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1. Introduction
In RAN2 #93 meeting, system information (SI) for NR was not discussed due to lack of time. As a result, an email discussion was triggered in [1]. As part of the issues addressed in [1], two main issues to start with are 1) the classification of SI in essential system information (ESI) and non-essential system information (NESI) and 2) the delivery mechanism of SI. In this contribution, we provide our views on these issues.
2. Discussion
In [1], a consensus seems to be that, unlike in LTE, not all NR SI should always be broadcasted, thus allowing for a more spectral efficient and power effective SI delivery scheme. This assumption raises the question of defining which minimum SI shall always be broadcasted and which can be delivered through another mechanism, e.g. on-demand [4]. As a result, in [1] SI is proposed to be categorized into “minimum system information required to be periodically broadcasted” and “other system information”. Although we acknowledge the issue associated with broadcasting all SI, we prefer defining separately the SI categories and the delivery mechanisms, thus allowing for flexible mapping onto each other.
2.1. System Information categories
UE shall be able to access some essential system information in the earliest stage of the UE access (initial access) to the network. This minimal information must be accessible without any prior knowledge of the network configuration at the UE location, and at the access time. As a result, we propose categorizing the SI into essential system information (ESI) and non-essential system information (NESI) as follows:

· ESI refers to the minimum set of system information which is required by a Idle/Inactive UE to camp and perform initial access

· NESI refers to other SI

Proposal 1: Essential SI refers to the minimum set of system information which is required by an Idle/Inactive UE to camp and perform initial access
Proposal 2: Non-essential SI refers to other SI
2.2. Content of ESI
Essential SI can be further classified into two categories:
· Camping SI: SI only needed for Idle/Inactive UE mobility. We expect a typical scenario for NR is where this SI is common across an area involving potentially multiple TRP/beams [2].
· Access SI: SI needed to perform autonomous access (RACH or other method). Similar to above, part can be common (e.g. barring), and part can be TRP/beam-specific (e.g. L1 parameters) 

Proposal 3: Essential SI should at least contain the following SI:
· Camping SI: SI only needed for Idle/Inactive UE mobility
· Access SI: SI needed to perform autonomous access (RACH or other method)
Some other categorization of ESI should be based on whether ESI is the same across an area involving potentially multiple TRP/beams [2], or TRP/beam-specific. This characteristic may also drive when the ESI is acquired:

· SI-X: common part across an area involving potentially multiple TRP/beams that can be acquired early (= camping SI + common aspects of access SI)

· SI-Y: TRP/beam-specific part that may be acquired only before performing RACH

This further categorization is used in the ESI acquisition procedure described in [3].

Proposal 4: Essential SI should be further categorized based on whether ESI is the same across an area involving potentially multiple TRP/beams, or TRP/beam-specific: 

· SI-X: common part across an area involving potentially multiple TRP/beams that can be acquired early (= camping SI + common aspects of access SI)
· SI-Y: TRP/beam-specific part that may be acquired only before performing RACH
2.3. System Information delivery mechanisms

SI can be delivered through three mechanisms:
Periodical broadcast in SI validity area.

Obviously, this legacy mechanism should be supported.

On-demand SI delivery, where the UE explicitly requests for a missing or outdated SI to the network. UE may perform on-demand SI upon network trigger, e.g. paging or value tag. More details on possible on-demand SI delivery designs are given in [4].
The signaling for delivering on-demand SI can be dedicated signaling, groupcast (e.g. one UE requests and then the SI is delivered to a group of UEs via group SI-RNTI), or non-periodic broadcast.
NW-initiated where the SI is delivered directly to the UE, in CONNECTED State. This can be the case e.g. for some NESI update.
Proposal 5: Periodical broadcast of SI in SI validity area shall be supported for NR

Proposal 6: On-demand SI delivery shall be studied for NR 

Proposal 7: NW-initiated direct SI delivery shall be studied for NR
2.4. Relationship between both definitions
The relationships so far between both definitions are:

· ESI must be broadcasted periodically
· Some part of NESI must also be broadcasted periodically e.g. in support of idle/inactive UEs using services not requiring UL, as is the case e.g. of eMBMS/Sc-PTM in LTE.
· Other NESI can be configured to be either broadcasted periodically or delivered on-demand
The resulting total SI overhead can therefore be derived as the sum of the periodical broadcast and on-demand overheads, which will now depend on several factors such as the ratio of broadcast and on-demand SI, how often on-demand requests are performed in average per UE, the number of UEs in the cell and the broadcast period. It may therefore be difficult to provide a static split between broadcast and on-demand SI. This can be solved by letting the network adapting this ratio dynamically, e.g. aiming at always minimizing the total SI overhead, or to trade-off network versus UE power consumption. This network adaptation is left to implementation.
Proposal 8: Essential SI must be broadcasted

Proposal 9: Non essential SI can be dynamically configured to be either broadcasted periodically or delivered on-demand
2.5. SI broadcast with pointer

An attractive approach to minimize SI overhead is to reduce the broadcasted information to a pointer on a table of possible SI configurations (SI set), pre-stored in the UE [5]-[7]. This technique is expected to provide significant gains in reducing the SI overhead. However, some SI elements can take a wide range of values, e.g. SFN, and therefore cannot be preconfigured as part of a configurations set. Therefore, some SI IE will always have to be delivered explicitly. As a result, broadcasted SI should be an aggregation of explicit IE values (e.g. SFN) and a pointer on a table of possible system configurations known at the UE.
ESI configuration table
This table cannot be downloaded by the UE as the UE needs to acquire ESI in first place. As a result, this table needs to be defined in the specification.

NESI configuration table
This table can be downloaded after initial access. FFS if NAS or AS download mechanism.
Proposal 10: The possibility for broadcasting SI as an aggregation of explicit IE values (e.g. SFN) and a pointer on a table of possible system configurations known at the UE shall be studied for NR.
3. Conclusion

In this contribution, we elaborated our proposals regarding SI categories and delivery mechanism as follows:
Proposal 1: Essential SI refers to the minimum set of system information which is required by an Idle/Inactive UE to camp and perform initial access

Proposal 2: Non-essential SI refers to other SI
Proposal 3: Essential SI should at least contain the following SI:

· Camping SI: SI only needed for Idle/Inactive UE mobility

· Access SI: SI needed to perform autonomous access (RACH or other method)

Proposal 4: Essential SI should be further categorized based on whether ESI is the same across an area involving potentially multiple TRP/beams, or TRP/beam-specific: 

· SI-X: common part across an area involving potentially multiple TRP/beams that can be acquired early (= camping SI + common aspects of access SI)

· SI-Y: TRP/beam-specific part that may be acquired only before performing RACH
Proposal 5: Periodical broadcast of SI in SI validity area shall be supported for NR

Proposal 6: On-demand SI delivery shall be studied for NR 

Proposal 7: NW-initiated direct SI delivery shall be studied for NR

Proposal 8: Essential SI must be broadcasted

Proposal 9: Non essential SI can be dynamically configured to be either broadcasted periodically or delivered on-demand

Proposal 10: The possibility for broadcasting SI as an aggregation of explicit IE values (e.g. SFN) and a pointer on a table of possible system configurations known at the UE shall be studied for NR.
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