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Discussion and Decision
1      Introduction

In RAN2#96 meeting, following was agreed regarding system information acquisition:

Agreements

1: 
For a cell/frequency that is considered for camping by UE, then UE should not be required to acquire minimum system information from other cell/frequency layer (this does not preclude reception via SFN that is under discussion in RAN1). This does not preclude the case that UE applies stored system information from previously visited cell(s).

2: 
There may be cells in the system on which the UE cannot camp and do not broadcast minimum system information 

3:
If UE cannot determine the full minimum SI of a cell (by receiving from that cell or from valid stored information from previous cells), UE shall consider that cell as barred. It is desirable for the UE to know very quickly that this cell is not campable.

4
Each cell on which UE is allowed to camp broadcasts at least some contents of the minimum system information.

In RAN2 NR AH#1 meeting, RAN2 agreed that MIB should include at least SFN. RAN2 provided reply LS to RAN1 in R2-1700654 regarding minimum SI content and size.
In this contribution, we discuss index based system information provisioning based on above agreements.
2      Discussion
2.1     Applicability of index based SI provisionig for other SI

To use index based SI provisioning for other SI, the approach discussed in [1] can be a starting point. In the approach, for each SI, a list of configurations can be provided to the UE upon request, with each configuration identified by an index. The index is broadcasted in the minimum SI. UE stores the list of configurations. The index of configuration associated with each SI is broadcasted in the minimum SI. Whenever there is SI update (temporal change) or mobility (spatial change for cells/TRPs, or beams if beam specific SI is agreeable), UE checks the index for each SI it is interested in, and UE only requests for an SI if it does not have the configuration corresponding to the index. The approach is shown in Figure 1 below.
[image: image1.png]Cell A List of configurations acquired and stored by UE

Minimum S| SIBx

Access information Indexa_|Configa
SBx__ |indexa |~ [indexb |Configh
SBy .. /|Indexce[Config e J+-

S| update (temporal change) Mobility (spatial change)

Cell A | celB
Minimum S /' [Minimum s /
Access information |/ Access information| /
SBx__ [indexb | SBx__ [indexc |/

SBy .. SiBy





Figure 1: Index based SI provisioning for other SI
The main benefits of the index based approach is the reduction of the overhead, less latency for SI acquisition, and less UE power consumption when UE moves to different cells if SI acquisition is not needed. 
Proposal 1: The UE can be provided with and store one or more versions of each SI, with each version identified by an index. The version of SI in use in a cell is indicated by an index provided in minimum SI.
There are several aspects to be discussed further regarding index based SI provisioning for other SI.

The first question is whether index based SI provisioning should be used for all the SIB types of other SI? Some SIB information might be inherently dynamic, e.g. cell reselection SIBs in consideration of Rel-13 work on multi-carrier load distribution.

Proposal 2: RAN2 to determine within the NR WI phase on whether index based SI provisioning can be used for all the SIB types of other SI.

Secondly, the signalling overhead of providing list of configurations might be quite large. Some signalling optimization can be considered to reduce the signalling overhead. One approach is to use delta signalling between the SI configurations of different indices.
Proposal 3: Optimizations to reduce the signalling overhead of providing a list of configurations should be considered within the NR WI phase.
In LTE, UE can store system information associated with valueTag, and UE considers system information with same valueTag is valid within 3 hour time of acquisition. For index based SI provisioning, validity check is still needed. The reason is that it is not preferred to purely leave to UE implementation on when a configuration for a certain index can be removed. With validity check, UE simply discards a configuration 3 hours after acquisition. Such validity check can be performed on the index alone, without relying on any additional valueTag.
Proposal 4: Time based expiry of acquired SI configurations is used without introducing additional valueTag. Expiry time can be considered during NR WI phase.
2.2     Applicability of index based SI provisionig for minimum SI

Minimum SI mainly contains basic information for initial access to the cell and information related to other SI. Certain fields in minimum SI cannot be covered by an index. In RAN2 NR AH#1 meeting, it was agreed to use scheduling based framework to provide on-demand SI broadcast based on UE’s request. This implies that the scheduling information to other SIs can be dynamically changed based on UE request. Therefore it is not possible to use one index to cover such dynamic content. In addition, some information related to cell camping (e.g. PLMN list and access control information) should be read by the UE first before accessing the cell. Access control information itself can be seen as dynamically changed information, although the details are to be further studied on the unified access barring mechanism. As to PLMN list, a UE should read it first; otherwise UE might go to another PLMN while applying previously stored information (although this might be a rare case).
Observation 1: Some fields in minimum SI (e.g. PLMN list, access control information, and scheduling information) should be transmitted explicitly instead of covered by index.

In RAN2 NR AH#1 meeting, RAN2 agreed that MIB should include at least SFN. Some large fields like PLMN list and scheduling information might not be transmitted in MIB due to capacity limitation. This implies that for each cell UE can camp, both MIB (carried in NR-PBCH) and another channel should be used for minimum SI transmission even if an index is used. Then there might not be much gain to apply index based SI provision for minimum SI since the main gain claimed in [2] is that index based approach can save the transmission of the other channel carrying minimum SI (NR-PBCH2). Given current RAN1 and RAN2 progress on system information design, it might be worthwhile to decide in NR WI phase on whether and how to apply index based SI provisioning for minimum SI.
Proposal 5: RAN2 to determine within the NR WI phase on whether and how to apply index based SI provisioning for minimum SI.

3      Conclusion
In this contribution, we discuss index based system information provisioning. We have the following observations:

Observation 1: Some fields in minimum SI (e.g. PLMN list, access control information, and scheduling information) should be transmitted explicitly instead of covered by index.
We propose the following: 

Proposal 1: The UE can be provided with and store one or more versions of each SI, with each version identified by an index. The version of SI in use in a cell is indicated by an index provided in minimum SI.
Proposal 2: RAN2 to determine within the NR WI phase on whether index based SI provisioning can be used for all the SIB types of other SI.
Proposal 3: Optimizations to reduce the signalling overhead of providing a list of configurations should be considered within the NR WI phase.
Proposal 4: Time based expiry of acquired SI configurations is used without introducing additional valueTag. Expiry time can be considered during NR WI phase.
Proposal 5: RAN2 to determine within the NR WI phase on whether and how to apply index based SI provisioning for minimum SI. 
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