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1	Introduction
As decided by RAN WG1 and reflected in [1], SS/PBCH may or may not contain the RMSI. In the latter case, certain parameters may have a special meaning (i.e. can indicate where UE may search for SS/PBCH with RMSI or in which range SS/PBCH with RMSI will not be found). At 3GPP RAN2#102 (May 2018) there were some concerns expressed on the possible security threats such solution may bring [1]. In the meantime, RAN WG1, being aware of the issues certain companies raise, tried to address it properly within their specifications. This paper is aimed at outlining the details of the latest RAN1 decisions w.r.t. that topic. 
2	Discussion
In the latest version of NR RRC specification [3] MIB message is defined as follows:
–	MIB
The MIB includes the system information transmitted on BCH.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: BCCH
Direction: Network to UE
MIB
-- ASN1START
-- TAG-MIB-START

MIB ::= 							SEQUENCE {
	systemFrameNumber					BIT STRING (SIZE (6)),
	subCarrierSpacingCommon				ENUMERATED {scs15or60, scs30or120},
	ssb-SubcarrierOffset				INTEGER (0..15),
	dmrs-TypeA-Position					ENUMERATED {pos2, pos3},
	pdcch-ConfigSIB1					INTEGER (0..255), 
	cellBarred							ENUMERATED {barred, notBarred}, 
	intraFreqReselection				ENUMERATED {allowed, notAllowed},
	spare								BIT STRING (SIZE (1))
}

-- TAG-MIB-STOP
-- ASN1STOP

	MIB field descriptions

	cellBarred
Indicates whether the cell allows UEs to camp on this cell, as specified in TS 38.304 [20].

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

	intraFreqReselection
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 [20}.

	pdcch-ConfigSIB1
Corresponds to RMSI-PDCCH-Config in TS 38.213 [13], section 4.1. Determines a bandwidth for PDCCH/SIB, a common ControlResourceSet (CORESET) a common search space and necessary PDCCH parameters.  If the field ssb-SubcarrierOffset  indicates that SIB1 is not present, the field pdcch-ConfigSIB1 indicate the frequency positions where the UE may find SS/PBCH block with SIB1 or the frequency range where the network does not provide SS/PBCH block with SIB1 (see TS 38.213 [13], section 13).

	ssb-SubcarrierOffset
Corresponds to  (see TS 38.213, section 4.1, 13), which is the frequency domain offset between SSB and the overall resource block grid in number of subcarriers. (See 38.211, section 7.4.3.1). 
The value range of this field may be extended by an additional most significant bit encoded within PBCH as specified in 38.213 [13]. 
This field may indicate that this cell does not provide SIB1 and that there is hence no common CORESET (see TS 38.213 [13], section 13). In this case, the field pdcch-ConfigSIB1 may indicate the frequency positions where the UE may (not) find a SS/PBCH with a control resource set and search space for SIB1 (see 38.213 [13], section 13).

	subCarrierSpacingCommon
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 value scs15or60 corresponds to 15 Khz and the value scs30or120 corresponds to 30 kHz. If the UE acquires this MIB on a carrier frequency >6GHz, the value scs15or60 corresponds to 60 Khz and the value scs30or120 corresponds to 120 kHz.

	systemFrameNumber
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 part of channel coding (i.e. outside the MIB encoding).



Two highlighted fields and their potential meaning were concerning the Authors of [1]. The alleged “security threat” was that the UE may be misguided and continuously “ping-pong” between two SS/PBCH blocks, mutually pointing to one another. RAN1 worked carefully to address those various worries and specify the behaviour which would on the other hand not restrict the UE’s behaviour. In light of no formal LS from RAN1, outlining the details, we would like to provide below the excerpt from TS 38.213 [2], with the changes marked in red:
	




If a UE detects a first SS/PBCH block and determines that a control resource set for Type0-PDCCH common search space is not present, and for  for FR1 or for  for FR2, the UE may determine the nearest (in the corresponding frequency direction) global synchronization channel number (GSCN) of a second SS/PBCH block having a control resource set for an associated Type0-PDCCH common search space as .  is the GSCN of the first SS/PBCH block and  is a GSCN offset provided by Table 13-16 for FR1 and Table 13-17 for FR2. If the UE detects the second SS/PBCH block and the second SS/PBCH block does not provide a control resource set for Type0-PDCCH common search space, as described in Subclause 4.1, the UE may ignore the information related to GSCN of SS/PBCH block locations for performing cell search.





If a UE detects a SS/PBCH block and determines that a control resource set for Type0-PDCCH common search space is not present, and for  for FR1 or for  for FR2, the UE determines that there is no SS/PBCH block having an associated Type0-PDCCH common search space within a GSCN range . and  are respectively determined by the four most significant bits and the four least significant bits of RMSI-PDCCH-Config. 
If a UE does not detect any SS/PBCH block providing a control resource set for Type0-PDCCH common search space, as described in Subclause 4.1, within a time period determined by the UE, the UE may ignore the information related to GSCN of SS/PBCH locations in performing cell search.



As can be noticed from the recently modified section 13 of [2], RAN1 has significantly relaxed the required UE behaviour, by using “may” and specifying that UE is allowed to ignore the assistance information if the SS/PBCH with RMSI is not found in the indicated GSCN or if the UE is unable to find the SS/PBCH with RMSI after it has been indicated where not to search. Those changes effectively allow the UE to abandon the procedure, when the UE finds it not useful/risky (as claimed in [1]).
Observation 1: [bookmark: _Ref516568449]Recent RAN1 decisions, taken at RAN1#93, relaxed the UE’s behaviour with respect to the procedures where to search for SS/PBCH comprising SIB1 
MIB related part of [3] appears to be sufficiently generic and in line with the latest RAN1 decisions, pointing to section 13 of [2] for further details. Thus, likely no further RAN2 specification changes are required. 
Proposal 1: [bookmark: _Ref516568461]RAN2 is asked not to introduce further changes to MIB related parts of TS 38.331 with respect to where to search for SS/PBCH blocks with SIB1.
3	Conclusions
In this paper we have outlined the recent 3GPP RAN1#93 decisions related to SS/PBCH without RMSI. As a result, the following observations and proposals have been made:
Observation 1: Recent RAN1 decisions, taken at RAN1#93, relaxed the UE’s behaviour with respect to the procedures where to search for SS/PBCH comprising SIB1.
Proposal 1: RAN2 is asked not to introduce further changes to MIB related parts of TS 38.331 with respect to where to search for SS/PBCH blocks with SIB1.
References
[1] [bookmark: _Ref516561465][bookmark: _Ref509482964][bookmark: _Ref509483715][bookmark: _Ref75086397]R2-1807997 Security threats in MIB, 3GPP TSG-RAN WG2 meeting #102, Busan, S. Korea, May 21st – 25th 2018
[2] [bookmark: _Ref516566941][bookmark: _Ref517347756]3GPP TS 38.213 NR; Physical layer procedures for control, V15.2.0 (2018-06)
[3] [bookmark: _Ref509483362][bookmark: _Ref509483069]3GPP TS 38.331 NR; Radio Resource Control, V15.2.0 (2018-06)
[4] [bookmark: _Ref510605897]R2-1805635 On the SS/PBCH blocks without RMSI, Nokia, Nokia Shanghai Bell, Qualcomm Incorporated, 3GPP TSG-RAN WG2 meeting #101bis Sanya, China, April 16th – 20th 2018


image1.wmf
29

24

SSB

£

£

k


oleObject1.bin

image2.wmf
13

12

SSB

£

£

k


oleObject2.bin

image3.wmf
Offset

GSCN

Reference

GSCN

N

N

+


oleObject3.bin

image4.wmf
Reference

GSCN

N


oleObject4.bin

image5.wmf
Offset

GSCN

N


oleObject5.bin

image6.wmf
31

SSB

=

k


oleObject6.bin

image7.wmf
15

SSB

=

k


oleObject7.bin

image8.wmf
]

,

[

End

GSCN

Reference

GSCN

Start

GSCN

Reference

GSCN

N

N

N

N

+

-


oleObject8.bin

image9.wmf
Start

GSCN

N


oleObject9.bin

image10.wmf
End

GSCN

N


oleObject10.bin

