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1. Introduction

In RAN1 NR ad-hoc meeting, following agreements are reached regarding the remaining system information delivery:
Agreement:

· NR-PBCH contents shall include:
· At least part of the SFN (system frame number)

· FFS on the number of bits used to indicate SFN
· FFS how much of the SFN is indicated explicitly, and how much (if any) is indicated implicitly
· CRC (FFS number of bits)
· FFS:
· In case remaining minimum system information is carried on PDSCH, configuration for PDSCH or control resource set for scheduling PDSCH
· In case remaining minimum system information is carried on secondary physical broadcast channel, configuration of secondary physical broadcast channel 
· Configuration information for initial uplink transmission; in this case, it may not be necessary to include configuration information for remaining minimum system information
· Other parameters
In RAN1 88 meeting, further agreements regarding this topic are reached:
Agreements:
· For the minimum system information delivery, 

· Part of minimum system information is transmitted in NR-PBCH
· The remaining minimum system information is transmitted in shared downlink channel via NR-PDSCH

· FFS  how the configuration information for the remaining minimum system information is provided, e.g.


· NR-PBCH provides the control channel search space 

· NR-PBCH provides the scheduling assignment

· Part of the control channel search space/scheduling assignment could be derived by the specification
· FFS numerology for NR-PDSCH for the remaining minimum system information
In this paper, we discuss this topic based on the above agreements.
2. Discussion
Following RAN1 agreements, there are two alternatives for remaining system information delivery:
· Alt-1: A common control resource set is indicated in PBCH. The remaining system information is carried on the PDSCH which is scheduled by the indicated common control resource set

· Alt-2: The remaining system information is carried on the PDSCH, the scheduling assignment of which is indicated in PBCH.
On discussing which alternatives should be adopted, following criterions should be considered:
· Reliability: This should be one of the primary factors for designing PBCH as PBCH provides the most fundamental information for UEs. 

· UE detection complexity & power consumption: This is the other primary factors for designing PBCH because according to updated RAN1 agreements the major UE operations in idle mode is to detect PSS/SSS and PBCH. So detecting PBCH contributes a major part of UE power consumption in idle mode.

· Easy to be extended for future release: As new functionalities are included to NR for latter release, it is also important how difficult new information is added into minimal system information. However, compared with the previous two factors, we think the easy extension is the secondary factors on designing PBCH.
Proposal 1: The primary criterions on designing PBCH should be reliability and UE detection complexity & power consumption. The secondary criterion should be easy to be extended for future release 
Based on the above three criterions, the three alternatives for remaining minimal system information delivery could be analyzed as below:
· Reliability: In [1], RAN2 replies RAN1 that based on LTE, the minimal SI could be 200 bits level. Although this is just a rough level, considering some bits are already allocated in PBCH, the remaining part is at most 100~200 bits level. For such level of information, both PBCH and PDSCH can provide sufficient reliability. Thus Alt.1 and Alt.2 seem both can achieve this criterion

· UE detection complexity & power consumption: In [2], it is observed that blind decoding contributes most of UE power saving when there is no DL control signal. Alt.1 needs UEs to monitor common control channels so blind detection is unavoidable; while there is no need for blind detection for Alt.2. Therefore, Alt.2 is better than Alt.1 for UE power saving & complexity. 

·  Easy to be extended for future release: As Alt.1 is based on normal DL scheduling procedure while Alt.2 is more or less semi-persistent resource allocation, Alt.1 is more flexible for future extension than Alt.2. 
The above analysis shows that no alternatives can perform better than other in all three criterions. However, as reliability and UE power consumption are primary criterions; easy extension is secondary criterion. Alt2 is more preferable than Alt.1. Therefore, we suggest Alt.2.

Proposal 2: The remaining system information can be carried on the PDSCH, the scheduling assignment of which is indicated in PBCH 
3. Conclusions
In this contribution, we study how the remaining system information is delivered. We propose that:
Proposal 1: The primary criterions on designing PBCH should be reliability and UE detection complexity & power consumption. The secondary criterion should be easy to be extended for future release
Proposal 2: The remaining system information can be carried on the PDSCH, the scheduling assignment of which is indicated in PBCH
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