Page 1

3GPP TSG-RAN WG2 Meeting #AH-1807
R2-1810512
Montreal, Canada, 2nd – 6th Jul 2018

Agenda item:
10.4.1.6.5
Source:
Qualcomm Incorporated

Title:
NR SI scheduling
WID/SID:
NR_newRAT-Core – Release 15
Document for:
Discussion and Decision

1 Introduction

NR SI scheduling has not yet been specified in the SA running 38.331 spec [1] and the running spec has the following FFSs.
5.2.2.3.2
Acquisition of an SI message

When acquiring an SI message, the UE shall:
1>
determine the start of the SI-window for the concerned SI message as follows:

Editor’s Note: [FFS the details of the mapping to subframes/slots where the SI messages are scheduled]

Editor’s Note: [FFS if there are any exceptions on e.g. subframes where SI messages cannot be transmitted]

Editor’s Note: [FFS if the UE may accumulate the SI-Message transmissions across several SI-Windows within the Modification Period]

This contribution aims addressing the FFSs.
2 Discussion

SIB1/OSI differentiation
In case of LTE SI scheduling, UE always knows what type of SIB UE would receive prior to DL-SCH decoding and there is no possibility that UE receives an unexpected SIB while UE attempts to acquire a specific SIB. This prior knowledge gave UE some benefits like it enables UE to acquire LTE SI very efficiently and enables UE to soft-combine SIB1 at the SIB1 repetitions.
Observation 1: If UE can’t differentiate SIB type prior to DL-SCH decoding, SI acquisition procedure would be not efficient. Besides, UE needs to differentiate them for soft-combining SIB1 at the SIB1 repetitions.

Proposal 1: UE should be able to differentiate SIB1 from OSI prior to DL-SCH decoding
For the SIB1 and OSI differentiation, LTE SI scheduling enabled it by allocating hard-coded time slot for SIB1 scheduling and Network is not allowed to schedule any other SIB than SIB1 in the time slot. Thus, one potential solution is 1) no overlapping SI scheduling between SIB1 and OSI like LTE. Another way for the differentiation would be DCI for SI tells UE the SIB type. One way is 2) separate RNTIs are defined for SIB1 and OSI respectively (e.g. SIB1-RNTI and SI-RNTI) and the other way is 3) DCI for SI indicating a SIB type information by using the spare bits in DCI.
Observation 2: There are at least 3 options to differentiate SIB1 and OSI prior to DL-SCH decoding as follows:

1) No overlapping SI scheduling for SIB1 and OSI like LTE
2) Separate RNTI per SIB type (e.g. SIB1-RNTI or OSI-RNTI)
3) DCI for SI scheduling indicates SIB type (SIB1 or OSI)

If Proposal 1 is agreed, then RAN2 should discuss which solution is adopted for support of SIB1 and OSI differentiation prior to DL-SCH decoding.
Proposal 1a: Discuss how to differentiate SIB1 and OSI in RAN2
If RAN2 precludes the no overlapping option, then RAN1 should be involved to make a final conclusion.
Proposal 1b: Request RAN1 to determine the solution for SI type differentiation if RAN2 precludes no overlapping between SIB1 and OSI solution
OSI scheduling
The current 38.331 ASN.1 [1] defines the same SI scheduling parameters (SI-window per cell and SI-periodicity per SI-message) as LTE ones and that implies the SI windows for OSI do not overlap.
Observation 3: The current ASN.1 SI-SchedulingInfo IE imples that SI windows for OSI do not overlap.

Observations 1 and 3 suggest us not to overlap OSI SI-windows. Thus, we propose:
Proposal 3: SI windows for OSI do not overlap

Proposal 4: Apply the LTE SI scheduling principles for NR OSI scheduling

SI reception period refinement

SI-window is supposed to be set according to the beam sweep period. However, if UE needs to monitor BCCH for the entire SI-window period, that will waste battery power for sure as UE can receive SI only when the corresponding beam can be seen by the UE. Thus, a further refinement can be introduced to improve UE power consumption and bring it closer to LTE levels.
Observation 4: Monitoring BCCH for the entire SI-window will waste UE power and so a further refinement of BCCH monitoring period should be introduced to improve UE power consumption and bring it closer to LTE levels
For non-default association, within the SI window of one beam sweep, the UE still will not know of any correspondence between beams determined by SSB and monitoring occasions. In other words, it still needs to monitor the complete SI window for OSI DCI. For default association, the mapping between SSB and PDCCH locations are defined in Section 10 of TS 38.213. A similar scheme should be defined for non-default association, which is mentioned by the RAN1 agreement quoted below: 
RAN1 LS [2] informed us that RAN1 had the following agreement:

· The association between actual transmitted SSB and the monitoring window of PDCCH containing the Paging DCI and the broadcast OSI DCI can be respectively configured via RMSI.

· It is up to RAN2 on how to do the above configuration.

Even though the RAN1 agreement says that it was up to RAN2 how to configure, this agreement was taken before RAN2 discussed OSI formulas. In light of the status of SI-window calculation as well as the urgency of limiting ASN.1 impact, per beam association can be better captured in 38.213, similar to the default association. RAN2 should request RAN1 to introduce the mentioned mapping instead of defining it and configuring via RRC.
Proposal 5: RAN2 to send an LS to RAN1 requesting to define an association (in 38.213) between SSB and PDCCH monitoring occasions in one beam sweeping duration (i.e. one SI window) when OSI search space is configured
3 Summary
Observation 1: If UE can’t differentiate SIB type prior to DL-SCH decoding, SI acquisition procedure would be not efficient. Besides, UE needs to differentiate them for soft-combining SIB1 at the SIB1 repetitions.
Proposal 1: UE should be able to differentiate SIB1 from OSI prior to DL-SCH decoding

Observation 2: There are at least 3 options to differentiate SIB1 and OSI prior to DL-SCH decoding as follows:

1) No overlapping SI scheduling for SIB1 and OSI like LTE
2) Separate RNTI per SIB type (e.g. SIB1-RNTI or OSI-RNTI)
3) DCI for SI scheduling indicates SIB type (SIB1 or OSI)
Proposal 1a: Discuss how to differentiate SIB1 and OSI in RAN2

Proposal 1b: Request RAN1 to determine the solution for SI type differentiation if RAN2 precludes no overlapping between SIB1 and OSI solution

Observation 3: The current ASN.1 SI-SchedulingInfo IE imples that SI windows for OSI do not overlap.
Proposal 3: SI windows for OSI do not overlap

Proposal 4: Apply the LTE SI scheduling principles for NR OSI scheduling

Observation 4: Monitoring BCCH for the entire SI-window will waste UE power and so a further refinement of BCCH monitoring period should be introduced to improve UE power consumption and bring it closer to LTE levels
Proposal 5: RAN2 to send an LS to RAN1 requesting to define an association (in 38.213) between SSB and PDCCH monitoring occasions in one beam sweeping duration (i.e. one SI window) when OSI search space is configured
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