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1 Introduction

In RAN2#103 Gothenburg meeting, RAN2 made the following agreement:
Agreements

1: 
38.331 should state "PDCCH containing the scheduling RNTI" instead of "DL-SCH" 

2
Same relationship between monitoring occasion and SSB is defined for SI as for paging.

3: 
NR supports re-transmission for SI message within an SI window (as in LTE)

As agreement 2 mentioned, the association between PDCCH monitoring occasion (PMO) for other SI (OSI) acquisition and SSB needs to be defined in 3GPP spec. The association between paging PMO and SSB is described in TS 38.304 subclause 7.1 [1]. Therefore, it makes sense to capture the association between OSI PMO and SSB in a RAN2 specification.
For the agreement 3, 

This contribution discusses how to associate PMO and SSB and also SI-message re-transmission. 
2 Discussion
2.1 PDCCH monitoring occasions
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Figure 1: An example of OSI search space configuration
The association between actual transmitted SSB and the monitoring window of PDCCH containing the broadcast OSI DCI can be configured via the following parameters of the search space for OSI PDCCH (i.e., searchSpaceOtherSystemInformation) as illustrated in Figure 1.

Table 1: Search Space parameters summarized in Figure 1

	monitoringSymbolsWithinSlot
The first symbol(s) for PDCCH monitoring in the slots configured for PDCCH monitoring (see monitoringSlotPeriodicityAndOffset and duration). The most significant (left) bit represents the first OFDM in a slot. The least significant (right) bit represents the last symbol. The bit(s) set to one identify the first OFDM symbol(s) of the control resource set within a slot. Corresponds to L1 parameter 'Montoring-symbols-PDCCH-within-slot' (see 38.213, section 10)

	duration
Number of consecutive slots that a SearchSpace lasts in every occasion, i.e., upon every period as given in the periodicityAndOffset. If the field is absent, the UE applies the value 1 slot. The maximum valid duration is periodicity-1 (periodicity as given in the monitoringSlotPeriodicityAndOffset).

	monitoringSlotPeriodicityAndOffset
Slots for PDCCH Monitoring configured as periodicity and offset. If UE is configured to monitor DCI format 2_1, only the values 'sl1', 'sl2' or 'sl4' are applicable. Corresponds to L1 parameters 'Montoring-periodicity-PDCCH-slot' and 'Montoring-offset-PDCCH-slot' (see 38.213, section 10)


Furthermore, in case of non-default association, the first PDCCH monitoring occasion corresponds to the first actually transmitted SSB (ssb-PositionsInBurst in SIB1). For example, if the first actually transmitted SSB is SSB#10, the first PDCCH monitoring occasion corresponds to SSB#10 (not SSB#0). The related RAN1 agreements are provided below:

	Agreements (Jan. 2018)

· 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. Send an LS to RAN2 (R1-1801248, which is approved and final LS is in R1-1801280)

· The default association between SSB index and monitoring window of PDCCH containing a Paging DCI and a broadcast OSI DCI is same as that between SSB index and its RMSI monitoring window.


Another aspect is that how UE would know the first PDCCH monitoring occasion. There could be two approaches:
· Alt. 1: It is in the first downlink slot in the configured SI window

· Alt. 2: The offset from the starting of SI window to the first PDCCH monitoring occasion is signalled to UE.

Note that in the email discussion [103#29] after RAN2#103 Gothenburg RAN2 agreed to introduce a new RRC parameter "firstPDCCH-MonitoringOccasionOfPO" to signal the offset from PO to the first paging PDCCH monitoring occasion [2]. So the Alt. 2 is aligned with the paging PMO but either solution works fine.
Proposal 1: discuss whether the first PMO is located at the first downlink slot in the SI window (Alt.1) or the offset from the starting of SI window for the first PMO is signaled to UE (Alt.2) is adopted
2.2 SI message re-transmission

There might be two possible options for the combinations of PDCCH monitoring occasion (PMO) and re-transmission: 

· Option 1: First having PMOs corresponding to all actually transmitted SSBs, then PMOs for re-transmission
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· Option 2: Consecutive PMOs for transmission and re-transmission for an actually transmitted SSB
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NOTE: the same colour shows the same SI-message
To properly capture the agreed association between actual transmitted SSB and PMO, one of the above options needs be specified in the specification. Option 1 is preferred since it could provide time diversity for PDSCH combining as well as higher flexibility in combination of beam-sweeping and re-transmission. 

Proposal 2: For SI message re-transmission, NR supports PDCCH Monitoring Occasions (PMOs) corresponding to all actually transmitted SSBs first and then PMOs for re-transmission (Option 1)
3 Summary
Proposal 1: discuss whether the first PMO is located at the first downlink slot in the SI window (Alt.1) or the offset from the starting of SI window for the first PMO is signaled to UE (Alt.2) is adopted
Proposal 2: For SI message re-transmission, NR supports PDCCH Monitoring Occasions (PMOs) corresponding to all actually transmitted SSBs first and then PMOs for re-transmission (Option 1)
The proponent has provided a 38.331 CR (For proposal 1, Alt. 1 was incorporated) [3].
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