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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution we discuss the remaining issues of the RedCap general requirements based on the open issues identified [1].
2. Discussions

2.1 Measurement capability

At last meeting it was agreed to reduce the total number of carriers to monitor by 3 for for IDLE/INACTIVE and CONNECTED mode. In addition, it was also agreed to reuse the agreement to LTE FDD/TDD UES supporting RedCap [1].
One open issue that is left if whether to further reduce the number of cells and SSBs to monitor for the 1 Rx RedCap UE in CONNECTED mode. The motivation presented in [2] is that the 1 Rx UE detects fewer SSBs compared to 2 Rx UE at SINR= - 6 dB. 
Since the side condition is remains unchanged for RedCap, the SSB/cell detection requirements apply provided that the side condition is met. In other words, the UE is not required to detect SSBs/cells which do not mee the side conditions.
The current requirements on number of cells and SSBs to detect for intra- and inter-frequency FR1 measurements is as follows [TS 38.133]:
“For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	8 identified cells, and
-	14 SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell (except for the SCell) is not smaller than the number of configured RLM-RS SSB resources.”
Corresponding requirements for FR2 is as follows [TS 38.133]: 
“For one single intra-frequency layer in a band, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	6 identified cells, and
-	24 SSBs with different SSB index and/or PCI,”
It shall be noted that the number of cells to monitor in CONNECTED for cat-M1 in LTE was also reduced, from 8 to 6 cells. However, one important difference between RedCap and cat-M is that the former one is to support same level of mobility support as a Rel-15 NR UE whereas the latter one had reduced mobility support compared to a Rel-8 LTE UE. Given that the total number carrriers to monitor is already agreed to be reduced, we don’t think any further reduction in CONNECTED mode measurement capability is needed as it may affect the mobility performance of the UE.
Proposal #1:  The Rel-15 CONNECTED mode intra- and inter-frequency measurement capability (number of cells and SSBs) to monitor is reused.

2.2 Impact on paging reception requirements
	Impact on paging reception requirements for FD-FFD/TDD UEs
· Option 1 (vivo, Xiaomi, CMCC, E///, QC): There is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
· Option 2 (HW):	For RedCap with 1RX, the interruption time shall not exceed TSI-NR + 3*Ttarget_cell_SMTC_period ms.



Majority of the compaines agree that ther existing paging reception requirements can be reused for 1 Rx RedCap UE while one company believes extension is needed due to that 1 Rx UE needs 2 SSBs instead of 1 SSB to perform the complete T/F synchronization. It is noted that for paging reception requirements of HD-FDD UE, it was agreed at last meeting that the UE shall meet those provided that at least one SSB is available during last 160 ms [1]. The 1 SSB mentioned is intended to be used for T/F synchronization. Therefore our view is that 1 SSB can also be used for FD-FDD/TDD UEs for performing T/F synchronization for receiving the paging. 
Proposal #2: RAN4 to confirm the Rel-15 NR requirements for maximum paging rinterruption for paging reception are reeused for RedCap FD-FDD and TDD UEs.

In addition, given the agreement from last meeting that the HD-FDD UE shall meet the paging reception requirements provided at least one SSB is avaible during last 160 ms, there is no need to introduce scheduling restriction in IDLE/INACTIVE mode. Similar agreements were reached for HD-FDD UE performing RRC connection release with redirection, random access, i.e. the conditions for the UE to meet the requirements are specified. Therefore there is no need to introduce scheduling restriction for HD-FDD.
Proposal #3: No need to introduce scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
2.3  RedCap bandgroups

At last meeting the structure for the defining the RedCap bandgroups were agreed for FR1 and FR2 with the exact bands as TBD. In this section the TBDs are replaced with the actual bands that are agreed in RF.
Table 1: NR frequency band groups for FR1 for RedCap
	Group
	NR FDD
	NR TDD

	
	Band group notation
	Operating bands
	Band group notation
	Operating bands

	A
	NR_FDD_RC_FR1_A
	n1, n18, n24, n70, n744, n91, n92, n93, n94
	NR_TDD_ RC_FR1_A
	n34, n389, n39, n40, n50, n51, n53

	B
	NR_FDD_RC_FR1_B
	n65, n66, n743
	
	

	C
	NR_FDD_ RC_FR1_C
	n30
	NR_TDD_ RC_FR1_C
	n48, n771, n78

	D
	NR_FDD_ RC_FR1_D
	n28
	NR_TDD_ RC_FR1_D
	n772

	E
	NR_FDD_ RC_FR1_E
	n2, n5, n7
	NR_TDD_ RC_FR1_E
	n41, n90

	F
	NR_FDD_ RC_FR1_F
	n266
	NR_TDD_ RC_FR1_F
	-

	G
	NR_FDD_ RC_FR1_G
	n3, n8, n12, n13, n14, n20, n71,
	NR_TDD_ RC_FR1_G
	-

	H
	NR_FDD_ RC_FR1_H
	n25
	NR_TDD_ RC_FR1_H
	-

	I
	NR_FDD_ RC_FR1_I
	-
	NR_TDD_ RC_FR1_I
	

	J
	NR_FDD_ RC_FR1_J
	-
	NR_TDD_ RC_FR1_J
	-

	NOTE 1:	Except 3.8 GHz to 4.2 GHz.
NOTE 2:	Only 3.8 GHz to 4.2 GHz.
NOTE 3:	Except 1475.9 MHz to 1510.9 MHz.
NOTE 4:	Only when the band is confined in 1475.9 MHz to 1510.9 MHz.
NOTE 5:	These bands are used only in NR carrier aggregation with other NR bands according to NR CA band combinations specified in TS 38.101-1 [18] and TS 38.101-3 [20].
NOTE 6:	The minimum Io condition is reduced by 0.5 dB when the carrier frequency of the assigned NR channel bandwidth is within 865-894 MHz. 
NOTE 9:	When this band is only used for WAN service.



Table 2: NR frequency band groups for FR1 for RedCap
	Group
	Band group notation
	Operating bands

	A
	NR_TDD_FR2_A
	n2571, n2581, n2611

	B
	NR_TDD_FR2_B
	n2574, n2584, n2614

	C
	NR_TDD_FR2_C
	

	D
	NR_TDD_FR2_D
	

	E
	NR_TDD_FR2_E
	

	F
	NR_TDD_FR2_F
	n2604

	G
	NR_TDD_FR2_G
	n2601 

	H
	NR_TDD_FR2_H
	

	I
	NR_TDD_FR2_I
	

	J
	NR_TDD_FR2_J
	

	K
	NR_TDD_FR2_K
	

	L
	NR_TDD_FR2_L
	n2572, n2582, n2612

	M
	NR_TDD_FR2_M
	

	N
	NR_TDD_FR2_N
	

	O
	NR_TDD_FR2_O
	

	P
	NR_TDD_FR2_P
	

	Q
	NR_TDD_FR2_Q
	

	R
	NR_TDD_FR2_R
	

	S
	NR_TDD_FR2_S
	

	T
	NR_TDD_FR2_T
	n2573, n2583, n2613

	U
	NR_TDD_FR2_U
	

	V
	NR_TDD_FR2_V
	

	W
	NR_TDD_FR2_W
	

	X
	NR_TDD_FR2_X
	

	Y
	NR_TDD_FR2_Y
	n2603

	Z
	NR_TDD_FR2_Z
	

	AA
	NR_TDD_FR2_AA
	n2593

	NOTE 1:	UE power class 1.
NOTE 2:	UE power class 2.
NOTE 3:	UE power class 3.
NOTE 4:	UE power class 4.



Proposal #4: The NR frequency bands grouping for FR1 RedCap is defined as in Table 1.
Proposal #5: The NR frequency bands grouping for FR2 RedCap is defined as in Table 2.

2.4 SDT for RedCap

The requirements for small data transmission are being discussed in Rel-17 WI on SDT. However, some aspects specific to RedCap are not being discussed currently under Rel-17 SDT WI and therefore we propose to discuss those issues under RedCap. The first aspect is related to 1 Rx measurements and second aspect is related to HD-FDD operation. 
For CG-SDT transmissions the UE needs to validate TA based on relative change of two different RSRP measurements and RAN4 is currently discussing the conditions for those measurements in SDT WI. Two time-windows (time ranges) are being discussed to define validity of measurements. The methods from SDT discussions can be reused for RedCap, however, the formula needs to be updated to reflect RedCap measurement times.
Proposal #6: Time windows defining the valid measurements used for TA validation are reused from Rel-17 SDT discussions but need to be updated to reflect the RedCap 1 Rx measurement times.
Proposal #7: SDT requirements for RedCap UE with 2 Rx are reused from those defined for legacy NR UEs under Rel-17 SDT WI.

2.5 Other impact

In the agreed work-split table, impact on following set of requirements is FFS [4]. We provided our view on those below.
	Sections from TS 38.133:
	Comments

	7.7 deriveSSB-IndexFromCell tolerance
	No impact due to RedCap complexity reduction is foreseen. Therefore the legacy requirements can be reused. 

	8.2A Interruption

	An agreement was reached at last meeting that the current interruption requirements are not applicable for RedCap [4]. 

	8.12A Uplink spatial relation switch delay

	Under discussions, thus prefer to keep them as FFS and update during the meeting. 

	9.7 Cross Link Interference measurements

	Rel-16 feature. Our view is that it not applicable. Impact to be updated based on the UE capability discussions during the meeting.

	9.8 L1-SINR measurements for Reporting

	Impact to be updated based on the UE capability discussions during the meeting.

	9.X CONNECTED mode measurement relaxation

	Impact to be updated based on the ongoing discussions during the meeting.

	Sections from TS 36.133:
4.6 Cell Selection and Re-selection Requirements for UE category NB1
4.7 Cell Selection and Re-selection Requirements for UE category M1
5.5 E-UTRAN Handover for Cat-M1 UEs
6.8 RRC Connection Release with Redirection for Cat-M1 UEs
6.9 RRC Connection Redirection to Non-anchor Carrier in NB-IoT
	Not applicable. No mobility support between RedCap and cat-M/NB-IoT in release 17.



In addition, the SDT requirements for HD-FDD UE is currently not part of the work-split table. Based on the above, an updated work split table is provided in a companion paper. 
3. Summary
[bookmark: _Hlk23953093]In this contribution we have discussed the open issues of measurement capability, paging reception, band groups, HD-FDD impact and SDT. Based on the discussions, we have made following proposals:
Proposal #1:  The Rel-15 CONNECTED mode intra- and inter-frequency measurement capability (number of cells and SSBs) to monitor is reused.
Proposal #2: RAN4 to confirm the Rel-15 NR requirements for maximum paging rinterruption for paging reception are reeused for RedCap FD-FDD and TDD UEs.
Proposal #3: No need to introduce scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
Proposal #4: The NR frequency bands grouping for FR1 RedCap is defined as in Table 1.
Proposal #5: The NR frequency bands grouping for FR2 RedCap is defined as in Table 2.
Proposal #6: Time windows defining the valid measurements used for TA validation are reused from Rel-17 SDT discussions but need to be updated to reflect the RedCap 1 Rx measurement times.
Proposal #7: SDT requirements for RedCap UE with 2 Rx are reused from those defined for legacy NR UEs under Rel-17 SDT WI.
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