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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2 #98 meeting, it was agreed that on demand SI is broadcasted according to the request. For system information update, it has not been widely discussed in RAN2. In this paper, we will discuss system information change notification and update procedure in NR. 
2. Discussion
2.1. [bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31] Change notification and SI update
In legacy LTE, in addition to check valueTag in SIB1, UE can be aware the change of system information from change notification also. After the indication by change notification, the system information is updated in the next modification period. By receiving this change notification, the UE can acquire the updated system information from the next modification period, as shown in Fig.1. 


Figure 1. SI change

The legacy procedure based on the concept of modification period can sync the validity time of the updated system information, and the UE’s behavior to acquire the system information. This can prevent the UE to check the change of system information anytime. We think these motivations can also valid in NR, either for the minimum SI or the on-demand SI. 
Thus, in NR, we propose to reuse the similar procedure based on modification period. It means that when the network wants to change (part of) system information, a change notification will be sent to UEs. The updated system information can be sent from the next modification period. At the UE side, by receiving the change notification, it can acquire the updated system information from the next modification period. Since the on-demand SI may be acquired by requirement, the updated system information can also be acquired by requirement from the next modification period. 
Proposal 1: The legacy procedure based on modification period for SI change notification can be reused in NR, i.e. the change of SI can be indicated by change notification; by receiving this indication, the updated SI can be acquired from the next modification period.

In legacy LTE, this change notification can be notified in Paging message in both connected and idle mode to save the signaling overhead and complexity. In eMTC and NB-IoT, in order to save UE power consumption, it also can be notified in DCI of PDCCH for paging message. This is beneficial for the case that there is no paging message, so that the UE is not required to receive PDSCH. 
In NR, with the same reason, this notification can also be indicated in paging message or DCI of PDCCH for paging message in idle, inactive, and connected mode. In inactive mode, paging message or PDCCH for paging can be monitored every DRX cycle like idle mode. The change notification can be also indicated and the system information update by the same way with idle mode. 
Proposal 2: The change notification for system information can be indicated in paging message or DCI of PDCCH scheduling paging. 

In legacy LTE, when the network change the system information, the valueTag of SI systemInfoValueTag in SIB1 will be updated. Any change of any part of SIB will lead the change of valueTag. At the UE side, once the valueTag is different from the stored one, the UE will try to acquire all system information. 
This may cause higher power consumption for SI reception. Thus, in eMTC and NB-IoT, the valueTag is designed per-SI. At the UE side, by receiving the change notification, the UE can check the valueTag to determine which SI was changed, so that the UE only acquire the updated version of the corresponding SI. In NR, with the same motivation, we can reuse such design, i.e. per-SI valueTag should be designed for other SI. 
Proposal 3: Per-SI valueTag is designed for other SI. 

In NR, other SI is transmitted by requirement. The changed SI may be not the required SI for one UE. To determine which SI has been changed, the UE at least needs to check valueTag if the above proposal 3 can be agreed. This may also increase the implementation complexity and the UE power consumption. Thus, a better way is to indicate which SI has been changed in change notification. 
Proposal 4: Change notification should indicate which SI has been changed. The UE only needs to request or acquire the updated SI.

Furthermore, since the SI in NR can be classified based on the validity area as below:


Figure 2. SI classification

in order to optimize the acquisition of system information, UE can compare the valueTag of system information in the corresponding area. Thus, SI index/identifier should be area plus value tag.
Proposal 5: SI index/identifier is area plus value tag.

In RAN2 #98 meeting, it was agreed that on demand SI is broadcasted according to request. If there is some change for on demand SI, there are several ways for the network to send the updated SI based on the network and UE behavior. 
Option 1: After receiving the change notification, the UEs storing this SI will send request for this SI immediately. 
Option 2: After receiving the change notification, the UE sends request for this SI by requirement (up to UE implementation).
Option 3: After send the change notification, the network broadcasts the updated SI in someone modification period without any UE request.  It is up to UE requirement to determine whether to receive this updated SI.

In case of broadcasting on demand SI, the SI request is sent through Msg. 1 or Msg. 3. 
· Option 1 may lead high probability of RACH collision if the number of UE storing this SI is large. But may have higher transmission efficiency than Option 2. 
· Option 2 is the most reasonable one for the design of on demand SI. Only when UE wants this SI, the request can be sent to the network for updated SI. But this solution may lead very low transmission efficiency. Many times of re-broadcasting to satisfy UE’s request is unnecessary. 
· Option 3 has the highest transmission efficiency. There is no needs to send request from many UEs for this SI. This option also has no impact to UE, since whether to receive this broadcasted SI is up to UE requirement. If the UE don’t receive this updated version, the UE can also request this SI based on requirement or valueTag.
Thus, In case of broadcasting on demand SI, we prefer option 3 for the transmission of updated SI.

If unicast delivery according to request during the state transition can be agreed. Since each SI is unicast delivered according to request, either option 2 or option 3 can be considered as the solution for the transmission of updated SI. Both Option 2 and Option 3 are benefit to alleviate the RACH congestion due to SI request. We slightly prefer option 2 to cater to the design motivation of on-demand SI. 

Proposal 6: If the on-demand SI is broadcasted according to request, after sending the change notification, the network broadcasts the updated SI in someone modification period without any UE request.  It is up to UE requirement to determine whether to receive this updated SI.

2.2. Common SI change
For common SI shown in Fig.2, group of cells share the same SI. If the UE storing the on-demand SI move from one cell to another cell in the same group, either change notification or valueTag in the target cell may have impact to the UE to request the on-demand SI. Thus, the cells in the same group should coordinate for the change of other SI. 
Furthermore, if the above proposal 6 can be agreed, when to change the SI and the corresponding notification, as well as when to broadcast the updated SI should also coordinated between cells. 
Proposal 7: For common SI change and corresponding notification and transmission, coordination between cells needs to be considered.
3. Conclusion
In this contribution, we discuss the system information change notification and update procedure in NR. Based on the discussion, we have the following observation and proposals:
Proposal 1: The legacy procedure based on modification period for SI change notification can be reused in NR, i.e. the change of SI can be indicated by change notification; by receiving this indication, the updated SI can be acquired from the next modification period.
Proposal 2: The change notification for system information can be indicated in paging message or DCI of PDCCH scheduling paging. 
Proposal 3: Per-SI valueTag is designed for other SI. 
Proposal 4: Change notification should indicate which SI has been changed. The UE only needs to request or acquire the updated SI.
Proposal 5: SI index/identifier is area plus value tag.
Proposal 6: If the on-demand SI is broadcasted according to request, after sending the change notification, the network broadcasts the updated SI in someone modification period without any UE request.  It is up to UE requirement to determine whether to receive this updated SI.
Proposal 7: For common SI change and corresponding notification and transmission, coordination between cells needs to be considered.
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