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Introduction
This contribution will further discuss the remaining issues for R17RedCap UE.
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· Ranking margin for cell reselection
In current specification, the requirements of inter-frequency cell reselection for RedCap UE are defined as below where the margins for RedCap UE with 1RX are still in the brackets.
	The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS 38.304 [1] within Kcarrier_RedCap * Tdetect,NR_Inter_RedCap  if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells when Treselection = 0 provided that the reselection criteria is met 
	For 2 Rx RedCap by a margin of at least 
	5 dB in FR1 or 6.5 dB in FR2 for reselections based on ranking or 
	6 dB in FR1 or 7.5 dB in FR2 for SS-RSRP reselections based on absolute priorities or 
	4 dB in FR1 and 4 dB in FR2 for SS-RSRQ reselections based on absolute priorities 
	For 1 Rx RedCap by a margin of at least 
	[5 dB] in FR1 or for reselections based on ranking or 
	[6 dB] in FR1 for SS-RSRP reselections based on absolute priorities or 
	[4 dB] in FR1 for SS-RSRQ reselections based on absolute priorities. 



To guarantee the cell reselection performance and eliminate the impact of measurement error, the margin of the condition for cell reselection shall not be less than the measurement accuracy which are specified for connected UE. As per the logic which is inherent from LTE, the margin for cell reselection for idle mode is supposed to be a bit larger than measurement accuracy.
For 1RX RedCap UE, the inter-frequency relative accuracy, inter-frequency Absolute Accuracy of SS-RSRP and inter-frequency Absolute Accuracy of SS-RSRQ are specified in chapter 10 in TS38.133. It is observed that at least for ranking margin, the existing margin 5dB is less than measurement accuracy (5.5dB). So the margin shall be corrected to [6dB].
===
10.1A.4.1.2	Relative Accuracy of SS-RSRP in FR1
The accuracy requirements in clause 10.1.4.1.2 shall apply when RedCap UE is capable of 2Rx. When UE is only required to support 1RX, the absolute accuracy requirements in Table 10.1A.4.1.2-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [18] Clause 7.3 for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band for each relevant SSB.
-	|SSB_RP1dBm - SSB_RP2dBm| ≤ 27 dB 
-	|Channel 1_Io ‑Channel 2_Io |  20 dB
Table 10.1A.4.1.2-1: SS-RSRP Inter frequency relative accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	5.5
	7
	-6
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter SSB Ês/Iot is the minimum SSB Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	NR operating band groups in FR1 are as defined in clause 3.5.2.


===
10.1A.4.1.1	Absolute Accuracy of SS-RSRP in FR1
The accuracy requirements in clause 10.1.4.1.1 shall apply when RedCap UE is capable of 2Rx. When UE is only required to support 1RX, the absolute accuracy requirements in Table 10.1A.4.1.1-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band for each relevant SSB.
Table 10.1A.4.1.1-1: SS-RSRP Inter frequency Absolute accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-70

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-70

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-70

	5.5
	10
	-6
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-70

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-70

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-70

	9
	12
	-6
	NR_FDD_FR1_A, NR_TDD_FR1_A, 
NR_SDL_FR1_A, NR_FDD_FR1_B, NR_TDD_FR1_C, NR_FDD_FR1_D, NR_TDD_FR1_D, NR_FDD_FR1_E, NR_TDD_FR1_E, NR_FDD_FR1_F,
NR_FDD_FR1_G, NR_FDD_FR1_H
	N/A
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	Void
NOTE 3:	NR operating band groups in FR1 are as defined in clause 3.5.2.



10.1A.8.1.1	Absolute Accuracy of SS-RSRQ in FR1
The accuracy requirements in clause 10.1.9.1.1 shall apply when RedCap UE is capable of 2Rx. When UE is only required to support 1RX, the absolute accuracy requirements in Table 10.1A.8.1.1-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band for each relevant SSB.
Table 10.1A.8.1.1-1: SS-RSRQ Inter frequency absolute accuracy for 1Rx RedCap UE in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	3.5
	5
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	4.5
	5
	-6
	Note 2
	Note 2
	Note 2
	Note 2
	Note 2

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 3:	NR operating band groups in FR1 are as defined in clause 3.5.2.



Proposal 1: The condition of meeting inter-frequency cell reselection criteria shall be corrected:
 -for 1 Rx RedCap by a margin of at least 6 dB in FR1 for reselections based on ranking.
		For 1 Rx RedCap by a margin of at least 
	[5 6 dB] in FR1 or for reselections based on ranking or 
	[6 dB] in FR1 for SS-RSRP reselections based on absolute priorities or 
	           [4 dB] in FR1 for SS-RSRQ reselections based on absolute priorities.


· Cell identification delay due to BWP switching

According to the definition of intra-frequency measurement for RedCap, one inter-frequency MO may be regarded as intra-frequency MO with dynamic BWP switching. For example, SSB-1 is within active BWP, and SSB-2 with different center frequency with SSB-1 is regarded as inter-frequency measurement. Network configures SSB-2 MO (inter-frequency) for UE to measurement. UE reported measurement results of SSB-MO2. Afterwards UE switches active BWP which can cover SSB-2. Then SSB-2 now is regarded as intra-frequency. 
	A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the reference SSB of the serving cell and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same. The reference SSB is the SSB defined in BWP-specific servingCellMO under BWP-DownlinkDedicated of active DL BWP. If the field is absent, the reference SSB is the SSB defined in servingCellMO under ServingCellConfig [2].


According to current intra-frequency cell identification requirements, SSB-2 as intra-frequency it is “new”, so cell detection delay is still needed in the equation. However it was measured as “inter-frequency” before. In essence, it is no need to perform cell detection in this case. 
	9.2B.5.1	Intra-frequency cell identification
The UE shall be able to identify a new detectable intra-frequency cell within Tidentify_intra_without_index_RedCap if the UE is not indicated to report SSB based RRM measurement result with the associated SSB index(reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured), or the UE is indicated that the neighbour cell is synchronous with the serving cell (deriveSSB-IndexFromCell is enabled). Otherwise UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_with_index_RedCap. The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within Tidentify_intra_without_index_RedCap. It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.
	Tidentify_intra_without_index_RedCap = (TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap) ms
	Tidentify_intra_with_index_RedCap = (TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap + TSSB_time_index_intra_RedCap) ms




Therefore we would like to make some clarification in below, and then UE is not required to perform cell detection.
An intra-frequency cell is already detected if it has been meeting the following conditions:
-The MO with the same SSB frequency has already be configured, and
-During 5s before BWP switching, 
· the UE has sent a valid measurement report for the MO with the same frequency, and 
· the SSB measured remains detectable according to the cee identification conditions specified in clause 9.2 and 9.3

Proposal 2: UE is not required to perform intra-frequency cell detection if the intra-frequency cell is already detected, where an intra-frequency cell is regarded as already detected if it has been meeting the following conditions:
-The MO with the same SSB frequency has already be configured, and
-During 5s before BWP switching, 
· the UE has sent a valid measurement report for the MO with the same frequency, and 
· the SSB measured remains detectable according to the cee identification conditions specified in clause 9.2 and 9.3

Conclusions
This contribution provides analysis on remaining issues due to complexity reduction for RedCap UE. The following proposals are provided:
Proposal 1: The condition of meeting inter-frequency cell reselection criteria shall be corrected:
 -for 1 Rx RedCap by a margin of at least 6 dB in FR1 for reselections based on ranking.
Proposal 2: UE is not required to perform intra-frequency cell detection if the intra-frequency cell is already detected, where an intra-frequency cell is regarded as already detected if it has been meeting the following conditions:
-The MO with the same SSB frequency has already be configured, and
-During 5s before BWP switching, 
· [bookmark: _GoBack]the UE has sent a valid measurement report for the MO with the same frequency, and 
· the SSB measured remains detectable according to the cee identification conditions specified in clause 9.2 and 9.3

Reference
[1]. R4-2210592, WF on RedCap RRM requirements, Ericsson

8

5

