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Discussion and decision
1 Introduction
In RAN2#98[1], it is agreed that SI index at least includes area ID and value tag to indicate the version of present system information. 

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 valuetag 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.
In this paper we would like to discuss whether the area ID and valuetag is separately signalled or as a single identifier, and how to signal the area ID from the perspective of overhead reduction.
2 Discussion

It has been agreed that area ID is adopted for validity check of UE stored SI across cells. Observe that it is not likely that each SIB/ SI message has distinct area ID. A more possible situation is that multiple SI messages/ SIBs share the same SI area. For example, some SI messages/ SIBs are cell specific and no need to have area ID, and some messages/ SIBs may be RAN-area or CN-area specific and thus have the same area ID.
Observation 1:  Multiple SI messages / SIBs may share the same SI area (ID).
Separately signal area ID and value tag is more overhead efficient, as shown in Figure 1. If area ID and value tag are signaled as a single index, i.e., combined together, we need to signal the area ID part for each SIB even if in fact multiple SI messages / SIBs always share the same area ID. If the area ID length is long, the overhead from area ID might be large. In contrast, if area ID and value tag are signaled separately, we could reduce/compress signaling overhead for SIBs/ SI messages with the same area ID. 
Observation 2: Compared to single index, signal area ID and value tag separately saves overhead, especially when area ID length is long or when many SI message / SIBs share the same area ID.

To reduce area ID overhead, SI messages / SIBs should be grouped based on their associated area ID. Figure 2(a) and Figure 2(b) show the association between area ID and SI message / SIBs respectively. Notice that in LTE, each SI message has distinct SI periodicity. Now if area ID is associated with SI messages, then multiple SI messages may have the same SR periodicity but are mapped to different SI area IDs. 
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	Figure 1(a) single index
	Figure 1(b) Separate signal of area ID and value tag

	Figure 1. Illustration of two options of SI index signalling. Separate signalling could save overhead (e.g., two area ID is saved in this example) if multiple SIB/SI message share the same area ID.
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	Figure 2(a) Mapping between area ID and SI messages
	Figure 2(b) Mapping between area ID and SIBs

	Figure 2. Example of explicit association between area ID and SI messages / SIBs


	

	


Proposal 1: Area ID is associated to a group of SIBs/ SI messages.
Proposal 2: Signal Area ID and value tag separately.
In addition, probably more than one SI area ID are required to specify the validity area of all SI messages / SIBs supported by a cell. For example, SI may be TRP/RAN-area / CN-area / paging-area specific. Therefore, we should not limit only one area ID for all SI messages / SIBs.
Observation 3: Minimum SI should indicate multiple SI area IDs to support SIBs / SI messages with different SI area. 
If multiple SI area IDs are included in minimum SI, PBCH is not suitable to carry the SI area IDs because the number of SI area ID may differ from cell to cell. Thus, SI area ID information should be carried in RMSI, e.g., NR SIB1. Given area ID in RMSI, value tag should also be carried in RMSI because for SI validity check there is no benefit for UE to get value tag earlier before RMSI.
Proposal 3: Both area ID per group of SIBs / SI messages and valueTag per SIB are indicated in RMSI.
3 Conclusions
In this contribution, we discuss the structure of area ID and value tag, and have the following observations.

Observation 1:  Multiple SI messages / SIBs may share the same SI area (ID).
Observation 2: Compared to single index, signal area ID and value tag separately saves overhead, especially when area ID length is long or when many SI message / SIBs share the same area ID.
Observation 3: To support SIBs / SI messages with different SI area, minimum SI should include multiple SI area IDs.
Based on observations, we propose to signal area ID and value tag separately in RMSI for the purpose of signaling overhead reduction. 
Proposal 1: Area ID is associated to a group of SIBs/ SI messages.
Proposal 2: Signal Area ID and value tag separately.
Proposal 3: Both area ID per group of SIBs / SI messages and valueTag per SIB are indicated in RMSI.
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