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Introduction
RAN4 completed the core part of the RRM requirements during RAN4#109 [1] with the following agreement: · The time to identify an unknown target NR intra-frequency cell for RRC connection re-establishment, Tidentify_intra_NR as defined in Table 6.2.1.2.1-1, is not extended.
· The time to identify an unknown target NR inter-frequency cell for RRC connection re-establishment, Tidentify_inter_NR, i as defined in Table 6.2.1.2.1-2, is not extended.
· The time to identify an unknown target NR inter-frequency cell for RRC connection release with re-direction, Tidentify-NR as defined in Table 6.2.3.2.1-1, is not extended.


In this contribution paper, we would like to re-visit these agreements and justify the need to extend these delays.
PBCH decoding delay extension
During RAN4#108bis meeting, RAN4 agreed to the side conditions used for measurements and mobility requirements as listed below:Agreements [2]:
· Specify PBCH decoding requirements based on 12PRB PBCH.
· Define the delay requirements for SSB Index reading and MIB reading using existing requirement side and channel conditions.
· Side condition for NR target cell detection for RRC connection re-establishment and RRC connection release with re-direction.
· Inter-frequency RRC connection re-establishment: 
· Side conditions for NR is target cell detection for RRC connection re-establishment is Es/Iot≥-4 dB.
· Intra-frequency RRC connection re-establishment: 
· Side conditions for NR is target cell detection for RRC connection re-establishment is Es/Iot≥-6 dB.
· RRC connection release with re-direction: 
· Side conditions for NR target cell detection for RRC connection release with re-direction is Es/Iot≥-4 dB
· Side conditions for defining Tsearch in HO requirements for 12PRB SSB and Tsearch in HO requirements for 12PRB SSB
· Unknown intra-frequency target cell: [3]*Trs ms (target cell Es/Iot≥-2 dB).
· Unknown inter-frequency target cell: [5]*Trs ms (target cell Es/Iot≥-2 dB).


We have, from TS 38.133,

Where Tidentify_intra_NR and Tidentify_inter_NR,i are defined below:
Table 6.2.1.2.1-1: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell
	Serving cell 
	FR of target NR 
	Tidentify_intra_NR [ms]

	SSB Ês/Iot (dB)
	cell
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 5 x TSMTC)
	MAX (800 ms, 10 x TSMTC)

	≥ -8
	FR2-1
	N/A
	MAX (1000 ms, 80 x TSMTC))

	≥ -8
	FR2-2
	N/A
	MAX (1000 ms, 120 x TSMTC))

	< -8
	FR1
	N/A
	800Note1

	< -8
	FR2-1
	N/A
	[bookmark: _Hlk521492617]3520Note1

	< -8
	FR2-2
	N/A
	5280Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC > 20 ms and serving cell SSB Ês/Iot < -8 dB.



Table 6.2.1.2.1-2: Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell
	Serving cell SSB Ês/Iot (dB)
	FR of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 6 x TSMTC, i)
	MAX (800 ms, 13 x TSMTC, i)

	≥ -8
	FR2-1
	N/A
	MAX (1000 ms, 104 x TSMTC, i))

	≥ -8
	FR2-2
	N/A
	MAX (1000 ms, 156 x TSMTC, i))

	< -8
	FR1
	N/A
	[bookmark: _Hlk521492632]800Note1

	< -8
	FR2-1
	N/A
	4000Note1

	< -8
	FR2-2
	N/A
	6000 Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC,i > 20 ms and serving cell SSB Ês/Iot < -8 dB.



Earlier, RAN4 agreed to not extend above cell identification delays assuming that PBCH decoding delay is considered a part of TSI-NR, which corresponds to the time needed to receive all system information of the cell. However, we found that this delay only accounts for the time needed to decode SIB. The UE needs to decode MIB, which is sent as a part of PBCH, in order to decode SIB. So, in our view TSI-NR doesn’t include the time needed to decode PBCH and hence we need to extend these delays for 12PRB SSB.
Observation 1: RAN4 agreed to not extend cell identification delays in RRC connection re-establishment delay and RRC release with re-direction delays, assuming that PBCH decoding delay is considered a part of TSI-NR.
Observation 2: TSI-NR only accounts for the time needed to decode SIB and not the time needed to decode MIB which is transmitted via PBCH.
Proposal 1: Extend the cell-identification delays to account for PBCH decoding time needed for 12 PRB SSB in  the following requirements:
1. Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell (Table 6.2.1.2.1-1)
2. Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell (Table 6.2.1.2.1-2)
3. Time to identify an unknown target NR inter-frequency cell for RRC connection release with re-direction, (Table 6.2.3.2.1-1)

Following the simulation assumptions agreed in [3], we provided the simulation results in our contribution paper [4] during RAN4#107, which are copied below for the ease of access. The SNR points listed below for PBCH decoding results are for single-shot decoding (no combining) which was agreed during the previous RAN4 meetings:

Table 1: Number of attempts needed for 99% PBCH decoding for 12 PRBs
	SINR
	SSB samples needed AWGN
	SSB samples needed TDL A 30ns
	SSB samples needed TDL B 100ns
	SSB samples needed TDL C 300ns
	SSB samples needed HST

	-8dB
	6
	9
	10
	10
	13

	-6dB
	2
	5
	6
	5
	3

	-4dB
	1
	3
	4
	3
	2

	-2dB
	1
	2
	3
	3
	1



Rel-15 RAN4 cell detection and measurement requirements are defined at -6db SINR based on the worst channel performance and with single-shot decoding assumption. 
Proposal 2: Time to identify target NR cell for RRC connection re-establishment and RRC connection release with re-direction shall be extended by 2xTSMTC for the unknown inter-frequency cell and by 3xTSMTC for the unknown intra-frequency cell, based on the target cell side condition of Es/Iot≥-4 dB for inter-frequency target cell and Es/Iot≥-6 dB for intra-frequency target cell.
Furthermore, for cell re-selection purpose the UE needs to decode the system information of the target cell to determine the cell-reselection related parameters such as Qrxlevmin, Pcompensation, PEMAX1, PEMAX2 etc., which are carried by SIB1, SIB2, SIB3, SIB4. Similar to RRC connection re-establishment and RRC connection release with re-direction procedure, UE needs to decode MIB in order to decode SIB.
Observation 3: During cell reselection procedures, the UE needs to decode PBCH of the target cell in order to decode MIB which is needed to recive system information (SIB1/2/3/4) which indicate various parameters of the target cell needed for cell-reselection criteria evaluation.
We have Tdetect, Tmeasure and Tevaluate time periods in the cell reselection requirements. Among these, only Tdetect requirements need to be extended as for other requirements, the cell is already detected and can be assumed to have decoded the PBCH. The side conditions for cell reselection requirements correspond to Es/Iot≥-4 dB for both intra and inter frequency target cell. So, we may consider extending the delays by 2 DRX cycles based on the simulation results.
Proposal 3: Extend the Tdetect requirements in intra-frequency and inter-frequency cell reselection delays for a target cell with 12 PRB SSB by 2 DRX cycles.
Conclusion
Observation 1: RAN4 agreed to not extend cell identification delays in RRC connection re-establishment delay and RRC release with re-direction delays, assuming that PBCH decoding delay is considered a part of TSI-NR.
Observation 2: TSI-NR only accounts for the time needed to decode SIB and not the time needed to decode MIB which is transmitted via PBCH.
Proposal 1: Extend the cell-identification delays to account for PBCH decoding time needed for 12 PRB SSB in  the following requirements:
1. Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell (Table 6.2.1.2.1-1)
2. Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell (Table 6.2.1.2.1-2)
3. Time to identify an unknown target NR inter-frequency cell for RRC connection release with re-direction, (Table 6.2.3.2.1-1)

Proposal 2: Time to identify target NR cell for RRC connection re-establishment and RRC connection release with re-direction shall be extended by 2xTSMTC for the unknown inter-frequency cell and by 3xTSMTC for the unknown intra-frequency cell, based on the target cell side condition of Es/Iot≥-4 dB for inter-frequency target cell and Es/Iot≥-6 dB for intra-frequency target cell.
Observation 3: During cell reselection procedures, the UE needs to decode PBCH of the target cell in order to decode MIB which is needed to recive system information (SIB1/2/3/4) which indicate various parameters of the target cell needed for cell-reselection criteria evaluation.
Proposal 3: Extend the Tdetect requirements in intra-frequency and inter-frequency cell reselection delays for a target cell with 12 PRB SSB by 2 DRX cycles.
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