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1 Introduction
In RAN2 #103 following agreements were made regarding the SI message reception in SI Window.

Agreements [1]
· 38.331 should state "PDCCH containing the scheduling RNTI" instead of "DL-SCH" 

· Same relationship between monitoring occasion and SSB is defined for SI as for paging.
· NR supports re-transmission for SI message within an SI window (as in LTE)

In this contribution we discuss further details of mapping between PDCCH monitoring occasions and SSBs.

2 Discussion
For non-default association, as specified in TS 38.304 [2], a paging occasion consists of ‘N’ PDCCH monitoring occasions where ‘N’ is the number of transmitted SSBs. There is one to one mapping between PDCCH monitoring occasion and SSB. The Kth PDCCH monitoring occasion in PO is mapped to Kth transmitted SSB. So according to RAN2 agreements (highlighted above), Kth PDCCH monitoring occasion in SI Window is mapped to Kth transmitted SSB.

Observation 1: Kth PDCCH monitoring occasion in SI Window is mapped to Kth transmitted SSB.

RAN2 has also agreed that NR supports re-transmission for SI message within an SI window. In order to support retransmission of SI message in SI Window, the number of PDCCH monitoring occasions in SI Window needs to be more than number of transmitted SSBs. If number of transmitted SSBs is ‘N’ and the number of retransmissions is ‘R’, there should be at least N*R PDCCH monitoring occasions in SI Window. In other words, if number of transmitted SSBs is ‘N’ and number of PDCCH monitoring occasions in SI Window is ‘P’, there can be up to P/N retransmission possibilities.  Figure 1 is an example, where there are 8 PDCCH monitoring occasions in SI window and number of transmitted SSBs are 4. Figure 1 illustrates retransmission of SI message within SI window.
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Figure 1
Observation 2: For re-transmission for SI message within an SI window, number of PDCCH monitoring occasions in SI window needs to be larger than the number of transmitted SSBs.
The mapping between PDCCH monitoring occasion and transmitted SSBs in SI Window needs to be re-defined for retransmission as there can be more number of PDCCH monitoring occasions in SI window than the number of transmitted SSBs. There are two options to perform this mapping:

Option 1: (x*N+K)th PDCCH monitoring occasion(s) in SI window corresponds to Kth transmitted SSB
· N is the number of transmitted SSBs. K = 1, 2,…N;
· x = 0, 1, …X-1; X = (Number of PDCCH monitoring occasions in SI Window/N)
Figure 2 is an example of this mapping. SSB 1 is mapped to 1st  (0*4+1)and 5th (1*4+1) PDCCH monitoring occasion. SSB 2 is mapped to 2nd  (0*4+2)and 6th (1*4+2) PDCCH monitoring occasion. SSB 3 is mapped to 3rd (0*4+3)and 7th (1*4+3) PDCCH monitoring occasion. SSB 4 is mapped to 4th  (0*4+4)and 8th (1*4+4) PDCCH monitoring occasion. 
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Figure 2
Option 2: ((K-1)*X +x)th PDCCH monitoring occasion(s) in SI window corresponds to Kth transmitted SSB

· N is the number of transmitted SSBs. K = 1, 2,…N;

· x = 1, 2…, X; X = (Number of PDCCH monitoring occasions in SI Window/N)

Figure 2 is an example of this mapping. SSB 1 is mapped to 1st ((1-1)*2+1) and 2nd ((1-1)*2+2) PDCCH monitoring occasion. SSB 2 is mapped to 3rd ((2-1)*2+1)and 4th ((2-1)*2+2) PDCCH monitoring occasion. SSB 3 is mapped to 5th ((3-1)*2+1)and 6th ((3-1)*2+2) PDCCH monitoring occasion. SSB 4 is mapped to 7th  ((4-1)*2+1)and 8th ((4-1)*2+2) PDCCH monitoring occasion. 
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Figure 3
Option 2 is better from UE’s power consumption point of view as the PDCCH monitoring occasions corresponding to suitable SSBs are closed to each other.
Proposal : In case of non-default association (i.e. when osi-SearchSpace is not zero), the mapping between PDCCH monitoring occasions in SI window and SSBs is determined as follows:
[(K-1)*X +x)]th PDCCH monitoring occasion(s) in SI window corresponds to Kth transmitted SSB, where

· N is the number of transmitted SSBs. K = 1, 2,…N;

· x = 1, 2…, X; X = (Number of PDCCH monitoring occasions in SI Window/N)

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal : In case of non-default association (i.e. when osi-SearchSpace is not zero), the mapping between PDCCH monitoring occasions in SI window and SSBs is determined as follows:

[(K-1)*X +x)]th PDCCH monitoring occasion(s) in SI window corresponds to Kth transmitted SSB, where

· N is the number of transmitted SSBs. K = 1, 2,…N;

· x = 1, 2…, X; X = (Number of PDCCH monitoring occasions in SI Window/N)
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