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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to the agreements as captured in the WF it was decided that RRC re-establishment and RRC release with re-direction requirements shall be defined for IAB-MT [1]. 
In this contribution we analyze the RRC re-establishment and RRC release with re-direction requirements for IAB-MT. 
2. Analysis of Requirements
The RRC re-establishment and RRC release with re-direction requirements for IAB-MT are primarily derived from the corresponding requirements defined for the NR UE in section 6.2.1 and section 6.2.3 respectively, of TS 38.133.
RRC Re-establishment delay:
One key aspect of these requirement is the time to identify the target NR cell on the carrier frequency selected for RRC re-establishment or indicated for RRC redirection. For example in case of the UE the cell identification time for RRC re-establishment to an intra-frequency carrier frequency is expressed in table 1. 
Table 1: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell [section 6.3.1, 38.133]
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_intra_NR [ms]

	
	
	Known NR cell
	Unknown NR cell

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

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

	< -8
	FR1
	N/A
	800Note1

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

	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.


Typically, the UE is configured with SMTC configuration. However, the delay for both known and unknown cells is derived under the assumption that the UE shall meet the requirements even if it is not provided with the SMTC configuration. In this case the UE may assume that the target cell’s SSB periodicity is no larger than 20 ms, which is the SSB periodicity for initial access according to TS 38.213. For IAB-MT the SSB periodicity for initial access is 160 ms according to TS 38.213. Therefore, the corresponding RRC re-establishment delay for the IAB-MT is derived by increasing the numerical figures in the current requirements by a factor of 8 i.e. 160 ms/20 ms=8. Based on this analysis the following delay requirements are proposed for IAB-MT shown in tables 2 and 3. 
Table 2: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell for IAB-MT
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_intra_NR [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (1600 ms, 5 x TSMTC)
	MAX (6400 ms, 10 x TSMTC)

	≥ -8
	FR2
	N/A
	MAX (8000 ms, 80 x TSMTC))

	< -8
	FR1
	N/A
	6400Note1

	< -8
	FR2
	N/A
	28160Note1

	Note 1:	The IAB-MT is not required to successfully identify a cell on any NR frequency layer when TSMTC >160 ms and serving cell SSB Ês/Iot < -8 dB.



Table 3: Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell for IAB-MT
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (1600 ms, 6 x TSMTC, i)
	MAX (6400 ms, 13 x TSMTC, i)

	≥ -8
	FR2
	N/A
	MAX (8000 ms, 104 x TSMTC, i))

	< -8
	FR1
	N/A
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	< -8
	FR2
	N/A
	32000Note1

	Note 1:	The IAB-MT is not required to successfully identify a cell on any NR frequency layer when TSMTC,i >160 ms and serving cell SSB Ês/Iot < -8 dB.


RRC redirection delay:
Also, one key aspect of the in RRC redirection delay requirement is the time to identify the target NR cell on the carrier frequency as shown in table 4 for the UE.
Table 4: Time to identify target NR cell for RRC connection release with redirection to NR [section 6.2.3.2.1, TS 38.133]
	Frequency range (FR) of target NR cell
	Tidentify-NR

	FR1
	MAX (680 ms, 11 x Trs)

	FR2
	MAX (880 ms, 8x11 x Trs)

	Note:	If the UE has been provided with higher layer signaling of smtc2 specified in TS 38.331 [2] prior to the redirection command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.


The UE shall also meet the RRC redirection requirements even if it is not provided with the SMTC configuration assuming target cell’s SSB periodicity of no longer than 20 ms. As stated above the SSB periodicity for initial access for IAB-MT is 160 ms according to TS 38.213. Therefore, the corresponding RRC redirection delay for the IAB-MT is also derived by increasing the numerical figures in the current requirements by a factor of 8. Based on this analysis the following RRC redirection delay requirements are proposed for IAB-MT shown in table 5. 
Table 5: Time to identify target NR cell for RRC connection release with redirection to NR for IAB-MT
	Frequency range (FR) of target NR cell
	Tidentify-NR

	FR1
	MAX (5440 ms, 11Trs)

	FR2
	MAX (7040 ms, 811Trs)


2. Summary
[bookmark: _Hlk23953093]Based on the analysis in this paper following are the main observation and proposals. 
· Observation#1: UE shall be able to meet the RRC re-establishment or RRC release with redirection requirements even if it is not provided with the SMTC configuration assume the target cell’s SSB periodicity of no larger than 20 ms according to sections 6.2.1 and 6.2.3.2.1 of TS 36.133. 
· Observation#2: The SSB periodicity for initial access for IAB-MT is 160 ms, which is 8 times longer than that of the UE (i.e. 20 ms) according to TS 38.213. 
· Proposal #1: The time to identify target cell in RRC re-establishment delay requirements for IAB-MT is derived by increasing the numerical figures in the corresponding UE’s cell identification delay for RRC re-establisment by a factor of 8.
· Proposal #2: The time to identify target cell in RRC redirection delay requirements for IAB-MT is derived by increasing the numerical figures in the corresponding UE’s cell identification delay for RRC redirection by a factor of 8.
Based on the above proposals, TPs on RRC re-establishment delay requirements and RRC redirection delay requirements for IAB-MT are provided in [2-3].
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