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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]The NR system information was discussed during NR SI and system information was divided into minimum SI and other SI [1]. The other SI can be provided to UE via request from UE. For the other SI request, it is FFS whether Msg.1 and/or Msg.3 are/is used to carry. In this contribution, we further discuss the solutions for other SI request and provide some suggestions.
2. [bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Discussion
2.1. Solutions for other SI request
Solution 1: MSG1 based other SI request
Multiple PRACH preambles are reserved for other SI request, if UE wants to request the other SI and UE sends the SI related preamble. After receiving the other SI request, gNB can broadcast the other SI to UE. Considering UE can request one or more SIs or all SIs in single request, the one to one mapping between reserved preamble and SIB/SIB group is needed and the mapping information can be carried in the minimum SI.
Solution 2: MSG3 based other SI request
Normal RACH procedure is used for other SI request and UE can explicitly request the needed other SI in MSG3. After receiving the other SI request, the gNB can deliver the other SI to UE by dedicated manner, for instance, the requested other SI can be carried in MSG4.
Solution 3: MSG1 combined MSG3 based other SI request
For solution 3, the UE and network need to support the both MSG1 based and MSG3 based solution for other SI request. For high usage other SI, such as cell selection/reselection related SI, UE requests it by MSG1 and then gNB broadcasts the requested other SI to UE. For low usage other SI, UE requests it by MSG3 and then gNB sends the requested other SI to UE via dedicated signaling, such as MSG4. UE needs to know the mapping between the requested other SI and MSG1 or MSG3. This mapping information can be carried in minimum SI. In other words, when UE wants to request other SI, UE needs information to decide to use MSG1 or MSG3 for other SI request. 
[bookmark: OLE_LINK8][bookmark: OLE_LINK7][bookmark: OLE_LINK33]For MSG1 combined MSG3 based other SI request, 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 PRACH 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 the same as normal RACH procedure. 
2.2. The comparison between above solutions
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]We analyze the Cons. and Pros. of the above three solutions and provide the summary in Table 1.
[bookmark: _Ref19418][bookmark: _Ref19359]Table 1. The summary of comparison between three solutions
	
	MSG1
	 MSG3
	MSG1 combined MSG3

	PRACH resource
	Need to reserve many PRACH preambles for other SI request.

Assuming other SI  are categorized in N groups, 2N-1 preambles are reserved for SI request


	No need to reserve PRACH preamble for other SI request

All PRACH preambles can be used for normal RACH and other SI request.
	Only need to reserve a few preambles for other SI request

Only need to reserve one or two preambles for high usage other SI request via MSG1
 

	Impact on UE normal RACH (*NOTE)
	Will lead to normal RACH performance degradation

Due to reserved many PRACH preambles for other SI request, the available PRACH preambles for UE performing normal RACH procedure is decreased. Moreover, from the perspective of RAN1, the PRACH preambles can associate with each beam, thus the PRACH preambles are further decreased for UE performing RACH procedure. Therefore, reserved many PRACH preambles for other SI request will lead to normal RACH performance degradation.

	Will lead to normal RACH performance degradation

The PRACH load will be increased when the other SI requests is increased. Therefore, the other SI request may lead to RACH performance degradation.
	Almost no impact on UE normal RACH performance

Only reserve a few PRACH preambles for high usage other SI request using MSG1. Thus, available PRACH preambles for normal RACH procedure are nearly unchanged. 
Since other SI request via MGS3 is for low usage other SI request, the PRACH load may be slightly increased. 
Therefore, this solution for other SI request is almost nothing to impact on UE normal RACH performance.

	SI request failed due to collision 
	Low

The network might be able to detect the collision preambles which carry the other SI request. And network only need to correctly detect one other SI request, then all UEs can receive response from network.

 
	High

The increased other SI request will increase the preamble collision probability. And the network will fail to decode the MSG3 which carries the SI requests.
	Low

For high usage other SI request using Msg1, the network might be able to detect the collision preamble.
For low usage other request by Msg3, the preamble collision probability is the almost the same as normal RACH procedure. 

	Delivery scheme
	Broadcast

The gNB receives the other SI request and then deliver the other SI by broadcast.
However, in some cases, the unicast delivery can achieve better resource efficiency than broadcast manner. 

	[bookmark: OLE_LINK55][bookmark: OLE_LINK53][bookmark: OLE_LINK54]Unicast

The gNB receives the other SI request and then deliver the other SI by dedicated signalling such as MSG4.
However, for high usage other SI, it is better delivered by broadcast to reduce signaling overhead.

	Broadcast  and Unicast 

High usage other SI request is using MSG1 and then delivered by broadcast;
Low usage other SI request is using MSG3 and then delivered by dedicated signalling such as MSG4;

	UE power consumption 
	Low

Only one step for other SI request and the MSG1 correctly detection probability is high.


	High

At least three steps for other SI request and MSG3 contention failure will lead to other SI request retransmission 

	Medium

One step for high usage other SI request and three steps for low usage other SI request.
The MSG3 contention failure probability is lower than solution 2.


* NOTE: The further discussion for the impacts on UE normal RACH can be found in Annex.
According to the above discussion, we have the following proposals:
[bookmark: _Ref21547]Proposal 1: The MSG1 combined MSG3 based solution is used for other SI request.
[bookmark: _Ref21560]Proposal 2: The mapping between the requested other SI and using MSG1 or MSG3 can be carried in minimum SI, and the details of mapping information is FFS.

3. Conclusion
In this contribution, we mainly discussed the solutions for other SI request. Based on the discussion, we have the following proposals:
Proposal 1: The MSG1 combined MSG3 based solution is used for other SI request.
Proposal 2: The mapping between the requested other SI and using MSG1 or MSG3 can be carried in minimum SI, and the details of mapping information is FFS.
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Annex
For other SI request impact on UE normal RACH, we further analyze as following:
Assuming the system supports total 64 PRACH preambles and there are 16 other SIs for UE request. The high usage SI such as cell reselection related SI is 1 to 50 times per second per cell for UE request and all other low usage SI is 1 times per second per cell for UE request. We compute the access capacity for the following three solutions.
Solution 1: 16 preambles reserved for other SI request and 48 preambles can be used for normal RACH;
Solution 2: 64 preambles can be used for normal RACH and other SI request;
Solution 3: 2 preambles reserved for other SI request (high usage SI, such as cell reselection related SI) via MSG1 and 62 preambles can be used for normal RACH and other SI request (low usage other SI)

The access capacity (times per second) under one percent preamble collision probability for above solutions can be found in Table 2.
[bookmark: _Ref30077]Table 2. The access capacity for above solutions
	High usage /Low usage SI
	Solution 1
	Solution 2
	Solution 3

	1 /1
	96
	126
	123

	3 / 1
	96
	124
	123

	5 /1
	96
	122
	123

	10/ 1
	96 
	117
	123

	20 /1
	96
	107
	123

	30 / 1
	96
	97
	123

	40 / 1
	96
	87
	123

	50 / 1
	96
	77
	123



According to the Table 2, we can find that the performance of access capacity for solution 3 is better than solution 1 and solution 2. Compared solution 2 and solution 3, the access capacity performance for solution 2 is degraded when the times for high usage other SI request are increased. Therefore, the solution 3 for other SI request is almost nothing to impact on UE normal RACH performance.

