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1 Introduction

At RAN2#101, the following agreements were made related to stored system information [1]:
Agreements on stored SI

1.1.1: Value tag associated with each SIB of Other SI (OSI) available in cell is included in SIB1 regardless of whether the SIB is broadcasted or provided on demand. 

FFS size of value tag

1.1.2: For “cell specific” SIB the LTE principle is applicable for determining the validity of the stored information corresponding to that SIB 

FFS Whether it is necessary to support a case where a SIB is area specific but within that area there are some cells which provide cell specific version of the SIB.
1.2.1: Adopt the LTE principle for validity of stored system information based on expiry of validity timer regardless of the SIB is “cell-specific” or “area-specific”. Single validity timer for all cases is the baseline.

1.2.2: The SI storage and management of stored SI can be left to UE implementation. Decision to store a SIB and how many to store is UE implementation.

1.3.1: System Info Area ID, if signalled, is signalled in SIB1 separately and in addition to value tags associated with each SIB available in the cell. 

1.3.2a: The rules for defining whether a stored SIB is valid in the current cell will be clearly defined in the spec, and if the UE doesn't have a valid stored SIB for the current cell then the UE must acquire.

2
A SIB can be configured to be cell specific or area specific (not applicable SIB1). Whether this is configured per SIB or configured per SI message to be concluded when ASN.1 is specified.

3
At most one AreaID can be indicated within SIB1, and if indicated then applies to all area specific SIBs available in the cell.

In this contribution, we address the FFSs from above the last meeting.
2 Area and Cell Specific SIBs
2.1 Size of Value Tag

One open item to be agreed is the size of the value tag.  In LTE, the value tag (systemInfoValueTag) is 5-bits and can represent 32 unique value tags.  The size of the value tag space is related to the amount of time following which the SI is considered invalid (In LTE, 3 hours or 24 hours – for NB-IoT).

Since cell specific SIBs have the same behaviour as in LTE, and since temporal validity of area specific SIBs will still use the value tag as in LTE, there should be no need to change the validity time or size of value tage relative to LTE.
Proposal 1:
Baseline LTE validity timer of 3 hours is used also for NR.

Proposal 2:
Value tag in NR is 5 bits.

2.2 Area and Cell Specific SIBs

Based on current agreements, a SIB can be cell specific or area specific (i.e. associated with the area ID broadcast in minimum SI).  The UE procedure for determination of SI validity will depend on the validity scope of the SIB – for cell specific SIBs, the value tag of the stored SIB is compated to the value tag broadcast by the cell, while for area specific SIBs, both the value tag and area ID are compared.
One outstanding FFS is regarding whether we need to support the case: 
“where a SIB is area specific but within that area there are some cells which provide cell specific versions of the SIB”.  
One potential advantage of this case would be to allow the NW to define larger areas or ensure better re-use of SIBs across an area.  For instance, let’s assume the following hypothetical example for illustration:
· Majority of SIBs are common among all cells in an area A1

· SIBx is common among all cells in A1 except cell Cn and Cm

In the option where we do not support the case where a SIB is cell specific in some cells and area specific in others, the SIB either needs to be defined as cell specific in all cells in the area A1, or A1 should not contain Cn and Cm.  In either case, depending on UE implementation, there could be less re-use by the UE of stored SI and more overhead in terms of SI acquisition.

In the option where we support this case, the UE continue to use the stored SIBx when moving between any of the cells other than Cn and Cm.  When the UE moves to Cn or Cm, it would prioritize the cell specific SIBx broadcast by Cn or Cm.  Depending on implementation, it could further store the area specific SIBx, seeing that it remains in the same area defined by A1.
Since the overall benefit of supporting this case depends on NW and UE implementation, we think support for this case should depend on the specification impacts and resulting complexity in the specification.

Observation 1:
Depending on NW and UE implementation, support of the case “where a SIB is area specific but within that area there are cells that provide cell specific versions of the SIB” can lead to larger areas and/or reduced UE SI acquisition overhead.     

In order to support the above case, the definition of area specific SIB can be defined on a per cell basis rather than a per area basis.  Specifically, the UE determines which SIBs are cell specific and which are area specific from the camped cell, and there is no assumption that this determination is common among cells.  This would also require that the agreed indication of whether the SIB is cell specific or area specific be transmitted in SIB1, since the UE will always acquire SIB1 of each cell.  Since SIB1 contents are all cell specific, the area scope should in fact already be cell specific.   
Proposal 3:
Confirm RAN2 understanding that whether a SIB/SI Message is cell specific or area specific is applicable only for that cell. 

Along the same lines of the above scenario, a cell may, at any time, change a SIB from being cell specific to area specific and vice versa (through an SI modification).  In this case, the NW would change the area scope for this SIB which would prompt the UE to acquire the SIB if needed.   There is no additional UE behaviour needed for this case.

Observation 2:
No additional UE behaviour is needed for the case when a cell changes a SIB from cell specific to area specific and vice versa.

Given the above discussion, we have presented proposed changes to the latest TP on SI, and shown that support for this case should be quite straightforward in the specification.
Proposal 4:
Agree on the changes to the latest TP for SI provided in the appendix.  

3 Conclusion

In this contribution the following observations were made related to stored SI
Observation 1:
Depending on NW and UE implementation, support of the case “where a SIB is area specific but within that area there are cells that provide cell specific versions of the SIB” can lead to larger areas and/or reduced UE SI acquisition overhead.     

Observation 2:
No additional UE behaviour is needed for the case when a cell changes a SIB from cell specific to area specific and vice versa.

Based on the above observations, the following conclusions have been made.

Proposal 1:
Baseline LTE validity timer of 3 hours is used also for NR.

Proposal 2:
Value tag in NR is 5 bits.

Proposal 3:
Confirm RAN2 understanding that whether a SIB/SI Message is cell specific or area specific is applicable only for that cell. 

Proposal 4:
Agree on the changes to the latest TP for SI provided in the appendix.  
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5 Appendix – TP for Changes to SI Validity
5.2.2.2.1
SI validity

The UE shall:

1>
delete any stored version of a SIB after 3[FFS] hours from the moment it was successfully confirmed as valid;

1>
if UE has stored version of any SIB:

2>for each SIB:

3>
if the stored SIB is an area specific SIB in the camped/serving cell and if systemInfoAreaIdentifier and systemInfoValueTag included in the  SIB1 received from the currently camped/serving cell are identical to the systemInfoAreaIdentifier and systemInfoValueTag associated with stored version of that SIB; or

3>
if the stored SIB is cell specific in the camped/serving cell and if systemInfoValueTag included in the  SIB1 received from the currently camped/serving cell is identical to the systemInfoValueTag associated with stored version of that SIB;

4> consider the stored SIB as valid for the cell;
3>
else:

4> (re)acquire the corresponding SI message as specified in clause 5.2.2.3.

1>
if UE has no stored version of a SIB:

2>
(re)acquire the corresponding SI message as specified in clause 5.2.2.3.
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