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1 Introduction

RAN#71 approves in March a NR SID [1]. An initial aspect of this SID is for RAN2 to study and agree on the radio protocol architecture and procedures. During RAN2 #93bis meeting, preliminary views on initial access procedures were discussed (e.g. [2]
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[3]
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[4]
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[5]
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[6]). In this contribution, we take a further look at System information aspects in NR, in light of last RAN2 meeting discussion.

2 Discussion
Initial System requirements for the Next Generation (NG) Access Technologies and the Next Generation (NG) architecture are captured in TR 23.799 [8] and TR 38.913 [7]. Several key performances indicators (KPI) for the access technology are also captured in TR 38.913. As well stated in [4], these requirements and KPIs are expected to have significant impact on the design of System information transmission and acquisition procedures. 
Example of KPIs in TR 38.913 [7] that may impose new requirements on the design of the NR system information signalling procedures include extended UE battery life, Network energy efficiency, control plane latency, connection density, target coverage and the resource utilization efficiency related KPIs such as achievable peak data rate, user experienced data rate, and spectral efficiency related KPIs. Operational requirements (e.g. deployment flexibility with support of network slicing, centralized versus distributed network functions, and scalability) and forward compatibility design requirement are also key aspects to consider.
As described in [1], it is assumed for NR that a single technical framework should address all usage scenarios for enhanced mobile broadband (eMBB), massive machine-type-communications (mMTC) and ultra-reliable and low latency communications (URLL). This poses additional challenges to the design of initial system access procedures such as system information signalling, since all these service categories may have different performance requirements (e.g. data rate, latency, connection density, mobility, UE battery life, etc.…). 
During RAN2 #93bis meeting, the following proposals in relation with system information procedures were discussed:
1. “RAN2 should study mechanism(s) to reduce overhead of signalling system information and improving energy efficiency of system in NR” [2].
2. “RAN1/2 is requested to consider an approach where the most essential system information shall be broadcasted for initial access and rest of the system information can be provided on request” [3].
During the meeting, the following issues were also discussed: what is considered essential system information? Examples of essential system information discussed include, system information required for initial access in LTE such as the one included in MIB, SIB1 and SIB2, paging configuration information and inter-RAT mobility system information.
From the discussion, it appears there is no disagreement on the need for RAN2 to study mechanism to reduce system information signalling overhead. We therefore proposed RAN2 to agree to the following:

Proposal 1: RAN2 should study mechanism(s) to reduce overhead of signalling system information.
There was also some good amount of consensus that system information deemed essential for initial access shall be broadcasted and the rest of the system information can be provided as needed. We therefore propose the following:

Proposal 2: As a baseline, only essential system information shall be broadcasted for initial access and the rest of the system information can be provided as needed.
Assuming Proposal 2 is aggregable, we propose the following:
Proposal 3: RAN1/ RAN2 should study and decide on NR essential system information.
In LTE, the following system information are required system information: MIB, SIB1, SIB2 through SIB8 depending on the support of the concerned RATs and SIB17 depending on the support of RAN-assisted WLAN interworking. SIB1 includes information mainly related to whether a terminal is allowed to camp on a cell. SIB2 mainly include information that terminals need in order to be able to access the cell. SIB3 mainly includes cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection as well as intra-frequency cell re-selection information other than neighbouring cell related. SIB4-SIB8 include neighbouring-cell related information. 
Observation 1: LTE System Information included in MIB, SIB1, SIB2, and SIB3 when applicable may serve as a reference in identifying NR most essential system information.
Observation 2: For scenarios where mobility or multi-connectivity applies, LTE SIB4 to SIB 8 as well as SIB17 may serve as a reference in identifying NR most essential system information.
In [2], results of a preliminary overhead analysis of broadcasting all system information, versus broadcasting most essential system information while rest of the system information is provided to the UE through dedicated signalling are presented. The assumed use case appears to correspond to the case of broadband access in a crowd (e.g. as defined by NGMN) with a density of 150,000 connections/km2. According to the result of this preliminary analysis and broadcast overhead estimate model used, the legacy approach roughly seems to incur significantly high overhead compared with alternative approach where only the most essential system information is broadcasted. We should note that the expected signalling overhead could be sensitive to the assumed analytical model, the parameters used and the assumed values of those parameters. It is also not clear how well the again scales up to other use cases for e.g. mMTC or URLL or other deployment scenarios. We also observe that in this analysis, the overhead incurred from connection setup in order to acquired system information through dedicated signalling is ignored.
Observation 3: Expected gain of the approach where only the most essential system information is broadcasted could be sensitive to the assumed overhead analytical model.
Proposal 4: RAN2 should discuss and agree on the principles and analytical model for system information signalling overhead analysis.
Observation 4: The overhead of system information signalling even when only essential system information is broadcasted may still be significant for some use cases or deployment scenarios.
In addition to considering approaches where the system information are explicitly signalled to the UE, RAN2 should also consider approaches where the system information are implicitly signalled to the UE for example thought default or preconfigured system information configuration tables which may be signalled less frequently.
Proposal 5: RAN1/RAN2 should also consider system information signalling approach where the system information values are not necessarily explicitly signalled over the air interface. 
Proposal 6: RAN2 should inform RAN1 of RAN2 agreements.
3 Conclusion

In this contribution, we reviewed some of the views expressed during last RAN2 meeting on system information signalling and acquisition and proposed the following:

Proposal 1: RAN2 should study mechanism(s) to reduce overhead of signalling system information.
Proposal 2: As a baseline, only essential system information shall be broadcasted for initial access and the rest of the system information can be provided as needed.
Proposal 3: RAN1/ RAN2 should study and decide on NR essential system information.
Observation 1: LTE System Information included in MIB, SIB1, SIB2, and SIB3 when applicable may serve as a reference in identifying NR most essential system information.
Observation 2: For scenarios where mobility or multi-connectivity applies, SIB4 to SIB 8 as well as SIB17 may serve as a reference in identifying NR most essential system information.
Observation 3: Expected gain of the approach where only the most essential system information is broadcasted is sensitive to the assumed overhead analytical model.
Proposal 4: RAN2 should discuss and agree on the principles and analytical model for system information signalling overhead analysis.
Observation 4: The overhead of system information signalling even when only essential system information is broadcasted may still be significant for some use cases or deployment scenarios.
Proposal 5: RAN1/RAN2 should also consider system information signalling approach where the system information values are not necessarily explicitly signalled over the air interface. 
Proposal 6: RAN2 should inform RAN1 of RAN2 agreements.
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