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RAN4 agreed on the list of RRM requirements for the NCR-MT in previousy approved WFs [1-3]. 
In this contribution we analyze details of the RRC connection re-establishment requirements for LA NCR-MT. 
Analysis of NCR-MT RRC connection re-establishment requirements
According to the agreement captured in the approved WF [2], the RRC connection re-establishment requirement will be defined only for the local area (LA) NCR-MT in Rel-18.

According to another agreement captured in the approved WF [3], the RRC connection re-establishment requirement for LA NCR-MT will be defined by reusing the existing IAB-MT requirement defined in clause 12.1.1.1 in TS 38.174 as the baseline.

In clause 12.1.1.1, TS 38.174, the RRC connection re-establishment delay for IAB-MT is defined for both NR intra-frequency cell and NR inter-frequency cell in Table 1 and Table 2 respectively below:

Table 1: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell for IAB-MT [TS 38.174]
	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
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	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 2: Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell for IAB-MT [TS 38.174]
	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
	[bookmark: _Hlk521492632]6400Note1

	< -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.




However, there are following differences wrt the above IAB-MT requirements, which need to be considered for defining the corresponding requirements for the NCR-MT:
· The SSB and SMTC configurations supported by the NCR are based on those defined for the UE and not based on those applicable to the IAB. Therefore, the applicable SSB/SMTC periodicities for the NCR are 5ms, 10ms, 20ms, 40ms, 80 ms and 160 ms. Furthermore, NCR supports only two SMTCs like UE i.e. SMTC1 and SMTC2.
· The NCR requirements need to be defined for both FR2-1 and FR2-2. The latter uses Rx beamsweeping of 12 instead of 8.
As mentioned earlier that it was agreed to use the IAB-MT requirements as the baseline for defining the corresponding requirements for the NCR-MT. We therefore suggest that the fixed maximum values of the target cell’s identification time for the NCR-MT are the same as defined for the IAB-MT in clause 12.1.1.1 of TS 38.174. Therefore, the number of the SMTC occasions for different cases (i.e. serving cell SSB Ês/Iot (dB) and FR) should be extended accordingly. Furthermore, new cases for FR2-2 should be added for the NCR-MT. This is analyzed below:
· The longest SSB/SMTC periodicity applicable to IAB is 1280 ms according to TS 38.331 and to NCR is 160 ms (same as the UE) [4]. Therefore, the number of SMTCs for the NCR-MT should be 1280/160 (=8) times more than those used for the IAB-MT in clause 12.1.1.1, TS 38.174. 
· For FR2-2, the Rx beamsweeping factor of 12 instead of 8 should be considered. 
· The default SSB periodicity for the IAB-MT for initial access is 20 ms like for the UE. Therefore, the condition when the NCR-MT is not required to successfully identify a cell on any NR frequency layer should be when TSMTC >20 ms and serving cell SSB Ês/Iot < -8 dB. 
Based on the above arguments, the time to identify target NR intra-frequency cell and the time to identify target NR inter-frequency cell for RRC connection re-establishment for the NCR-MT are shown in Table 3 and Table 4 respectively.
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	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, 40 x TSMTC)
	MAX (6400 ms, 80 x TSMTC)

	≥ -8
	FR2-1
	N/A
	MAX (8000 ms, 640 x TSMTC)

	≥ -8
	FR2-2
	N/A
	MAX (12000 ms, 960 x TSMTC)

	< -8
	FR1
	N/A
	6400Note1

	< -8
	FR2-1
	N/A
	28160Note1
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	FR2-2
	N/A
	42240Note1

	Note 1:	The NCR-MT 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 4: Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell for NCR-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, 48 x TSMTC, i)
	MAX (6400 ms, 104 x TSMTC, i)

	≥ -8
	FR2-1
	N/A
	MAX (8000 ms, 832 x TSMTC, i))

	≥ -8
	FR2-2
	N/A
	MAX (12000 ms, 1248 x TSMTC, i))

	< -8
	FR1
	N/A
	6400Note1

	< -8
	FR2-1
	N/A
	32000Note1

	< -8
	FR2-2
	N/A
	48000Note1

	Note 1:	The NCR-MT 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.


Summary
The following are the observations and the proposals related to the RRC connection re-establishment requirements for LA NCR-MT:
· Observation #1: The SSB and SMTC configurations supported by the NCR are based on those defined for the UE and not based on those applicable to the IAB:
· The applicable SSB/SMTC periodicities for the NCR are 5ms, 10ms, 20ms, 40ms, 80 ms and 160 ms.
· NCR supports only two SMTCs: SMTC1 and SMTC2.
· Observation #2: The NCR requirements need to be defined for both FR2-1 and FR2-2. The latter uses Rx beamsweeping of 12 instead of 8.
· Observation #3: The longest SSB/SMTC periodicity applicable to IAB is 1280 ms according to TS 38.331 and to NCR is 160 ms (same as the UE) i.e. IAB SMTC period to NCR SMTC period ratio of 1280/160=8.
· Observation #4: It has been agreed to use the IAB-MT cell identification time (clause 12.1.1.1, TS 38.174) as baseline for defining the corresponding NCR-MT requirements. 
· Proposal #1: To use IAB-MT cell identification time as baseline for the NCR-MT, the fixed maximum time values from the IAB-MT requirements are reused and the number of SMTC periodicities is extended by factor of 8.
· Proposal #2: The NCR-MT requirements are also defined for FR2-2 by using the NCR-MT Rx beam sweeping factor of 12, which is the same as for FR2-2 UE.
The draft CR RRC connection re-establishment requirement for LA NCR-MT is provided in [5].
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