[bookmark: _GoBack][bookmark: _Ref452454252]3GPP TSG-RAN WG2 NR Adhoc #2	R2- 1706819
Qingdao, China, 27 - 29 June 2017


Agenda item:	10.4.1.5.2
Source:	Nokia, Alcatel-Lucent Shanghai Bell
Title:	Signalling of System Information Area
WID/SID:	NR_newRAT-Core - Release 15
Document for:	Discussion and Decision
1	Introduction
In the last RAN2#98 meeting, the following has been agreed with respect to System Information (SI) area ID and value tag:
Agreements
There will be at least a value tag and area ID
-	value tag is associated to each SIB
-	value tag can be valid in only one cell or when combined with an area ID to be valid in more than one cell.

FFS whether the area ID and value tag is separately signalled or as a single identifier

FFS whether the area ID is associated to each SIB/ SI message or associated to a group of SIBs/ SI messages or all SIBs/ SI messages.

Following the agreements, the UE does not need to acquire a System Information Block (SIB) if it has the same SIB previously stored and associated with the same value tag and area ID. In this contribution, we express our views with respect to the remaining two FFS issues.
2	Discussion
In NR, each SIB is given a value tag (an identifier) which can be used by the UE to check for modification in SI. The value tags are signalled as part as part of Remaining Minimum System Information (RMSI). It is FFS if RMSI is composed of a single SIB 1 or multiple SIBs. As stated in [2], the feasibility of including a value tag for SIB 1 depends on the size of the Master Information Block (MIB) and can be assessed in conjunction with RAN 1.
Proposal 1: The value tags of the SIBs are signalled as part of RMSI, i.e., SIB 1. 
Proposal 2: RAN1 and RAN2 to study having a value tag in MIB for SIB 1 carrying, in addition to remaining Minimum SI, the value tags of other SIBs.
When the value tag of a SIB is associated to an area ID, then the value tag becomes valid in all cells belonging to the signalled area. UE uses the value tag and area ID to determine whether the stored SI is still valid or if it should re-acquire the SIB. The area ID used for SI does not necessarily have to be the same as tracking area or RAN paging area. This is because the size of the tracking area or RAN paging area can be subject to a different network dimensioning and optimization problem. However, the implementation of the area ID does not have to exclude the case where the network sets the SI area to be the same as the tracking area or RAN paging area.
Proposal 3: The area ID is signalled separately from the tracking area code or RAN paging area ID.
Similar to a tracking area code, the area ID consists of a string of bits that shall be signalled by all cells belonging to the same area. 
Proposal 4: All cells belonging to the same system information area signal the same area ID.
Upon acquisition of a SIB, the UE stores the area ID associated with the value tag of the SIB. When the validity time corresponding to the SIB [2] expires, the UE deletes the SIB along with the area ID. This helps to limit the number of stored SI and area IDs.
Proposal 5: UE deletes the SIB along with its area ID upon the expiry of the validity time.
There are two options for signalling the area ID and value tag in Minimum SI:
· The first option is to have the area ID signalled in different Information Element (IE) than the value tag.
· The second option is to have both area ID and value tag signalled as one IE.
In the second option, the UE needs to derive the area ID from the single identifier by taking, for instance, the N most significant bits as area ID and the remaining bits as a value tag. Considering that the second option does not bring additional benefits compared to first option, we prefer the first option that brings more modularity for system information design.
Proposal 6: The area ID and value tag are signalled separately.
The area ID can be included in Minimum SI as part of either 1) MIB or 2) Remaining Minimum SI, i.e., SIB1. Considering that the size of MIB is limited and the UE should read anyway the value tags in RMSI, the area ID and value tags can be signalled both as part of RMSI. As such, there is no area ID associated with MIB or SIB 1 which can be only cell-specific as it carries the Cell Identity.
Proposal 7: The area ID and value tags are signalled as part of remaining minimum SI (RMSI), i.e., in SIB 1.
Obviously, the area ID associated with a SIB/SI message cannot be signalled as part of the SIB/SI message because otherwise the UE has to acquire the SIB to get the area ID. This defeats the purpose of having area ID and stored SI itself. As such, not all SIBs/SI messages will be associated with an area ID. In addition, there are some SIBs that can be only cell-specific like SIB 1. Similar to the value tag which is associated with a SIB rather than an SI message, the area ID can be associated with a SIB or a group of SIBs depending on the network configuration. That is, multiple SIBs may be valid across the same area ID.
Proposal 8: The area ID can be associated with a single SIB or a group of SIBs depending on the network configuration.
For more flexibility in the configurations of the system information areas, different SIB or a group of SIBs can be associated with a different area ID. For instance, SIB X could be valid in Area ID 1 and SIB Y in Area ID 2. In this case, the network does not only transmit one area ID but multiple ones. This flexibility is at the expense of an increase in the size of RMSI and in turn the downlink radio resource overhead for broadcasting the Minimum SI.
Proposal 9: RAN2 to study the option of having different SIB or a group of SIBs associated with a different area ID. 
3	Conclusion
In this contribution, we have discussed the remaining issues with respect to system information area. The following has been proposed:
Proposal 1: The value tags of the SIBs are signalled as part of RMSI, i.e., SIB 1. 
Proposal 2: RAN1 and RAN2 to study having a value tag in MIB for SIB 1 carrying, in addition to remaining Minimum SI, the value tags of other SIBs.
Proposal 3: The area ID is signalled separately from the tracking area code or RAN paging area ID.
Proposal 4: All cells belonging to the same system information area signal the same area ID.
Proposal 5: UE deletes the SIB along with its area ID upon the expiry of the validity time.
Proposal 6: The area ID and value tag are signalled separately.
Proposal 7: The area ID and value tags are signalled as part of remaining minimum SI (RMSI), i.e., in SIB 1.
Proposal 8: The area ID can be associated with a single SIB or a group of SIBs depending on the network configuration.
Proposal 9: RAN2 to study the option of having different SIB or a group of SIBs associated with a different area ID.
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