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1. Introduction
In last RAN4 #108 meeting, the WF of spectrum less than 5MHz was agreed in [1]. In this contribution, we continue discussion about the RRM impacts for the spectrum less than 5MHz, mainly focusing on the remaining issues from last meeting. 
2. Radio Link Monitoring
One of the remaining issues in last meeting is:
	Issue 1-17: Use one table for 3MHz in-sync transmission parameters?
	Attribute
	Value for BLER Configuration #0

	
	3MHz (12 PRBs)
	3MHz (15 PRBs)

	DCI format
	1-0

	Number of control OFDM symbols
	[2]
	[3]

	Aggregation level (CCE)
	[2]
	[4]

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	[0]dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	[0]dB

	Bandwidth (PRBs)
	12
	15

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed



Note: it is FFS if Aggregation level (CCE) 2 can be used.



RAN1 agreed that,
· For 3MHz channel bandwidth in all bands (max channel utilization 15 PRBs as already agreed in RAN1/RAN4):
· PBCH transmission bandwidth is 12 PRBs
· For CORESET#0 transmission bandwidth, both 12 PRBs and 15 PRBs are supported 

	CBW
	AL (CCE num)
	Symbol num
	PDCCH RBs on each symbol

	3MHz (PDCCH on 12PRBs)
	8
	2
	24 PRBs

	
	8
	3
	16 PRBs

	
	4
	2
	12PRBs

	
	4
	3
	8PRBs

	5MHz (PDCCH on 24PRBs)
	8
	2
	24 PRBs



RAN4 agreed that,
PDCCH transmission parameters for RLM and BFD requirement:
· Aggregation level (CCE) for RLM OOS and BFD
· AL = 4 for 12 PRBs hypothetical PDCCH transmission BW
· AL = 8 for 15 PRBs hypothetical PDCCH transmission BW
· Note: AL 8 will be considered if it is supported by RAN1 design
· Aggregation level (CCE) for RLM IS 
· AL = [2] for 12 PRBs hypothetical PDCCH transmission BW
· AL = [4] for 15 PRBs hypothetical PDCCH transmission BW
· Number of control OFDM symbols
· 2 OFDM symbols for 12 PRBs hypothetical PDCCH transmission BW
· 3 OFDM symbols for 15 PRBs hypothetical PDCCH transmission BW
The DCI format 1-0 could be used for:
· scheduling of PDSCH in one cell
· schedule RAR (Msg2) in RACH Procedure
· schedule Contention Resolution (Msg4) in RACH Procedure
· schedule SIB1 and other SIB messages
· schedule Paging messages
However, in TS38.213 section 10.1, depending on different use cases of DCI format 1-0, it’s specified that,
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If we use the AL of Type0-PDCCH as a baseline for RLM IS evaluation design, then the AL of RLM evaluation can be defined no less than 4. However, Type3-PDCCH CSS and USS can also be used for DCI 1-0, which can support AL as low as AL=1. RLM IS is an evaluation of “how good the channel is when UE is able to recover the link from OOS”, so we think coverage might not be a factor to limit the usage of AL=2 for IS evaluation (AL=4 is assumed in OOS for coverage). Moreover, it’s also important to guarantee sufficient SINR gap between OOS and IS to avoid mis-judging OOS/IS at UE. Thus, we still think AL=2 shall be assumed for 12 PRBs hypothetical PDCCH transmission BW for RLM IS evaluation.
Proposal 1:  keep AL = 2 for 12 PRBs hypothetical PDCCH transmission BW for RLM IS evaluation.
3. Side Conditions
The agreements in last meeting were:
	Issue 1-34: Use following side condition for NR target cell detection for RRC connection re-establishment and RRC connection release with re-direction?
· FFS
· Intra-frequency NR target cell
· Option 1: target cell Es/Iot≥-6 dB
· Option 2: target cell Es/Iot≥-4 dB
· Inter-frequency NR target cell
· Option 1: target cell Es/Iot≥-4 dB
· Option 2: Other



The side condition for RRC connection re-establishment and release in the existing spec are:
UE Re-establishment delay requirement
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RRC Connection Release with Redirection
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To summarize, in current spec, the SINR side condition for intra-frequency re-establishment requirement is: -6dB, while for inter-frequency re-establishment requirement is: -4dB. The SINR side condition for RRC Connection Release requirement is: -4dB. We think the same side condition shall be reused for less than 5MHz case.
Proposal 2: Reuse existing side condition Es/Iot for target NR cell detection for RRC connection re-establishment and RRC connection release with re-direction, i.e.,
-	Es/Iot≥-4 dB for target NR cell detection for inter-frequency RRC connection re-establishment and RRC connection release with re-direction
-	Es/Iot≥-6 dB for target NR cell detection for intra-frequency RRC connection re-establishment
4. Conclusion
In this contribution, we discuss the RRM impacts for the spectrum less than 5MHz. 
Proposal 1:  keep AL = 2 for 12 PRBs hypothetical PDCCH transmission BW for RLM IS evaluation.
Proposal 2: Reuse existing side condition Es/Iot for target NR cell detection for RRC connection re-establishment and RRC connection release with re-direction, i.e.,
-	Es/Iot≥-4 dB for target NR cell detection for inter-frequency RRC connection re-establishment and RRC connection release with re-direction
-	Es/Iot≥-6 dB for target NR cell detection for intra-frequency RRC connection re-establishment
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The intra-frequency target NR cell shall be considered detectable if each relevant SSB can satisfy that:

- SS-RSRP related side conditions given in clause 10.1.2 and 10.1.3 are fulfilled for a corresponding NR Band for
FR1 and FR2, respectively, and

- the conditions of SSB_RP and SSB Es/Iot according to Annex B.2.2 for a corresponding NR Band are fulfilled.
The inter-frequency target NR cell shall be considered detectable when for each relevant SSB:

- SS-RSRP related side conditions given in clause 10.1.4 and 10.1.5 are fulfilled for a corresponding NR Band for
FR1 and FR2, respectively, and

- the conditions of SSB_RP and SSB Es/Iot according to Annex B.2.3 for a corresponding NR Band are fulfilled.
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The target NR cell shall be considered detetable when for each relevant SSB, the side conditions should be met that,

- the conditions of SSB_RP and SSB Es/Iot according to Annex B.2.5 for a corresponding NR Band are fulfilled.
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In the following, DCI formats with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI are also referred to as
unicast DCI formats, DCI formats with CRC scrambled by G-RNTI for multicast or G-CS-RNTI are also referred to as
multicast DCI formats, and DCI formats with CRC scrambled by MCCH-RNTI or G-RNTI for broadcast scheduling
PDSCH receptions are also referred to as broadcast DCI formats.

For a DL BWP, if a UE is not provided searchSpaceSIB1 for Type0-PDCCH CSS set by PDCCH-ConfigCommon, the
UE does not monitor PDCCH candidates for a Type0-PDCCH CSS set on the DL BWP. The Type0-PDCCH CSS set is

“ Il“ I ICE aggregation levels and the number of PDCCH candidates per CCE aggregation level given in Table

If the active DL BWP and the initial DL BWP for a UE have same SCS and same CP length and the active DL BWP
includes all RBs of the CORESET with index 0, or the active DL BWP is the initial DL BWP, or the active DL BWP
includes all RBs of an MBS frequency resource provided by cfr-ConfigMCCH-MTCH as described in clause 18, the
CORESET configured for Type0-PDCCH CSS set has CORESET index 0 and the TypeO-PDCCH CSS set has search
space set index 0.

If the active DL BWP and an MBS frequency resource provided by cfr-ConfigMCCH-MTCH for a UE have same SCS
and same CP length and the active DL BWP includes all RBs of the MBS frequency resource, and if the UE is provided
searchSpaceMCCH or searchSpace MTCH for TypeOB-PDCCH CSS set on the primary cell or for Type3-PDCCH CSS
set on a secondary cell, the UE monitors PDCCH for detection of broadcast DCI formats, as described in clause 18, on
the active DL BWP.

For a DL BWP, if a UE is not provided searchSpaceOtherSystemInformation for TypeOA- PDCCH CSS set, the UE
does not monitor PDCCH for TypeOA-PDCCH CSS set on the DL BWP. The CCE aggregatiomfevels-and-the number
of PDCCH candidates per CCE aggregation level for TypeOA-PDCCH CSS set are givég in Table 10.1-1.

For a DL BWP, if a UE is not provided ra-SearchSpace for Typel-PDCCH CSS set, the UE does not monitor PDCCH
for Typel-PDCCH CSS set on the DL BWP. If the UE has not been provided a Type3-PDCCH CSS set, or a TypelA-
PDCCH CSS set, or a USS set and the UE has received a C-RNTI and has been provided a Typel-PDCCH CSS set, the
UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI in the
Typel-PDCCH CSS set.

If a UE is not provided pagingSearchSpace for Type2-PDCCH CSS set, the UE does not monitor PDCCH for Type2-
PDCCH CSS set on the DL BWP. The CCE aggregation levels enwmber of PDCCH candidates per CCE
aggregation level for Type2-PDCCH CSS set are given tu Table 10.1-1.

If a UE is not provided pei-SearchSpace for Type2A-PDCCH CSS set, the UE does not monitor PDCCH for Type2A-
PDCCH CSS set on the DL BWP. The CCE aggregation levels and the maximum number of PDCCH candidates per
CCE aggregation level for Type2A-PDCCH CSS set are given in Table 10.1-1. If the UE is provided pei-SearchSpace
with zero value for the Type2 A-PDCCH CSS set index, and for the SS/PBCH block and CORESET multiplexing
patterns 2 and 3, the UE determines PDCCH monitoring occasions as described in clause 13 and the CCE aggregation

levels and the number of PDCCH candidates per CCE aggregation level for Type2 A-PDCCH CSS set are given in
&Tab]e 10.1-1.
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Table 10.1-1: CCE aggregation levels and maximum number of PDCCH candidates per CCE
aggregation level for CSS sets configured by searchSpaceSIB1

CCE Ag ion Level Number of Candidates
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