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[bookmark: _Ref460855997]Introduction
In RAN2 #94 meeting, an email discussion was triggered in [1] on System Information for NR, resulting in the following agreements captured in RAN2 #95 meeting:

Agreements
1: 	RAN2 to agree on proposals 1, 4, 5, 6 and 7 from R2-164006 to be captured as guidelines for SI design in RAN2 TR with rephrasing of some proposals if needed.
2: Other mechanisms than periodic broadcast of system information should be studied during study item.
3: Agree on the terminology of Minimum SI (at least for purpose of the SI discussions).
4: Minimum SI needs to be broadcasted periodically.
5: Contents and format of minimum SI are FFS. Content will at least include information to support cell selection, for acquiring other SI, for accessing the cell. 
FFS Whether all "cells"/TRPs periodically broadcast the minimum SI.
6: Agree on the terminology of Other SI where other SI comprises everything not broadcasted in minimum SI.
FFS Whether ETWS/CMAS like information would be considered as Other SI or Minimum SI
7: Both network triggered and UE initiated mechanisms for Other SI delivery shall be further studied.
8: It is network decision whether other SI is broadcasted or delivered through UE-specific signalling.


Specifically proposal 7 from R2-164006 in above agreement #1 is:
System information distribution should explore and leverage the fact that parts of the system information may be the same across a large area, such as the parts associated to system access (e.g. RACH configuration during state transitions).

In parallel, RAN1 made the following agreements related to initial access design at RAN1 #86 meeting:
· RAN1 should take at least following requirements into account to design initial access
· Providing at least following functionalities
· Detection of NR cell and its ID
· Note: In this context, NR cell corresponds one or multiple TRP(s)
· Initial time/frequency synchronization to the cell
· Providing necessary information for random access
· Providing sufficient number of the identity values to allow deployment flexibility
· FFS: supporting efficient mobility
· FFS: supporting efficient inter-RAT measurement
· Reducing the frequency hypothesis UE needs to search for compared to LTE
· FFS: detecting beam ID(s)

From the above highlighted bullets and given the agreement was made in the context of initial access design, it is clear that the mentioned NR cell and its ID are detected by an Idle UE, so the definition is at least valid in idle state. This is at least RAN2’s understanding as captured in RAN2 #95 meeting report:
=>	RAN2 understanding of RAN1 agreement: There is an "xSS" (similar as LTE cell specific RS). On the "xSS" there is at least a NR Cell Id. The xSS is at least used in idle

In this contribution we further elaborate on the above guideline #7 from R2-164006 to map such “system information area” [7] to the Idle state NR cell defined in RAN1. The main goal being that, within such NR cell the idle UE is not mandated to (re-)acquire the essential system information, thus minimizing its power consumption. We also propose some clarifications on the minimum SI/other SI defined above and the legacy notion of essential SI/non-essential SI, with examples of their respective contents.
It should be noted that the contribution focuses on Idle UEs however UEs in the “new state” (also referred to as inactive state) are expected to inherit the same NR cell properties and follow the same SI acquisition procedure.
Discussion
[bookmark: _Ref462432227]NR cell in Idle state and associated system information 
In this section we build upon previous agreement to propose a definition of the NR cell that could be valid, at least in Idle state. Indeed, we assume agreed the following three statements:
1) Parts of the system information may be the same across a large area  (from agreed proposal 7 in R2-164006, see Section 1)
2) Cell = one or multiple TRPs (from RAN1 #86 agreements, see Section 1)
3)  An NR Cell is visible at least from Idle UEs (from RAN2’s understanding or RAN1 agreement)
From the above RAN1 and RAN2 agreements, it is clear that there is a good match between the RAN1 NR cell (corresponding to one or multiple TRP(s)) visible by the Idle UE and the area where “parts of the system information may be the same” (which we referred to as System Information Area (SIA) in [7]). We propose consolidating this with the following proposal:
Proposal 1: An NR cell visible by an Idle UE corresponds to one or multiple TRPs for which parts of the system information is the same.
Given no agreement has been made so far regarding NR cell status in Connected state, we intentionally limit in the sequel the discussion to “NR cell of Idle state”.
One first question arising from the above statement is “which system information is expected to be the same across the NR cell?” To progress on this, we come back on the agreements made so far on the system information, now categorized into Minimum SI and Other SI where (from RAN2 #95 agreements, see Section 1):
· Minimum SI needs to be broadcasted periodically.
· Contents and format of minimum SI are FFS. Content will at least include information to support cell selection, for acquiring other SI, for accessing the cell
· Other SI comprises everything not broadcasted in minimum SI
Since the SI listed in the 2nd bullet (information to support cell selection, for acquiring other SI, for accessing the cell) is what is referred to as “essential SI” (ESI) in LTE (e.g. in 36.331 Section 5.2.2.5), then the 2nd bullet essentially means that the minimum SI includes at least the ESI. Similar to “other SI” for “minimum SI”, non-essential SI (NESI) refers to any SI not included in ESI. Note that cell reselection SI (e.g. SIB3-8 in LTE) is part of NESI. ESI belongs to minimum SI, and is always present. NESI is optional SI.
Different views have been expressed on the above question where [2][3] assume common part of SI across “cells” is part of NESI whereas [4]-[7] assume common part of SI across a TRP area is ESI. It is clear that the SIs that must be common within an NR cell are, at least:
· the camping SI (part of ESI): all information UE needs to camp on a cell including e.g. information allowing DL cell RS and control channel monitoring, paging DRX, paging reception. RACH parameters are not part of camping SI.
· if present, the cell reselection SI (part of NESI).
This allows fine-tuning proposal 1 as:
Proposal 2: An NR cell visible by an Idle UE corresponds to one or multiple TRPs for which at least camping SI (information only needed for camping on a cell) and, if present, reselection SI, are the same.
Then the next question is whether all ESI can be common across TRPs in the NR cell visible by Idle UEs. Clearly, it can make sense that e.g. most ESI from legacy SIB1 (cell access related info: PLMN list, cell identity, cell barred) can be the same across a wide area including many TRPs. For NR DL L1 parameters e.g. system bandwidth and System Frame Number (SFN), it belongs to RAN1 to assess how likely these parameters could be made common for Idle UEs. At least, SFN cannot be common if it would be envisaged that some TRPs be asynchronous within an NR cell visible in Idle state. Furthermore, regarding RACH configuration, there might be deployments where the exact same configuration cannot be made common across a large NR cell. For example, different UE density in different areas of the cell would call for different number of RACH resources configured in the TRPs in these areas. Hence, it is safe and forward compatible to provision for both common and TRP-specific ESI within an NR cell visible in Idle state.
Proposal 3: Essential system information consists of a common part across the NR cell and a TRP-specific part.
We provide in our companion contribution [9] different scenarios for SI distribution in an NR cell, involving single and dual frequency layers.
Further clarifications on ESI/NESI and minimum SI/other SI
Minimum SI
From the above discussion, it is clear that minimum SI can be defined as: minimum SI = ESI + [NESI which shall always be broadcasted]. Then the question is: which NESI is part of Minimum SI?
SIB14 (EAB related) was suggested [2][3][5][8] to be regarded as minimum SI. Since it is barring-related, it is clear it should be broadcasted. The question however is: should we still have a barring SI in ESI + a barring SI in NESI? We believe we should rather merge all legacy barring-related SI in a clean single ESI one.

Proposal 4: There should be a single NR barring SI, included in minimum SI
As mentioned in Section 1, it is “FFS whether ETWS/CMAS like information would be considered as Other SI or Minimum SI”. In our view, ETWS/CMAS, although NESI, is part of minimum SI since, once triggered, it must be provided to all UEs ASAP. Hence, once paged about it, UEs shall acquire it from broadcast.

Proposal 5: CMAS/ETWS is part of minimum SI

However, it is obvious that CMAS/ETWS is not permanently broadcasted in all cells. This example calls for a clarification on the minimum SI definition: minimum SI does not necessarily mean that, whatever content is defined for minimum SI, it is permanently broadcasted in all cells. Rather, it means: if a SI belongs to minimum SI, and it needs to be delivered in a given cell for a period of time, then it shall always be delivered though periodic broadcast. We suggest capturing this clarification:

Proposal 6: if a SI belongs to minimum SI, and it needs to be delivered in a given cell for a period of time, then it shall always be delivered though periodic broadcast.

Other SI
From agreement #8 in Section 1, “it is network decision whether other SI is broadcasted or delivered through UE-specific signaling”. Similar to the NESI discussed above, it is unclear if more NESI would also need to be always broadcasted. This ambiguity also exists for example for the Cell reselection SI (aka SIB3-8), which is needed in idle state, and DL-only services (eMBMS/SC-PTM) SI, for which it could be desirable that a UE is not requested to perform an UL transmission to acquire the SI. However, if indeed those two SIs are expected to be configured by NW to be broadcasted most of the time, we think some flexibility should be left so that they can be accessed on-demand, as e.g. in the case of very few or no UEs being currently camping in the cell, assessed e.g. from the absence of any on-demand SI requested over a period of time.

Proposal 7: Cell reselection SI and DL-only services (e.g. eMBMS/SC-PTM) SI shall belong to other SI
Figure 1 summarizes the above definitions/agreements as well as the relationship between ESI/NESI and Minimum SI/Other SI.

 
[bookmark: _Ref460863616]Figure 1: ESI/NESI vs Minimum SI/Other SI
Proposal 8: It is proposed to capture Figure 1 in the TR to illustrate the various SI definitions.
Conclusion
This contribution proposes defining the NR cell in relation with the validity area of system information in Idle state. It also proposes some clarifications on the minimum SI/other SI and the legacy notion of essential SI/non-essential SI, with examples of their respective contents. The associated proposals are:
Proposal 1: An NR cell visible by an Idle UE corresponds to one or multiple TRPs for which parts of the system information is the same.
Proposal 2: An NR cell visible by an Idle UE corresponds to one or multiple TRPs for which at least camping SI (information only needed for camping on a cell) and, if present, reselection SI, are the same.
Proposal 3: Essential system information consists of a common part across the NR cell and a TRP-specific part.
Proposal 4: There should be a single NR barring SI, included in minimum SI
Proposal 5: CMAS/ETWS is part of minimum SI
Proposal 6: if a SI belongs to minimum SI, and it needs to be delivered in a given cell for a period of time, then it shall always be delivered though periodic broadcast.
Proposal 7: Cell reselection SI and DL-only services (e.g. eMBMS/SC-PTM) SI shall belong to other SI
Proposal 8: It is proposed to capture Figure 1 in the TR to illustrate the various SI definitions.
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