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Introduction
One requirement for NR system information distribution mechanism design is to minimize UE’s power consumption.  Index based system information distribution method, which allows SI to be valid across multiple cells and NR UE to apply the SI from previously stored cells, was extensively analyzed [1]~[9]. 
In this paper, we provide our understanding on how to implement the index based system information distribution.
Discussion
In LTE, a value tag systemInfoValueTag is used to indicate if a change has occurred in the SI messages (exclude MIB, SIB1, SIB10, SIB11, SIB12 and SIB14.).  The value of systemInfoValueTag is updated every time any content of the SIs is changed. The network makes sure the same tag value will not be used for more than one set of SIs in a validation time.  Therefore, a UE which stores the mapping relationship between the tag values and the sets of SIs can directly apply the stored set of SI if the associated tag value recurs in SIB1 before the validation time expires. This mechanism reduces the UE’s power consumption, as it does not need to re-acquire the system information from a cell it previously visited, if the SI in that cell has not changed since its last visit. So in LTE, the combination of cell ID and valueTag is used as a SI configuration index.

Observation 1: In LTE, the combination of cell ID and valueTag is used as a SI configuration index

In NR, it is a common understanding that some of the SIs may be the same among TRPs within one cell, as well as across cells, which we refer to as System Information Area (SIA) in this paper. Enhancing the LTE value tag mechanism from being applied in one cell to one SIA brings further flexibility as well as benefit on UE power consumption, i.e. NR UE is not mandated to re-acquire the SI while moving in the SIA. Another new aspect in NR is that not all SIBs are periodically broadcasted so that a UE may acquire different SIBs according to different procedures (broadcast/on-demand). Moreover, different UEs may be interested in different SIBs, and different SIBs might be required in different RRC states. This calls for further extending the above index to be SIB (or SIB-group) specific. Therefore, we propose:

Proposal 1:  A system information area (SIA) defines a set of TRP/cells where a common SIB (or SIB group) configuration applies. 

Proposal 2:  An SIA is SIB (or SIB-group) specific and is identified by an SIA ID.

Similar to LTE, the above SIA ID should be complemented with a SIB (or SIB-group)-specific valueTag which purpose is the same as in LTE. We suggest in our companion contribution [10] that this valueTag is the validity information agreed to be included in the scheduling information in RAN2 NR Ad Hoc agreement #3 (see below).

Proposal 3:  A SIB (or group of SIBs) configuration is associated with an index (combination of SIA ID and per SIB/SIB-group valueTag) commonly used in the SIA where this configuration applies. 

In the above, we extended existing LTE mechanisms to map a SI configuration onto an index, at SIB (or SIB-group) level, known by the UE. However, in LTE, UE builds its own configuration table from previously visited cells. The next step is to let the network, in the SIA of a SIB (or SIB-group), broadcast the configuration index only (combination of SIA ID and valueTag) instead of the explicit SIB configuration to reduce the overhead of SI distribution. When a UE enters a new TPR/cell, it receives the SIBs in the form of indexes from the TPR/cell. If the indexes and the corresponding SIBs configurations are stored in the UE, the UE applies the stored SIBs configurations.
If there are some broadcasted indexes not matching any stored index, the UE can obtain the configuration associated with these indexes via listening to the periodically broadcasted SI (for minimum SI) or by sending a SI request (for other SI). For minimum SI, it means a cell always broadcasts both the index and the corresponding configuration, but the latter can be provided at much lower pace, to minimize the overhead.

Proposal 4:  A SIB (or group of SIBs) configuration can be delivered in the form of an index instead of the explicit configuration.

The following agreements have been made in the previous RAN2 meetings:
RAN2#95:
Agreements
1: 	In addition to basic information for initial access to the cell, the minimum SIs should include the scheduling information for broadcasted SIs/

RAN2#NR adhoc:

Agreement on other SI
3: The scheduling information for other SI includes SIB type, validity information, periodicity, and SI-window information in minimum SI irrespective of whether other SI is periodically broadcasted or provided on demand.

Agreement on minimum SI:
2: Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.

From the above agreements, it results that:

1. The validity information (i.e. valueTag) is included in the scheduling information.
2. Each SIB comes with scheduling information in minimum SI including an indicator telling whether the SIB is broadcasted or delivered on-demand
The next question is how to deliver the SIA ID, and acquire the associated SIB configuration in case UE does not know this index[footnoteRef:1]?  [1:  Note the discussion takes place for SIBs from “other SI”, however it is not preclude that it could apply to some SIBs from “minimum SI” as well] 


It is clear that whenever the broadcast/on-demand indicator is set to “broadcast”, the SIA ID should be provided, along with the valueTag, as part of the scheduling information. However the question whether it should also be the case when the indicator is set to “on-demand” can be discussed. If that would be the case it would mean that 
SIA IDs are always part of minimum SI, but the SIB configurations can either be broadcasted or delivered on-demand, depending on the above indicator. For example, a UE observes it does not have the broadcasted index as part of its stored indexes, so it requests the configuration on-demand. In this case, the broadcast/on-demand indicator only applies to the configuration, not the index. This option avoids UEs acquiring the SIB configuration via on-demand if they already stored the configuration, so is power-friendly for the UE, but requires the network to periodically broadcast the SIA IDs associated with each SIB (or group of SIBs) which can represent a significant payload.

In a different approach, network could have the flexibility to not always broadcast an SIA ID, but it could also be acquired on-demand. This is more forward compatible, considering the potential many SIBs that could be added in future releases. Anyways, we believe this should be further analyzed as part of stage 3 discussions and suggest capturing in the stage 2 TR the following proposal:

Proposal 5:  The SIA ID associated with a SIB (or group of SIBs) is included in the SIB(s) scheduling info at least when the SIB(s) are being broadcasted.
Conclusion
In this contribution, we discussed index-based SI delivery, resulting in the following observations/proposals:
Observation 1: In LTE, the combination of cell ID and valueTag is used as a SI configuration index

Proposal 1:  A system information area (SIA) defines a set of TRP/cells where a common SIB (or SIB group) configuration applies. 

Proposal 2:  An SIA is SIB (or SIB-group) specific and is identified by an SIA ID.

Proposal 3:  A SIB (or group of SIBs) configuration is associated with an index (combination of SIA ID and per SIB/SIB-group valueTag) commonly used in the SIA where this configuration applies. 

Proposal 4:  A SIB (or group of SIBs) configuration can be delivered in the form of an index instead of the explicit configuration.

Proposal 5:  The SIA ID associated with a SIB (or group of SIBs) is included in the SIB(s) scheduling info at least when the SIB(s) are being broadcasted.
References
1. R2-1700231, “Validity of System Information in NR”,	InterDigital Communications
1. R2-1700313, “Way forward on index based approaches”, 	Samsung India
1. R2-1700476, “Index based provisioning of system information in NR”,	Ericsson	
1. R2-1700034, “System Information for NR validity considerations including area ID introduction”, Gemalto N.V.
1. R2-1700139	, “Issues to be discussed in area and indexed/stored NR SI acquisition”,	Sony
1. R2-1700269	, “Stored System Information for OSI”, MediaTek Inc.
1. R2-1700294	, “Further discussion on validity information of other SI”, HTC Corporation, MediaTek Inc.
1. R2-1700447	, “SI validity for broadcast SI and on-demand SI”, LG Electronics Inc.
1. [bookmark: _Ref473898099]R2-1700473	, “System Information Areas for Other SI”, SHARP Corporation, MTI
1. [bookmark: _Ref473898552]R2-1700977, “SI Change in NR”, CATT


R2-1700976
