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1. Introduction
In NR, SIB1 (RMSI) includes information related to cell selection, cell access, connection establishment failure control, SI scheduling, serving cell common configuration, UE timers and constants, unified access control, etc. However, we observe that SIB1 size is limited and cannot carry all the information specified in TS 38.331 [1]. 

In this contribution, we discuss and clarify the signalling of cell selection information in SIB1, especially q-RxLevMinSUL. 
2. Discussion
In NR, SIB1 size was discussed between RAN1 and RAN2. Based on RAN1’s LS [2], the maximum TBS of 2976 bits is supported for PDSCH by SI-RNTI from physical layer point of view. However, we observe that the SIB1 TBS may not support all the information fields defined in SIB1 in TS 38.331. So far, many information fields in SIB1 are optional and still some of them are FFS. 

If the worst case is considered, the SIB1 TBS needs at least 6000 bits based on current signalling structure in SIB1. The worst case can be that all optional fields are supported, SUL is supported, the maximum number of PLMNs (i.e., 12), maximum number of SIBs (i.e., 32) etc. Thus, we propose to reconsider the necessity of information and signalling structure in SIB1. For example, cell selection information, especially q-RxLevMinSUL [2]. 
Observation 1: SIB1 TBS cannot support all the information fields in SIB1 defined in TS 38.331.


The parameter q-RxLevMinSUL is used for cell selection criterion S as follows [3].
The cell selection criterion S in normal coverage is fulfilled when:

	Srxlev > 0  AND  Squal > 0


where:
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset )– Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp


where:

	Srxlev
	Cell selection RX level value (dB)

	Squal
	Cell selection quality value (dB)

	Qoffsettemp
	Offset temporarily applied to a cell as specified in [3] (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	Minimum required RX level in the cell (dBm). If the UE supports SUL frequency for this cell, Qrxlevmin is obtained from q-RxLevMin-sul, if present, in SIB1, else Qrxlevmin is obtained from q-RxLevMin in SIB1.

	Qqualmin
	Minimum required quality level in the cell (dB)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [9]

	Qqualminoffset
	Offset to the signalled Qqualmin taken into account in the Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [9]

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList, if present, in SIB1:

max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);

else:

max(PEMAX1 –PPowerClass, 0) (dB)




If the UE supports SUL frequency for a cell and if SIB1 of the cell broadcasts q-RxLevMin-sul, the UE obtains Qrxlevmin from q-RxLevMin-sul to derive the cell selection criterion S. If the UE does not support SUL frequency for a cell, the UE obtains Qrxlevmin from q-RxLevMin to derive the cell selection criterion S. Thus, whether the cell broadcasts q-RxLevMin-sul implicitly indicates to the UE that whether the cell supports UL only or both UL and SUL. Since the SUL has larger coverage than UL, it is expected that the q-RxLevMin-sul value is smaller than q-RxLevMin value. However, we observe that SIB1 reserves the same signal structure (i.e., INTERGER (-70…-22)) and bit number to indicate the values of q-RxLevMin-sul and q-RxLevMin. Current SIB1 design allows the values of q-RxLevMin-sul and q-RxLevMin to fall in the same range. It is unnecessary for SIB1 to reserve the same signal structure bit number for q-RxLevMin-sul and q-RxLevMin. Thus, the signal structure of q-RxLevMin-sul value should be discussed to reduce the SIB1 size.
Observation 2: The q-RxLevMinSUL value is smaller than q-RxLevMin value.
Observation 3: It is unnecessary for SIB1 to reserve the same bit number for q-RxLevMinSUL value and q-RxLevMin value.
Proposal 1: The signal structure of q-RxLevMinSUL value should be discussed to reduce the SIB1 size.

Some alternatives can be discussed to reduce bit number used for signaling q-RxLevMin-sul value. 
Alternative 1: offset approach
Since SIB1 mandatorily broadcasts q-RxLevMin value, we may define some offset values (e.g., q-RxLevMin-sul-offset) to the q-RxLevMin value. The UE derives the q-RxLevMin-sul value based on the q-RxLevMin value minus the q-RxLevMin-sul-offset value. SIB1 does not broadcast the current q-RxLevMin-sul value (INTEGER (-70…-22)), but instead broadcast the q-RxLevMin-sul-offset value. SIB1 broadcasts the relative value to the q-RxLevMin value rather than the absolute q-RxLevMin-sul value. If the granularity of q-RxLevMin-sul-offset increases, more bit number can be saved. 

Alternative 2: index approach
If the cell supports the SUL and UL, some candidate combinations of q-RxLevMin value and q-RxLevMin-sul value can be predefined and indexed. In the combinations, the q-RxLevMin-sul value is ensured to be smaller than q-RxLevMin value. The cell broadcasts the index to indicate the q-RxLevMin value and q-RxLevMin-sul value if the cell supports the SUL. The cell does not broadcast the q-RxLevMin value if the cell supports SUL, which would further save bit number. The less amount of combinations is defined, the more bits we can save in SIB1. This approach could reduce the flexibility of the q-RxLevMin value and q-RxLevMin-sul value.
Alternative 3: other SI approach

Since the q-RxLevMin-sul value is also delivered in other SI (e.g., by SIB2 for intra-frequency cell reselection and by SIB4 for inter-frequency cell reselection), UE could consider to use the stored q-RxLevMin-sul value acquired from other SI of other cells for cell selection. In SIB1, only one bit is needed to indicate whether such cell supports the SUL. This approach can reduce the bit number for SUL to 1. However, the UE may not perform initial access on the SUL of a selected cell if the UE just powers on and has no stored q-RxLevMin-sul value
Proposal 2: To reduce the redundant bits for the q-RxLevMinSUL value in SIB1, RAN2 considers to discuss three alternatives:

· Alternative 1: offset approach

· Alternative 2: index approach

· Alternative 3: other SI approach
The updates according to the observations and proposals (specifically Alternative 1) are captured in a draft CR [4].
3. Conclusions
In this contribution, we discuss the signal structure of q-RxLevMinSUL value in SIB1. To reduce SIB1 size, some observations and proposals are shown as follows.
Observation 1: SIB1 TBS cannot support all the information fields in SIB1 defined in TS 38.331.

Observation 2: The q-RxLevMinSUL value is smaller than q-RxLevMin value.
Observation 3: It is unnecessary for SIB1 to reserve the same bit number for q-RxLevMinSUL value and q-RxLevMin value.
Proposal 1: The signal structure of q-RxLevMinSUL value should be discussed to reduce the SIB1 size.
Proposal 2: To reduce the redundant bits for the q-RxLevMinSUL value in SIB1, RAN2 considers to discuss three alternatives:

· Alternative 1: offset approach

· Alternative 2: index approach

· Alternative 3: other SI approach
The updates according to the observations and proposals (specifically Alternative 1) are captured in a draft CR [4].
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