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Introduction
This is the discussion of the remaining issues related to indication of the cell-defining SS block by reusing the RMSI CORESET configuration bits, as raised in RAN1-AH1801 meeting in [1]. In the previous meetings, the following agreements have been reached:
	Agreements:
· For an SSB on the sync raster, the indication of no associated RMSI is done using reserved value(s) in SSB-subcarrier-offset. If no RMSI present, RMSI-PDCCH-Config is  used to signal the next sync raster that UE should search for  cell-defining SSB.
Regarding signaling the valid search raster:
· No additional signaling entries in the PBCH (for example cellBarred, intraFreqReselection) are to be used to inform the UE of the valid raster 
· The indication is only for the same frequency band 


In this paper, we will provide the detailed solution compliant with the previous agreements.

Discussion
Principle for indication of cell-defining SS/PBCH block in PBCH 
In the last meeting, there were several questions related to the design principle left for further discussion. In this section, we will first provide the answers to the questions. 
· Q1: Select between:
· Alt1: Signaling of the absolute raster position within the frequency band
· Alt2: Signaling of the raster position relative to the found raster position
Answer: 
[bookmark: _GoBack]Considering only 8 bits of RMSI CORESET configuration can be reused for the indication and the indication should be within the contiguous frequency resources, Alt 2 will be preferred. For Alt 1, either NR-ARFCN or GSCN for the absolute raster position indication will require more bits than 8 bits, which is not feasible.
Proposal 1: Alt 2 with signaling of the raster position relative to the found raster position is adopted.

· Should signaling of no RMSI present within the signaling range be supported? 
Answer: 
Yes, if there is no associated RMSI, i.e., cell-defining SS block, within the certain frequency range relative to the found raster position, the signaling should indicate the last non-cell-defining SS block position within the contiguous frequency resources owned by the same operator. Then UE can resume the cell search starting from the last non-cell-defining SS block position according to the indication.
Proposal 2: If there is no cell-defining SS block available within the contiguous frequency resources owned by the same operator, the signaling should indicate the last non-cell-defining SS block position relative to the found sync raster within the frequency range. 

· Should the ±5 kHz offset be indicated in FR1?
Answer:
It depends on RAN4 discussion on the definition of sync raster for FR1. If the step size can be larger than the two times of the initial frequency error, there is no need of such indication. Anyway, it can be leave for RAN4 discussion. Similarly to the working assumption made for OFDM signal generation, no need of ±5 kHz offset can be set as the working assumption unless RAN4 has the different view. 
Proposal 3: Set that ±5 kHz offset is not indicated in FR1 as working assumption for RAN4 confirmation. 
Details on indication of cell-defining SS/PBCH block in PBCH 
The details on indication of the cell-defining SS block can be discussed with following two cases:
Case 1: Cell-defining SS block within the frequency range owned by the same operator
As illustrated in Figure 1 below, GSCN #1~#4 and GSCN #8~#10 are owned by the operator A whereas GSCN #5~#7 are owned by operator B. Supposing a UE finds the GSCN #1 as the non-cell-defining SS block without the associated RMSI configuration, the signaling will indicate the next cell-defining SS block location in the ascending order of the frequency. In this case, the next cell-defining SS block location (GSCN #3) will be derived based on the found sync raster location GSCN #N and the offset Offset, i.e.,
GSCN_Next_Cell-defining-SSB = N + Offset, where N is the number of found GSCN according to the sync raster equation by RAN4 and Offset is in the range of [0, 2^8-1] (i.e., [0,255]).
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Figure 1. Illustration of Case 1.
Case 2: No Cell-defining SS block within the frequency range owned by the same operator
As illustrated in Figure 2 below, there is no cell-defining SS block within the contiguous frequency resources relative to the found SS block position GSCN #1 owned by the same operator (Operator A). In this case, the signaling can’t indicate the next cell-defining SS block, e.g., GSCN #8 in another frequency chunk owned by operator A, because UE will likely skip cell searching for GSCN #5~7 owned by operator B. Instead, the signaling should indicate the last non-cell-defining SS block within the same frequency range (or the contiguous frequency resources relative to the found sync raster position) owned by operator A. In this case, the last non-cell-defining SS block position can expressed as below:
GSCN_Last_Non-cell-defining-SSB = N + Offset, where N is the number of found GSCN according to the sync raster and Offset is in the range of [0, 2^8-1] (i.e., [0,255]).
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Therefore, three entries are needed in the configuration for indication of different interpretation of 8 bits of RMSI CORESET configuration as illustrated in Table 1. These three entries can be joint encoded with ssb-subcarrier-offset for which 24 out of 32 entries are used for below-6GHz case with 5 bits and 12 out of 16 entries are used for the above-6GHz case. 
Table 1. Three entries for interpretation of 8 bits of RMSI CORESET field.
	Entries
	Interpretation for 8 bits of RMSI CORESET field

	# M 
	Valid RMSI CORESET Configuration associated with the cell-defining SSB

	# M+1
	Offset to the found SSB GSCN for deriving the next cell-defining SSB GSCN. 

	# M+2
	Offset to the found SSB GSCN for deriving the last non-cell-defining SSB GSCN. 



Proposal 4: Three entries are introduced by joint encoded with ssb-subcarrier-offset for interpretation of 8 bits of RMSI CORESET field in NR-PBCH.

Conclusion
In this paper, we discussed the principle and the detailed solution compliant with the previous agreements. The following proposals are presented for discussion and decision:
Proposal 1: Alt 2 with signaling of the raster position relative to the found raster position is adopted.
Proposal 2: If there is no cell-defining SS block available within the contiguous frequency resources owned by the same operator, the signaling should indicate the last non-cell-defining SS block position relative to the found sync raster within the frequency range. 
Proposal 3: Set that ±5 kHz offset is not indicated in FR1 as working assumption for RAN4 confirmation. 
Proposal 4: Three entries are introduced by joint encoded with ssb-subcarrier-offset for interpretation of 8 bits of RMSI CORESET field in NR-PBCH.
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