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Discussion and Decision
1  Introduction
Beam failure recovery for R18 RA-SDT was discussed but not concluded in last RAN2 meeting. 
R2-2308169
Beam failure recovery for Rel-18 SDT
Sony, Nokia, Nokia Shanghai Bell, Samsung
discussion
Rel-18
NR_MT_SDT-Core

=>
We will come back to next meeting, to specify if there are negligible other WG impacts and no new RAN4 requirements imposed on UE.   

This contribution provides our view on this issue. 
2 Discussion

Here is our understanding of the proposal in R2-2308169:
· The proposal is that UE should trigger RACH procedure if the selected SSB in last RA procedure has the RSRP value less than a preconfigured threshold.
· The purpose is for UE to notify the network to update the beam used for scheduling.
· The assumption on network operation is that network always uses the SSB selected in last RACH procedure for UE dedicated scheduling during RA-SDT procedure;
· The assumption on UE operation is that UE can detect the SSB change during RA-SDT procedure. 
Observation 1: The beam failure recovery proposal is based on the following assumptions:

·  
1) Network always uses the SSB selected in last RA procedure for the UE dedicate scheduling during RA-SDT procedure.
·    2) UE can detect the previous selected SSB quality becomes worse during RA-SDT procedure.
For the assumption on UE RRM measurement during RA-SDT procedure, since there is no RA-SDT specific RRM measurement requirement defined in RAN4 spec (TS38.133), UE measurement behavior will follow the legacy IDLE/INACTIVE RRM measurement requirement during RA-SDT procedure. 
Observation 2: During RA-SDT procedure, UE measurement behavior follows the legacy IDLE/INACTIVE RRM measurement requirement defined in section 4.2.2.2 of TS38.133. 

According to the legacy IDLE/INACTIVE measurement requirements, The interval for UE to perform serving cell measurement is very long and may exceed 4 seconds (i.e. the max SDT failure timer). In other words, UE may not perform serving cell measurement during the whole RA-SDT procedure at all, so UE cannot detect the changes in SSB. Therefore, the UE measurement assumption is a bit problematic. 
Observation 3: UE may not perform serving cell measurement and cannot detect SSB problem during the whole RA-SDT procedure. 
Since UE may be not possible to detect the SSB issue during RA-SDT procedure and the assumption is somewhat problematic, the beam failure recovery enhancement for RA-SDT seems meaningless.
Proposal: Donot introduce the beam failure recovery during RA-SDT procedure.  
3  Conclusion
According to the analysis in section 2, we propose that:
Observation 1: The beam failure recovery proposal is based on the following assumptions:

·  
1) Network always uses the SSB selected in last RA procedure for the UE dedicate scheduling during RA-SDT procedure.

·    2) UE can detect the previous selected SSB quality becomes worse during RA-SDT procedure.
Observation 2: During RA-SDT procedure, UE measurement behavior follows the legacy IDLE/INACTIVE RRM measurement requirement defined in section 4.2.2.2 of TS38.133. 

Observation 3: UE may not perform serving cell measurement and cannot detect SSB problem during the whole RA-SDT procedure. 
Proposal: Donot introduce the beam failure recovery during RA-SDT procedure.  
4 Annex (TS38.133)
4.2.2.2
Measurement and evaluation of serving cell

The UE shall measure the SS-RSRP and SS-RSRQ level of the serving cell and evaluate the cell selection criterion S defined in TS 38.304 [1] for the serving cell at least once every M1*N1 DRX cycle; where:


M1=2 if SMTC periodicity (TSMTC) > 20 ms and DRX cycle ≤ 0.64 second,


otherwise M1=1.

The UE shall filter the SS-RSRP and SS-RSRQ measurements of the serving cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2.

For UE not configured with highSpeedMeasFlagFR2-r17, Nserv is specified in Table 4.2.2.2-1. For FR2 power class 6 UE configured with highSpeedMeasFlagFR2-r17, Nserv is specified in Table 4.2.2.2-2.
If the UE is not configured with eDRX_IDLE cycle and the UE has evaluated according to Table 4.2.2.2-1 or Table 4.2.2.2-4 in Nserv consecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the measurement rules currently limiting UE measurement activities.

If the UE is configured with eDRX_IDLE cycle and the UE has evaluated according to Table 4.2.2.2-2 and Table 4.2.2.2-3 in Nserv for eDRX cycles ≤ 10.24s, consecutive eDRX cycles that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the measurement rules currently limiting UE measurement activities.

If the UE is configured with eDRX_IDLE cycle and the UE has evaluated according to Table 4.2.2.2-2 and Table 4.2.2.2-3 in Nserv for eDRX cycles > 10.24s, consecutive DRX cycles within a single PTW that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the measurement rules currently limiting UE measurement activities.

For the UE configured with eDRX_IDLE cycle, Nserv is specified in Table 4.2.2.2-2 for FR1 and in Table 4.2.2.2-3 for FR2.
If the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-frequency, inter-frequency and inter-RAT information indicated in the system information during the time T, the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304 [1], where

-
T= 10 s if the UE is not configured with eDRX_IDLE cycle, or 

-
T= MAX (10 s, one eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle in FR1, or

-
T= MAX (10 s, N1* eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle less than 20.48s in FR2, 

-
Otherwise, T= MAX (10 s, one eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle no less than 20.48 s in FR2

Table 4.2.2.2-1: Nserv

	DRX cycle length [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	

	0.32
	1
	8
	12
	M1*N1*4

	0.64
	
	5
	8
	M1*N1*4

	1.28
	
	4
	6
	N1*2

	2.56
	
	3
	5
	N1*2

	Note 1:
Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.

Note 2:
Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.


Table 4.2.2.2-2: Nserv for UE configured with eDRX_IDLE cycle (Frequency range FR1)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1)
	Nserv [number of DRX or eDRX cycles Note 3]

	2.56
	N/A 
	N/A
	1


	N1*2

	5.12
	N/A 
	N/A
	
	N1*2

	10.24
	N/A 
	N/A
	
	N1*2

	20.48 ≤ eDRX_IDLE cycle length ≤10485.76
	0.32
	≥[1.28] (1)
	
	N1*M1*2

	
	0.64
	≥ 1.28 (1) (M1=1) or ≥ 2.56 (2) (M1=2)
	
	N1*M1*2

	
	1.28
	≥2.56 (2)
	
	N1*2

	
	2.56
	≥5.12 (4)
	
	N1*2

	NOTE 1:
The number of DRX cycles in this table is given for the DRX cycles within PTWs.

NOTE 2:
The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].

NOTE 3:
 Number of eDRX cycles when eDRX_IDLE cycle length equals 2.56s, 5.12s and 10.24s. Otherwise, number of DRX cycles.

NOTE 4:
The lower bound of PTW length is derived based on [image: image2.emf]
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Table 4.2.2.2-3: Nserv for UE configured with eDRX_IDLE cycle (Frequency range FR2)

	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Nserv [number of DRX or eDRX cycles Note 4]

	2.56
	N/A 
	N/A
	3
	N1*2

	5.12
	N/A 
	N/A
	3
	N1*2

	10.24
	N/A 
	N/A
	3
	N1*2

	20.48 ≤ eDRX_IDLE cycle length ≤10485.76
	0.32
	≥5.12 (4)
	8
	N1*2

	
	0.64
	≥6.4 (5)
	5
	N1*2

	
	1.28
	≥10.24 (8)
	4
	N1*2

	
	2.56
	≥15.36 (12)
	3
	N1*2

	NOTE 1:
Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
NOTE 2:
The number of DRX cycles in this table is given for the DRX cycles within PTWs.

NOTE 3:
The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].

NOTE 4:
Number of eDRX cycles when eDRX_IDLE cycle length equals 2.56s, 5.12s and 10.24s. Otherwise, number of DRX cycles.

NOTE 5:
The lower bound of PTW length is derived based on [image: image4.emf]
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NOTE 6:
When eDRX=20.48s and DRX=0.32s, UE is allowed to perform cell evaluation within PTW in every 2 eDRX cycles.


Table 4.2.2.2-4: Nserv for UE configured with highSpeedMeasFlagFR2-r17 (Frequency range FR2)
	DRX cycle length [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	0.32
	N2Note1
	M1*N1*4

	0.64
	5
	M1*N1*4

	1.28
	4
	N1*2

	2.56
	3
	N1*2

	Note 1:
N2 = 2 when [highSpeedMeasFlagFR2-r17]  = [set1]; N2 = 6 when [highSpeedMeasFlagFR2-r17] = [set2].


For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE shall meet the requirement corresponding to the second state.
