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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In last RAN2#95b meeting, the following agreements have been reached on on demand SI and minimum SI respectively.
Agreements
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
1: 	In addition to basic information for initial access to the cell, the minimum SIs should include the scheduling information for broadcasted SIs/
2: 	PWS information can be classified into other SI. FFS whether this PWS would need additional enhancements.


FFS Whether the minimum SIs is broadcasted periodically in every cell on which a UE can camp
FFS Whether there are cells in the system where the UE cannot camp.
 
How to transmit scheduling information for other SIs and what is the potential impact in the case that there is an anchor entity in the network for system information e.g. minimum SIs delivery is still FFS. In this contribution, we further elaborate our perspectives on these issues.
2. Discussion
2.1.  Scheduling information transmission for other SIs
For the other SIs to be broadcasted, the corresponding scheduling information could be included in the minimum SIs. All the UEs who want to request other SIs should read this scheduling information before they send the SI request as per the agreement. Similarly, the UEs who sent the other SIs request should read this scheduling information unless they are notified via e.g. dedicated signalling. How to broadcast the scheduling information for other SIs will have impact on on demand SI transmission performance hence should be discussed in the initial study stage. 
In general, there are three alternatives to broadcast scheduling information.
· Alternative 1: The scheduling information will be included in the SIB1.
As in LTE, all the SIBs scheduling information including the other SIs will be included in the SIB1. For other SIs, the scheduling information will include the periodicity, duration and other information which could be discussed later.  
· Alternative 2: The scheduling information will be included in the MIB and potentially in SIB1 as well. 
Both MIB and SIBs may contain the scheduling information of other SIs. UE can acquire the scheduling information directly from MIB or SIB1.
· Alternative 3: Partial scheduling information will be included in the MIB and the other will be included in SIB1.
For this alternative, the partial scheduling information in the MIB could be e.g. an indication that the other SI SIBs to be broadcasted and then the corresponding detailed scheduling information will be broadcasted in the SIB1. Assume MIB will be broadcasted in NR-PBCH which could have more frequent periodicity and fixed relationship with NR-PSS and/or NR-SSS, UE can get the information of whether the interested other SIs will be broadcasted or not hence making the decision on whether to read SIB1 or send other SI request accordingly.     

Table 1 compares the different alternatives from MIB overhead, accessibility to other SIs and flexibility aspects.

Table 1: Comparisons of Different Alternatives

	
	Alternative 1
	Alternative 2
	Alternative 3

	MIB Overhead
	Lowest
	High
	Low

	Accessibility to other SIs 
	Low
	High
	High

	Flexibility
	Low
	Low
	High



The contents included in NR-PBCH will impact the RAN1 channel design and whether to include corresponding scheduling information of other SIs should be discussed, then we have the following proposal.

Proposal 1: Whether to include scheduling information of other SIs in NR-PBCH should be discussed, and all the alternatives should be considered.

2.2. Scheduling information for other SIs provision with anchor entity
It is still FFS whether the minimum SIs is broadcasted periodically in every cell on which a UE can camp. In our previous contribution [1], it is proposed that the anchor entity should be introduced in NR system information transmission, especially in the deployment scenario with overlay entity.    

By considering the existence of such anchor entity, there are two alternatives to transmit system information with the assistance of the anchor entity.

· Alternative 1: Centralized transmission of the other entities’s system information by anchor entity. 
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Figure 1 Centralized System Information Transmission

As shown in Figure 1, the anchor entity will collect the system information of several entities. Afterwards, it distributes system information on behalf of all the other entities. The benefits of this solution include: 
1) The signalling overhead to transmit the system information from other entities would be minimized, hence resources can be saved for data transmission. 
2) The initial access procedure to the other entities would be accelerated as UE could acquire the required system information in advance. 

While it should be foreseen that the signalling overhead between the entities would increase in order to exchange the system information. 
    
· Alternative 2: Distributed transmission of system information with only essential information transmitted by anchor entity. 
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Figure 2 Distributed System Information Transmission

As shown in Figure 2, only a part of the key information will be transmitted in the anchor entity. The key information could be e.g. scheduling information of system information transmission in other entities or part of minimum system information of the other entities. The details of such key information can be discussed at a later stage. Then UE needs to access the other entities to fetch the corresponding system information distributed by themselves. The benefits of this solution include: 
1) The signalling exchange between anchor and other entities will be reduced compared to alternative 1, as only a small amount of information needs to be exchanged. 
2) UE has more flexibility to adjust its own transmission and reception according to the scheduling information of other entities’ system information transmission. 
3) The signalling overhead to transmit the system information in anchor entity is reduced.          

While it should be noticed that the UE complexity may be increased as UE has to receive part of system information from one entity but to receive the other part from another entity.

Proposal 2: Provision of system information of several entities via an anchor entity should be studied in NR, and the different alternatives (alternatives 1 and 2) to implement this need more consideration.

For both of alternative 1 and alternative 2, no matter the other SIs will be provided by anchor entity (alternative 1) or by individual entity (alternative 2), the scheduling information of other SIs that is delivered by anchor entity could be discussed in case that an anchor entity will be introduced for NR SI delivery. 

Proposal 3: Provision of scheduling information via anchor entity of other SIs transmission could be discussed further, providing that an anchor entity is to be introduced in NR minimum SI transmission.

2.3.  On demand SI delivery in congested network
In [2], there was a discussion on prohibiting UEs to send on-demand SI request and switching to always broadcast of on-demand SI when the network is overloaded or congested. We think this will have an adverse impact on an already loaded network and lead to waste of resources when there are no or few UEs requesting for on-demand SI. 
Our assumption is that UEs requesting the on-demand SI will be using a common resource on uplink and will not use any UE specific resource. It should be worth mentioning that due to beamforming the overheads of SIB transmission are not the same as LTE SIB transmission. Also network overload will be temporary and not last for long. It is purely a network decision to transmit on-demand SI either via dedicated signalling or via broadcast. However, the gain of turning off on-demand SI requests from UEs in overload situation is not justifiable. We will then need to differentiate the UE behaviour when the request is permitted and when it is not permitted. We should avoid such behaviour unless the gain is clear. We therefore propose that:

Proposal 4: RAN2 should target to have the same UE behaviour regarding “on-demand SI request” irrespective of load situation on the network side.
        
3. Conclusion
Proposal 1: Whether to include scheduling information of other SIs in NR-PBCH should be discussed, and all the alternatives should be considered.

Proposal 2: Provision of system information of several entities via an anchor entity should be studied in NR, and the different alternatives (alternatives 1 and 2) to implement this need more consideration.

Proposal 3: Provision of scheduling information via anchor entity of other SIs transmission could be discussed further, providing that an anchor entity is to be introduced in NR minimum SI transmission.

Proposal 4: RAN2 should target to have the same UE behaviour regarding “on-demand SI request” irrespective of load situation on the network side.
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