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1	Introduction
As decided by RAN WG1 and reflected in [1], SS/PBCH may or may not contain the RMSI. This paper is aimed at outlining the details of the behaviour agreed in RAN1 and suggest what kind of changes are still required in NR RRC specification [2].  
2	Discussion
The MIB message definition is currently specified as follows [2]:
MIB
-- ASN1START
-- TAG-MIB-START

MIB ::= SEQUENCE {
	-- The 6 most significant bit (MSB) of the 10 bit System Frame Number. The 4 LSB of the SFN are conveyed in the PBCH transport block 
	-- as well but outside the MIB. 
	systemFrameNumber					BIT STRING (SIZE (6)),

	-- Subcarrier spacing for SIB1, Msg.2/4 for initial access and broadcast SI-messages.
	-- If the UE acquires this MIB on a carrier frequency <6GHz, the values 15 and 30 kHz are applicable. 
	-- If the UE acquires this MIB on a carrier frequency >6GHz, the values 60 and 120 kHz are applicable. 
	subCarrierSpacingCommon				ENUMERATED {scs15or60, scs30or120},

	-- The frequency domain offset between SSB and the overall resource block grid in number of subcarriers. (See 38.211, section 7.4.3.1)
	-- Note: For frequencies <6 GHz a fith, this field may comprise only the 4 least significant bits of the ssb-SubcarrierOffset.
	-- The codepoint "FFS_RAN1" indicates that this cell does not provide SIB1 and that there is hence no common CORESET.
[bookmark: _Hlk509477783]	ssb-SubcarrierOffset				INTEGER (0..15),

	-- Position of (first) DL DM-RS. Corresponds to L1 parameter 'DL-DMRS-typeA-pos' (see 38.211, section 7.4.1.1.1)
	dmrs-TypeA-Position					ENUMERATED {pos2, pos3},

	-- Determines a bandwidth for PDCCH/SIB, a common ControlResourceSet (CORESET) a common search space and necessary PDCCH parameters.
	-- Corresponds to L1 parameter 'RMSI-PDCCH-Config' (see FFS_Specification, section FFS_Section)
	pdcch-ConfigSIB1					INTEGER (0..255), 

	-- Indicates that UE shall not camp on this cell
	cellBarred							ENUMERATED {barred, notBarred}, 
	
	-- Controls cell reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, 
	-- as specified in TS 38.304.
	intraFreqReselection				ENUMERATED {allowed, notAllowed},
	spare								BIT STRING (SIZE (1))
}

-- TAG-MIB-STOP
-- ASN1STOP

The parameter ssb-SubcarrierOffset is the equivalent of RAN1’s kSSB while pdcch-ConfigSIB1 corresponds to RMSI-PDCCH-Config. The cyan highlighted part also shows a sentence that looks rather obtuse, and could require some more clarifications, even if more details can be found in Section 13 of [1]. 
Observation 1: The definition of ssb-SubcarrierOffset is rather vague in NR RRC specification.
The following subsections of this paper outline what is still missing in RAN2 specifications to fully cover this functionality.
2.1	RMSI presence indication – RAN WG1 agreed behaviour
[bookmark: _GoBack]In the course of developing the initial cell selection procedures, it was observed in RAN1 that the complexity (in terms or time and effort) of initial cell selection can be significantly increased compared e.g. to corresponding process in LTE. There are several factors affecting this. Foremostly, the presence of always online signals has been minimized in NR (in merit of system power consumption). Basically, only SS/PBCH block(s) and SIB1 are required to be broadcasted by cell (for SA) and together with option to have long periodicities for SS/PBCH block(s), this implies that some of the techniques that could be used to reduce the initial cell selection times cannot be applied (e.g. power sensing). To alleviate this, different approaches have been adopted, e.g. the synchronization signal raster (GSCN) has been reduced compared to RF channel raster. In addition, RAN1 agreed an additional mechanism to enable UEs to reduce the time required for initial cell selection. It was agreed by RAN1 to jointly encode the RMSI presence indication with the kSSB (ssb-SubcarrierOffset) thereby enabling to use RMSI-PDCCH-Config (pdcch-ConfigSIB1) to provide the UE with additional assistance information. As RAN1 concluded that the indication of presence of cell-defining SS/PBCH block should be confined within a contiguous spectrum allocation of a same operator in which the SSB is detected, two forms of assistance information were introduced to cover two different cases. If the next SS/PBCH block having RMSI present is confined to continuous spectrum of the same operator, network can choose to indicate the location of the SS/PBCH block. If it is not contained, or network does not have the information, network can provide information of the range where UE should not expect to find any SS/PBCH block with RMSI present.
As decided by RAN1 (Section 4.1 and 13 of [1]), ssb-SubcarrierOffset shall serve as an indication/flag to inform the UE if the RMSI/common search space is present or not within the concerned SSB/PBCH. In principle the rule is as follows:
· RMSI/common search space is present when:
· kSSB (ssb-SubcarrierOffset) is < 24 (for FR1) or;
· kSSB (ssb-SubcarrierOffset) is < 12 (for FR2)

· RMSI/common search space is not present when:
· kSSB (ssb-SubcarrierOffset) is > 23 (for FR1) or;
· kSSB (ssb-SubcarrierOffset) is > 11 (for FR2)
Based on the outcome of the aforementioned analysis, the UE appropriately interprets the meaning of RMSI-PDCCH-Config (pdcch-ConfigSIB1):
· If it was determined RMSI is present in the concerned SS/PBCH:
· RMSI-PDCCH-Config (pdcch-ConfigSIB1) indicates the search space and CORESET configuration

· If it was determined RMSI is not present in the concerned SS/PBCH:
· RMSI-PDCCH-Config (pdcch-ConfigSIB1) is used to indicate where else it could be searched for (an offset to another SS/PBCH). This behaviour shall be applied when: 24 ≤ kSSB (ssb-SubcarrierOffset)≤ 29 (for FR1) or 12 ≤ kSSB (ssb-SubcarrierOffset)≤ 13  (for FR2) or;
· RMSI-PDCCH-Config (pdcch-ConfigSIB1) is used to indicate where the UE shall not search in order to find the SS/PBCH containing RMSI (i.e. a GSCN range is provided, whose lower and upper boundaries are indicated by pdcch-ConfigSIB1’s 4 least significant and 4 most significant bits, respectively). This behaviour shall be applied when kSSB (ssb-SubcarrierOffset) equals 31 (FR1) or 15 (FR2)
It has to be noticed that ssb-SubcarrierOffset is defined as an INTEGER ranging from 0 to 15, namely 4 bits. For FR1, the values up to 31 shall be expressed, so the fifth bit is needed (as observed also in [3]). However, it has been agreed in RAN1 that this “missing bit” is encoded via PBCH channel coding as indicated in 38.213 [1]. But the description within comments (which should be moved to field description) doesn’t make this very clear, and could be better clarified.
Proposal 1: Clarify in the field description of ssb-SubcarrierOffset that some of the related information may be inferred as part of PBCH decoding.
2.2	TS 38.331 required updates
Based on the most recent version of 3GPP TS 38.331 [2], ASN.1 structure appears to contain all necessary parameters to signal the behavior described in the preceding section. Nevertheless, the associated field descriptions should be enhanced to clearly indicate the possible interpretations of the various value ranges. Another, minimalistic, possibility is to just provide the reference to the relevant RAN1 specification (i.e. TS 38.213), wherein the associated behavior is described in detail.
Suggested changes to TS 38.331 are proposed in the associated Change Request [4].
Proposal 2: RAN2 is asked to adopt the associated Change Request [4].
3	Conclusions
In this paper we have discussed the intended behavior in case of no RMSI presence within SS/PBCH block. As a result, the following observations and proposals have been made:
Observation 1: The definition of ssb-SubcarrierOffset is rather vague in NR RRC specification.
Proposal 1: Clarify in the field description of ssb-SubcarrierOffset that some of the related information may be inferred as part of PBCH decoding.
Proposal 2: RAN2 is asked to adopt the associated Change Request [4].
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