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Introduction
In the last RAN2 meeting, index based SI delivery was agreed to avoid re-acquisition of already stored SI-block(s)/SI message(s) when UE is moving across cells. These agreements are as follows:
Agreement
1: Broadcasting some kind of index/identifier in minimum SI to enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s). The index/identifier and associated system information can be applicable in more than one cell. System information valid in one cell may be valid also in other cells.
There is one remaining FFS: FFS what the index/identifier is (e.g. single index or area plus value tag, etc). In this paper, we provide our views on how to implement the index based system information distribution.
Discussion
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. In LTE, SIBs are grouped in SI-messages periodically broadcasted according to scheduling information delivered in SIB1. Thus a SI message delivers within a modification period one configuration of a group of SIBs. Another new aspect in NR is that not all SI messages are periodically broadcasted so that a UE may acquire different SI messages according to different procedures (broadcast/on-demand). Moreover, different UEs may be interested in different SI messages, and different SI messages might be required in different RRC states. This calls for further extending the above SIA to be SI message specific. Therefore, we propose:
Proposal 1: A system information area (SIA) defines a set of TRP/cells where a common SI message applies. 
Proposal 2: A SIA is SI message specific and is identified by an SIA ID.
Similar to LTE, the above SIA ID should be complemented with a SI message-specific valueTag which purpose is the same as in LTE. We suggest in our companion contribution[1] 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 SI message is associated with an index (combination of SIA ID and per SI message valueTag) commonly used in the SIA where this configuration applies. 
The next question is how to deliver the SIA ID and its associated configuration, there are two options:  
Option 1 single index: SIA ID is mandatory information of the scheduling info.
It means SIA IDs are always part of minimum SI, but the SI messages can either be broadcasted or delivered on-demand, depending on the broadcast/on-demand indicator in minimum SI. For example, a UE observes it does not have the broadcasted index (SIA ID) as part of its stored indexes, so it requests the configuration (SI message) on-demand. In this case, the broadcast/on-demand indicator only applies to the configuration, not the index. Note also that, since it is permanently broadcasted, SIA ID also plays the role of valueTag which is why this option is referred to as “single index”.
This option avoids UEs acquiring the SI configuration via on-demand if they already stored the configuration, so is power-friendly for the UE, but requires the network to periodically broadcast all SIA IDs of all SI messages which can represent a significant payload. For example, assuming a minimum 6-bit SIA ID (coding 64 different areas), 20 SIBs represent 120 bits, that most UEs don’t read most of the time. As a result, this option somehow defeats the purpose of the initial goal of provisioning SIs to be acquired on-demand rather than periodically broadcasted.    



Figure 1: UE requesting on-demand SIB when SIA ID is always part of scheduling information

Option 2 area plus value tag: SIA ID is optional information of the scheduling info and is only present when associated SI message is broadcasted.
In this case, network has flexibility to not always broadcast an SIA ID, but it could also be acquired on-demand. This is more forward compatible, considering the potentially many SIBs that could be added in future releases. In this option, upon UE request, the network first updates the scheduling information which would then include the SIA ID and point to the scheduling interval where the configuration is delivered. If the UE already has the index as part of its stored SI, then it does not need to read the configuration in the scheduling interval.



Figure 2: UE requesting on-demand SIB when SIA ID is not part of scheduling information
Meanwhile, the valueTag is always broadcasted no matter the corresponding SI message is broadcasted or not. The always present valueTag can be used to indicate the change of corresponding SI message in one cell, just like LTE. Whenever SIA ID is broadcasted temporarily following a UE request as in Figure 2, the presence of the valueTag allows UE associating both valueTag and SIA ID in a composite index associated with the SI message configuration. 
When comparing both options, we prefer option 2 for it provides more flexibility to the network in minimizing the amount of periodically broadcasted information (more flexible) and it is forward compatible in that it allows adding future SIs with minimum broadcast overhead impact. Therefore, we propose:   
Proposal 4: Area/SIA ID plus valueTag is used as index/identifier. The SIA ID associated with a SI message is included in the scheduling info only when the SI message is being broadcasted.
Conclusion
In this contribution, we discussed index-based SI delivery, resulting in the following proposals:
Proposal 1: A system information area (SIA) defines a set of TRP/cells where a common SI message applies. 
Proposal 2: A SIA is SI message specific and is identified by an SIA ID.
Proposal 3: A SI message is associated with an index (combination of SIA ID and per SI message valueTag) commonly used in the SIA where this configuration applies. 
Proposal 4: Area/SIA ID plus valueTag is used as index/identifier. The SIA ID associated with a SI message is included in the scheduling info only when the SI message is being broadcasted.
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