3GPP TSG-RAN WG2#101 
R2-1801789




                        R2-180xxxx

Athens, Greece, 26th February – 2nd March 2018

Agenda Item:
10.4.1.6.4
Source: 
OPPO
Title:  
Remaining Issues on MSI Scheduling
Document for:
Discussion and Decision

1 Introduction

In previous RAN1 and RAN2 meetings, RAN1 has agreed that the scheduling of SI e.g. PDSCH RMSI scheduling information should be contained in MIB.  Also, RAN1 has agreed the TTI of MIB and RMSI as 80 ms and 160 ms respectively. In this contribution, we discuss remaining issues for MSI scheduling.  As there has been one e-mail discussion on NR SI scheduling for this meeting[1], this contribution has two intensions, firstly, in section 2, we provide our arguments on whether RMSI should contain SIB1+SIB2.  In section 2, we discuss MSI scheduling i.e. NR-MIB and NR-SIB1 periodicty.
2 Confirmation of RMSI content

Before discussing the scheduling of MSI and OSI, one basic issue needs to be confirmed i.e. whether RMSI contains SIB1 only or SIB1+SIB2 because this impacts NR SI scheduling significantly.
In legacy LTE, SIB1 is defined to contain information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information; while SIB2 is defined to contain radio resource configuration information that is common for all UEs.  And, SIB1 will be transmitted more frequently than SIB2 i.e. these two SIBs may have different periodicity.

Therefore, with such kind of design, the UE could camp on the cell much quicker with relatively small overhead. And after the UE has camped on the cell, the UE could obtain the SIB2 for all the common resource configuration to prepare for the initial access.
Observation 1. In LTE, SIB1 and SIB2 contains essential information for camping and initial access respectively and two SIBs may have different periodicity.  This allows UE to camp on the cell quicker with relatively small overhead.
In NR, the Minimum SI also needs to carry the information for both cell camping and initial access. And in our view, RAN2 can also consider can reuse the SIB1 and SIB2 defined in LTE to carry the cell camping information and the initial access information in Minimum SI respectively.  However, NR has introduced RMSI concept which means even if RAN2 introduce SIB1 and SIB2 in RMSI, these two SIBs may still be received together.  Thus, the gain to have two SIBs in NR may be weakened as UE would anyway receive both of them.  So, we think RAN2 should discuss and decide whether RMSI contains SIB1 or SIB1+SIB2.

If RAN2 confirms that only SIB1 is considered in the configuration of the scheduling information sent by PBCH, then the scheduling information for SIB2 could be carried by SIB1, and specific resources could be assigned by PDCCH, as in LTE.  However, if RAN2 consider that both SIB1 and SIB2 should be considered in the configuration of the scheduling information sent by PBCH, then an LS needs to be sent to RAN1 to address such requirements i.e. scheduling information in PBCH is associated with two SIBs not one. 
We also notice that in current running 38.331 CR, it has been assumed that RMSI only contains SIB1.  However, we think it is better for RAN2 to confirm this and then it is easier to provide further updates to the running CR. The following discussions on MSI and OSI scheduling take an example that RMSI only contains SIB1.  But the major proposals can be adapted if RAN2 confirms RMSI contains both SIB1 and SIB2.
Proposal 1 RAN2 should discuss and decide whether RMSI contains SIB1 or SIB1+SIB2.
3 NR-MIB and NR-SIB1 Periodicity
In RAN1, the TTI of NR-MIB and NR-SIB1 have been agreed as 80ms and 160 ms respectively.  So, for MSI scheduling, RAN1 also agreed the repetition number of RMSI should be 7 and RMSI should be transmitted every 20ms.  For NR-MIB scheduling, the periodicity of SS block is up to network configuration.  Here we think one left issue is how to handle the case that NR-MIB and NR-SIB1 may have different periodicities.  In LTE, MIB periodicity is 10ms and SIB1 periodicity is 40ms.  Within 40ms, there are 4 repetitions for MIB.  In NR, we think the periodicity for MIB and SIB1 may be different and NR should not mandate the same periodicity for NR-MIB and NR-SIB1.

Observation 1 NR-MIB may have different periodicity with NR-SIB1. In the case, RAN2 need to discuss how to handle different periodicity of NR-MIB and NR-SIB1.

Basically, we think there are two options to handle this issue.
· Option 1: RMSI conditional presence.

This option means that for SS blocks in PBCH there may be the PDCCH CORESET pointing to RMSI PDSCH resource but for some SS blocks there may not be.  
· Option 2: RMSI always present but different PBCH scheduling information corresponds to the same CORESET value for RMSI PDSCH transmission
With this option, each PBCH transmission provides configuration information of PDCCH scheduling RMSI in PDSCH, but the configuration information are the same for several PDCH transmissions.  For example, if NR-MIB periodicity is 10ms and RMSI periodicity is 20ms, then 2 PBCH transmission can provided the configuration information to 1 transmission in PDSCH.  For this option, RAN1 needs to confirm if the PDCCH scheduling information provided in PBCH can cross the time scale of tens of ms.
Proposal 2 RAN2 to discuss the two potential options to handle the different periodicity of NR-MIB and RMSI.
4 Conclusions

In this contribution, we further discuss the details of SI scheduling. Based on these discussions, following observations and proposals are presented:
Observation 1 NR-MIB may have different periodicity with NR-SIB1. In the case, RAN2 need to discuss how to handle different periodicity of NR-MIB and NR-SIB1.

Proposal 1 RAN2 should discuss and decide whether RMSI contains SIB1 or SIB1+SIB2.
Proposal 2 RAN2 to discuss the two potential options to handle the different periodicity of NR-MIB and RMSI.
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