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1 Introduction

In RAN2#95bis and RAN2#96 meeting, some mechanism details of Other SI have been discussed, and some conclusions were drawn as follows. In this contribution, we try to discuss the remaining issues for Other SI and provide our views.
Agreements for Other SI in RAN2#95bis:

1: 
For on demand SI, other SIs may be broadcasted at configurable periodicity (equivalent to SI period in LTE) and for a certain duration.

2
Request of the other SI by idle and “new state” UE should be performed without state transition.

3
For an SI required by the UE, the UE should know whether it is available in the cell and whether it is broadcast or not before it sends the other SI request (e.g. by checking minimum SI).
Agreements for Other SI in RAN2#96:

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.
2 Discussion

2.1 On-Demand Request Mechanism
For IDLE UE, based on previous agreements that “Request of the other SI by idle and “new state” UE should be performed without state transition”, the request for Other SI could only be carried by MSG1 or MSG3.
Regarding those two options, some analyzes are performed as follows:

	
	Pros
	Cons

	MSG1
	Much faster to request Other SI, and no need to solve contention issue
	Reserving preambles which corresponding to each Other SI respectively, and difficult to extend considering the number of preambles with existing mechanism

	MSG3
	Have no impact or little impact on preamble reservation
	Slower than MSG1, needs to support more flexible message size for MSG3 to support SI extension and needs to solve the contention issue


Based on analyzes above, there are pros and cons to use MSG1 or MSG3. However, regarding using MSG1 as the request of Other SI, maybe specific resource, e.g. time/frequency resource, could be considered in addition to the preambles reserved. Since using time/frequency resources have more flexibility than only using preamble resource, combining both time/frequency resources and preamble together could be evaluated as the candidate solution. 
Regarding using MSG3, since flexible message size for MSG3 is needed for supporting the extension of Other SI Message, it’s better to have more information added in MSG1 for flexible MSG3 supporting. Furthermore, there may be collision for MSG3 from different UEs, thus, how to handle the contention issue is also a problem requiring to be solved. 
Therefore, more study is needed for evaluating those two solutions and RAN1 should be asked for their view regarding MSG1 solution.

Proposal 1: It’s proposed to ask RAN1 whether it is possible to have a more flexible way based on preamble related mechanism, e.g. reserving combining time/frequency resources together with preambles.
Proposal 2: Further study needs to be performed about the above two solutions and pros/cons needs to be evaluated.
For Connected UE, the request for Other SI could be sent via RRC message based on UE requirements after the connection establishment is setup. Besides, when the UE is in handover procedure or re-establishment procedure, the Other SI of the target cell could also be requested for better understanding the system information status of the target.
Proposal 3: For Connected UE, Other SI could also be requested when the handover is or the re-establishment is on-going.
2.2 System Information Scheduling

In LTE System, since the number of SIBs defined will not be modified dynamically, the scheduling information for all system information could be carried in schedulingInfoList in SIB1. However, in NR system, some contents will always be transmitted in system information, while some other contents will be removed if there is no UE request. Therefore, it’s better to define two Scheduling List respectively. Both of them could be transmitted in Minimum SI, but maybe in different Minimum SI messages, while one Scheduling List could be kept almost static in one message, and the other one could be modified and changed based on UE requirements in another message. With this, UE may only need to receive the part of Minimum SI which may be changed dynamically, and doesn’t require receiving the rest part if it is unchanged.
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Figure 1. Scheduling Information Transmission Indication
Proposal 4: The scheduling information of Minimum SI and Other SI should be separated in different Messages.

2.3 System Information Update

In LTE, system information is updated by paging triggering. When detecting the paging message including system information modification indication, UE will further acquire the SIBs transmitted. In NR, there are some UEs that are only interested in Minimum SIs or only required to acquire Minimum SIs, these UEs can only monitor Minimum SIs modification and ignore Other SIs modification information. Especially, in case that Other SIs are updated very frequently, UE power could be wasted on re-acquiring the undesired SIs. A simple solution is to define independent modification indications in paging message for Minimum SI and Other SI, and UE can distinguish which SI is updated and further decide whether to acquire the modified SIs or not. 
Proposal 5: It is proposed to define independent modification indications in paging message for Other SI.
2.4 System Information in Neighbouring Cells

As mentioned in the previous email discussion [1], part of system information could be kept the same in several neighboring cells. With considering this, it’s unnecessary for the idle UE to update the system information when it changes the cell. For example, maybe most network configurations for cell camping (e.g. Bandwidth, PLMN, TAC etc.) could be kept the same, in this case, those parts of system information could not be updated when UE reselects another cell.

Proposal 6: It’s proposed for the gNB to indicate which SIB in Minimum SI requires updating after the UE reselects the neighboring cell.

On the other hand, in case the UE reselects to another cell which cannot support the functions required by the UE, it’s better to send at least the capabilities of neighboring cells to the UE. Based on this information, the UE could try to reselect those cells which are more suitable for camping based on the capabilities of its own. For example, if the UE supports dual connectivity, it could take the neighboring cells that support dual connectivity as the first priorities for reselection.

Proposal 7: It’s proposed for the gNB to indicate at least the capabilities of neighboring cells via source cell for UE reselection.

For connected UE who can initialize specific capabilities, services or network functions, it’s better to handover to the UE to corresponding cells supporting the specific capabilities, services or functions, therefore, all the system information of handover target cell required by the UE could be sent via source cell.

Proposal 8: It’s proposed for the Source gNB to send the Other SI of neighboring cell via dedicated signaling based on UE requests when performing handover.
3 Conclusions:

In this contribution, we discuss the issues for Other SI design and following proposals are provided:
Proposal 1: It’s proposed to ask RAN1 whether it is possible to have a more flexible way based on preamble related mechanism, e.g. reserving resources based on combining time/frequency resources together with preambles.

Proposal 2: Further study needs to be performed about the above two solutions and pros/cons needs to be evaluated.
Proposal 3: For Connected UE, Other SI could also be requested when the handover is or the re-establishment is on-going.

Proposal 4: If both Minimum SI and Other SI requires scheduling information, the information for them could be separated from each other.

Proposal 5: It is proposed to define independent modification indications in paging message for Other SI.
Proposal 6: It’s proposed for the gNB to indicate which SIB in Minimum SI requires updating after the UE reselects the neighboring cell.
Proposal 7: It’s proposed for the gNB to indicate at least the capabilities of neighboring cells via source cell for UE reselection.

Proposal 8: It’s proposed for the Source gNB to send the Other SI of neighboring cell via dedicated signaling based on UE requests when performing handover.
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