstly requests the other SI via MSG3 and then requests other SI via MSG1. The procedure that UE firstly requests the other SI via MSG1 and then requests the other SI via MSG3 is shown in Figure 1.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]
[bookmark: _Ref481592349]Figure 1 UE request other SI using MSG1 and MSG3 respectively

Solution 2: UE requests all other SI by MSG3
UE requests all other SI by MSG3 at one time. The procedure can found in Figure 2.
[bookmark: OLE_LINK62][bookmark: OLE_LINK63]
[bookmark: _Ref481592361]Figure 2 UE request all other SI using MSG3
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Solution 3: UE requests other SI by MSG1 and MSG3 in the same procedure
UE firstly requests the other SI via MSG1 and then requests the other SI via MSG3 in the same procedure. The procedure is shown in Figure 3.


[bookmark: _Ref481592403]Figure 3 UE requests other SI using MSG1 and MSG3 in the same procedure
The above solutions are compared in the Table 1.
[bookmark: _Ref481592627]Table 1: The comparison of above solutions
	Solutions
	Pros.
	Cons.

	Solution 1
	Obey the Minimum SI configuration strictly
	[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Increase other SI acquisition delay

	Solution 2
	[bookmark: OLE_LINK19][bookmark: OLE_LINK20]UE can request the other SI at one time and other SI acquisition delay is low
	UE needs to ignore the Minimum SI configuration for other SI request

	Solution 3
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Obey the Minimum SI configuration and other SI acquisition delay is low

	MSG1 needs enhancement to provide additional indication to continue MSG3 based request



According to the above discussion, we prefer Solution 2 and have the following proposal:
[bookmark: _Ref481596933][bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK53]Proposal 2: When UE acquires multiple other SIs which need to be requested in MSG1 and MSG3, the UE can acquire all SIs in one-time request procedure via MSG3.

3. Conclusion
In this contribution, we mainly discussed the issues for on demand SI request. Based on the discussion, we have the following proposals:
Proposal 1: The network configures both MSG1 and MSG3 based request methods and UE needs to acquire on demand SI by MSG1 and MSG3 request procedure.
Proposal 2: When UE acquires multiple other SIs which need to be requested in MSG1 and MSG3, the UE can acquire all SIs in one-time request procedure via MSG3.
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