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1 Introduction
The study on support of reduced capability NR devices was approved at RP-193238 in RAN #86 meeting and further revised at RP-201677 in RAN #89e meeting. In RAN1 #103 e-meeting, the following was agreed under different agendas based on the evaluation and analysis to conclude the study item: 
	Agreements:
Working assumption: Support that the maximum bandwidth of an FR2 RedCap UE is 100 MHz during initial access and 100MHz after initial access.
Agreements:
· For FR1 FDD bands where a non-RedCap UE is required to be equipped with a minimum of 2 Rx branches, 
· The minimum number of Rx branches supported by specification for a RedCap UE is 1.
· Specification also supports of 2 Rx branches for a RedCap UE.

Agreements:
· For FR1 TDD bands where a non-RedCap UE is required to be equipped with a minimum of 4 Rx branches, the minimum number of Rx branches supported by specification for a RedCap UE is N. To be down-selected during the WI phase or at RAN plenary:
· Alt 1: N=2
· Alt 2: N=1, where N=2 is also supported 

Agreements:
· For FR1 TDD bands where a non-RedCap UE is required to be equipped with a minimum of 4 Rx branches,
· For a RedCap UE with 1 Rx branch (if supported), the maximum number of DL MIMO layers is 1.
· For a RedCap UE with 2 Rx branches, the maximum number of DL MIMO layers is M. Down-select between the following options during the WI phase or at RAN plenary
· Option 1: M=1, where M=2 is also supported
· Option 2: M=2
Agreements:
· For FR2 bands where a non-RedCap UE is required to be equipped with a minimum of 2 Rx branches,
· For a RedCap UE with 1 Rx branch (if supported), the maximum number of DL MIMO layers is 1.
· For a RedCap UE with 2 Rx branches (if supported), the maximum number of DL MIMO layers is M. Down-select between the following options during the WI phase or at RAN plenary:
· Option 1: M=1, where M=2 is also supported
· Option 2: M=2
Agreements:
· Recommend that HD-FDD type B is not supported for RedCap FR1 FDD UEs in Rel-17.
· Decide at RAN plenary whether to have support FD-FDD or HD-FDD type A or both by specification for an FR1 FDD RedCap UE

Agreements: Decide at RAN plenary whether to support relaxed UE processing time in terms of N1/N2 by specification for a RedCap UE.
Agreements:
· Recommend that support of 256QAM in DL is optional (instead of mandatory) for a FR1 RedCap UE.
· Recommend that relaxed maximum mandatory UL modulation (from 64QAM to 16QAM) is not supported by specification for an FR1 RedCap UE.
· Recommend that relaxed maximum mandatory DL modulation (from 64QAM to 16QAM) is not supported by specification for an FR2 RedCap UE.
· Recommend that relaxed maximum mandatory UL modulation (from 64QAM to 16QAM) is not supported by specification for an FR2 RedCap UE.

Agreements:
· For FR2 bands where a non-RedCap UE is required to be equipped with a minimum of 2 Rx branches,
· The minimum number of Rx branches supported by specification for a RedCap UE is 1.
· Specification also supports of 2 Rx branches for a RedCap UE.



In this contribution, we provided our views on different perspectives of Redcap study including cost reduction techniques, support of reduced PDCCH monitoring and coverage recovery for Redcap devices, especially focusing on the open issues that are left to RAN plenary for final decision in accordance with RAN1 agreement list above. 

2. Discussion
Table 1 briefly summarized the current status and open issues of Redcap study based on the latest agreements made in RAN1 103 e-meeting: 
	Techniques
	FR1 FDD
	FR1 TDD
	FR2

	Cost Reduction features
	Rx branches
	· The minimum number of Rx branch is 1. 
· Also support 2 by specification. 
	FFS between two alternatives: 
· Alt.1: N =2 
· Alt.2: N=1 and N=2 also supports. 
	· The minimum number of Rx branch is 1. 
· Also support 2 by specification.

	
	MIMO layers
	· 1 layer for 1 Rx branches
· FFS for 2 Rx branches
· Option 1: M=1, where M=2 is also supported
· Option 2: M=2

	
	Half-Duplex FDD
	· FFS about support FD-FDD or HD-FDD type A or both by specification for an FR1 FDD RedCap UE
	· Not applied 
	· Not applied

	
	Relaxed UE processing time in terms of N1/N2
	FFS on support relaxed UE processing time in terms of N1/N2 by specification

	Reduced PDCCH Monitoring 
	FFS on support or not. 

	Coverage Recovery 
	FFS which channels need to be enhanced coverage for Redcap. 



2.1	Support of UE complexity reduction features  
One of the core requirements for the three use cases, as described in [1], is significantly lower device cost and complexity as compared to high-end eMBB and URLLC devices of Rel-15/Rel-16, taking into account the use cases specific requirement such as data rates, latency, battery lifetime and reliability captured in [1]. 
[bookmark: _Ref33780037][bookmark: _Ref40277349]2.1.1 Reduced number of UE Rx branches 
One of open issues is related to the reduced number of UE Rx branches for FR1 TDD. Two options were identified as follow: 
· Alt 1: N=2
· Alt 2: N=1, where N=2 is also supported 

The cost and complexity reduction benefit by reducing number of UE Rx branches were captured in Table 7.2.2-1 of clause 7.2.2 in draft TR 38.875 [2]. 
Table 7.2.2-1: Estimated relative device cost for reduced number of UE Rx branches [2]
	Reduced number of UE Rx branches
	FR1 FDD
(2Rx  1Rx)
	FR1 TDD
(4Rx  2Rx)
	FR1 TDD
(4Rx  1Rx)
	FR2 TDD
(2Rx  1Rx)

	RF: Antenna array
	-
	-
	-
	18.2%

	RF: Power amplifier 
	25.0%
	25.0%
	25.0%
	18.0%

	RF: Filters
	4.8%
	7.6%
	3.9%
	4.3%

	RF: Transceiver (including LNAs, mixer, and local oscillator)
	25.3%
	30.4%
	17.8%
	23.7%

	RF: Duplexer / Switch
	19.6%
	4.9%
	4.9%
	0.0%

	RF: Total relative cost
	74.7%
	67.9%
	51.6%
	64.2%

	BB: ADC / DAC
	6.4%
	5.2%
	3.4%
	2.4%

	BB: FFT/IFFT
	2.3%
	2.2%
	1.3%
	2.2%

	BB: Post-FFT data buffering
	5.6%
	5.3%
	3.0%
	6.0%

	BB: Receiver processing block
	13.7%
	15.7%
	9.0%
	13.3%

	BB: LDPC decoding
	9.7%
	8.7%
	8.6%
	8.6%

	BB: HARQ buffer
	13.6%
	11.6%
	11.4%
	10.5%

	BB: DL control processing & decoder
	4.9%
	4.0%
	3.9%
	4.9%

	BB: Synchronization / cell search block
	5.1%
	4.8%
	2.7%
	3.8%

	BB: UL processing block
	5.0%
	5.0%
	5.0%
	7.0%

	BB: MIMO specific processing blocks
	8.2%
	7.9%
	7.3%
	15.8%

	BB: Total relative cost
	74.4%
	70.4%
	55.7%
	74.5%

	RF+BB: Total relative cost
	74.5%
	69.4%
	54.0%
	69.4%


As seen in the last row of total cost, the average estimated cost reduction achieved by reducing the number of UE Rx branches are as follows for FR1 TDD: 
· FR1 TDD (4Rx  2Rx): ~31%
· FR1 TDD (4Rx  1Rx): ~46%
Comparing to reducing to 2 Rx branches only, additional 15% cost reduction can be achieved by further reducing to 1 Rx. In addition to cost saving, as captured in draft TR 38.875[2], reduction of number of UE Rx branches is also beneficial in terms of reducing the device size in FR1, which we believe is important for these targeted devices with small form factor such as wearable devices, industrial sense and video surveillance. Some concerns were raised during the discussions that reducing the number of Rx branches to 1 would cause significant coverage loss for downlink channels and hence lead to huge specification impacts to introduce coverage recovery techniques. It is true that reducing the number of Rx branches from 4 to 1 incurs ~3dB additional coverage loss compared to t reducing from 4 to 2. First, note that low antenna correlation was assumed for Redcap coverage evaluation, which is too optimistic for Redcap devices due to small form factor. The gap is expected to be further reduced in real deployment scenario. Second, as captured in draft TR, the downlink channels even with 1 Rx branch is still better than that of the bottleneck channel (i.e., PUSCH channel of reference NR UE). Therefore, reducing the number of Rx branches from 4 to 1 does not require any additional coverage recovery. It maybe arguable that reducing the number of Rx branches to 1 needs coverage compensation for Msg2/Msg4 as well as common PDCCH channel for the 4GHz TDD band with 24dBm/MHz PSD. However, it should be noted that the coverage recovery is caused by the lower PSD, instead of 1 Rx branch. 
Another FFS aspect for FR1 TDD is reducing the number of Rx branches for TDD band where a non-Redcap UE is required to be equipped with a minimum of 2 Rx branches, as summarized in Table 2. The aforementioned benefit and motivations are also applied for this case. 
Table 2: FR1 TDD band with 2 Rx branches requirement
	n34
	2010 – 2025 MHz
	2010 – 2025 MHz
	TDD

	n39
	1880 – 1920 MHz
	1880 – 1920 MHz
	TDD

	n40
	2300 – 2400 MHz
	2300 – 2400 MHz
	TDD

	n50
	1432 – 1517 MHz
	1432 – 1517 MHz
	TDD

	n51
	1427 – 1432 MHz
	1427 – 1432 MHz
	TDD



Proposal 1: For FR1 TDD bands, the minimum number of Rx branches supported by specification for a RedCap UE is N, where N = 1. N=2 is also supported by specification. 


2.1.2 Reduced number of MIMO layers
Relaxed maximum number of MIMO layers were also studied and evaluation results were documented in clause 7.6 of draft TR [2]. The following relaxation for maximum number of DL MIMO layers were studied and evaluation compared to reference UE with different DL MIMO layers as summaried in Table 3: 
Table 3: The studied relaxation options for maximum number of DL MIMO layers
	
	MIMO layers of Reference UE configuration
	MIMO layers of Redcap relaxation configuration

	FR1 FDD
	2
	1

	FR1 TDD
	4
	1 and 2

	FR2
	2
	1


 
The estimated cost for a device with relaxed maximum number of MIMO layers and averaged over the results provided by the sourcing companies is summarized in Table 7.6.2-1 in [2]. Compared to relaxing MIMO layers from 4 to 2, it was observed that additional 5% cost reduction can be achieved simply by relaxing MIMO layers from 4 to 1. Referring to Table 7.6.2-1, the main contributors of the more cost reduction are from BB functional blocks such as receiver processing block, LDPC decoding, HARQ buffer and MIMO specific processing blocks. 
Table 7.6.2-1: Estimated relative device cost for relaxed maximum number of MIMO layers [2]
	Relaxed maximum number of MIMO layers
	FR1 FDD
(2  1 layer)
	FR1 TDD
(4  2 layers)
	FR1 TDD
(4  1 layer)
	FR2
(2  1 layer)

	RF: Antenna array
	-
	-
	-
	33.0%

	RF: Power amplifier 
	25.0%
	25.0%
	25.0%
	18.0%

	RF: Filters
	10.0%
	15.0%
	15.0%
	8.0%

	RF: Transceiver (including LNAs, mixer, and local oscillator)
	45.0%
	55.0%
	55.0%
	41.0%

	RF: Duplexer / Switch
	20.0%
	5.0%
	5.0%
	0.0%

	RF: Total relative cost
	100.0%
	100.0%
	100.0%
	100.0%

	BB: ADC / DAC
	10.0%
	9.0%
	9.0%
	4.0%

	BB: FFT/IFFT
	3.9%
	4.0%
	4.0%
	4.0%

	BB: Post-FFT data buffering
	9.8%
	10.0%
	10.0%
	11.0%

	BB: Receiver processing block
	19.7%
	24.4%
	22.3%
	19.9%

	BB: LDPC decoding
	5.2%
	4.6%
	2.4%
	4.7%

	BB: HARQ buffer
	7.2%
	6.1%
	3.3%
	5.7%

	BB: DL control processing & decoder
	4.9%
	4.0%
	4.0%
	5.0%

	BB: Synchronization / cell search block
	8.8%
	9.0%
	9.0%
	7.0%

	BB: UL processing block
	5.0%
	5.0%
	5.0%
	7.0%

	BB: MIMO specific processing blocks
	4.8%
	5.0%
	3.0%
	9.5%

	BB: Total relative cost
	79.3%
	81.1%
	71.9%
	77.8%

	RF+BB: Total relative cost
	87.6%
	88.7%
	83.2%
	88.9%


It is important to note that the targeted UL/DL data rate for Redcap devices was significantly reduced compared to that for Rel15/Rel-16 normal eMBB NR devices. These relaxed requirements form the basis and should be leveraged to maximize the reduction in complexity and cost for Redcap devices as much as possible. Assuming 20MHz BW for Redcap devices, the target data rate can be achieved with 64QAM modulation in DL, 16QAM modulation in UL and single MIMO layer. Hence, support of 2 MIMO layers is unnecessary for the need of fulfilling the data rate requirements of Redcap use cases. The most demanding peak data rate for wearable use case (i.e., 150Mbps) can be achieved in different ways e.g., using larger band width (40MHz) or support of two MIMO layers, which can be reported as part of Redcap UE capability in addition to the basic requirement.  In addition, the end-to-end latency requirement was further relaxed for Redcap uses cases e.g., less than 100ms for industrial sense and 500ms for video surveillance, support single MIMO layer is sufficient to meet the latency requirement.   
Proposal 2: For a RedCap UE with 2 Rx branches (if supported), the maximum number of DL MIMO layers is M, where M =1. M=2 is also supported. 


2.1.3 Half-duplex FDD
Half-duplex FDD is a popular technique to reduce cost and was commonly adopted for LTE-MTC and NB-IoT devices to lower the device cost. Two types of HD-FDD operations were studied for Redcap, one is Type A and the other is Type B. The key difference is that is that Type A is possibly implemented with separate local oscillators (LO) for DL and UL and Type B maybe implemented with one shared LO. Hence, Type A can achieve much faster DL-to-UL switch compared to Type B, one is symbol-level and the other is subframe-level. In RAN1 103-e meeting, it was agreed to not support Type B HD-FDD. It remains FFS regarding Type A HD-FDD support. 
The cost saving benefit was captured in clause 7.4 of draft TR [2]. As can be seen in the last row of Table 7.4.2-1, the average the average estimated cost reduction achieved by Type A is approximately ~7% with symbol-level switching gap. 

Table 7.4.2-1: Estimated relative device cost for an HD-FDD device [2]
	Half-duplex FDD operation
	HD-FDD operation (Type A)

	RF: Antenna array
	-

	RF: Power amplifier 
	24.1%

	RF: Filters
	10.6%

	RF: Transceiver (including LNAs, mixer, and local oscillator)
	44.4%

	RF: Duplexer / Switch
	4.8%

	RF: Total relative cost
	83.9%

	BB: ADC / DAC
	10.0%

	BB: FFT/IFFT
	3.8%

	BB: Post-FFT data buffering
	9.9%

	BB: Receiver processing block
	24.0%

	BB: LDPC decoding
	10.0%

	BB: HARQ buffer
	14.0%

	BB: DL control processing & decoder
	4.8%

	BB: Synchronization / cell search block
	9.0%

	BB: UL processing block
	4.8%

	BB: MIMO specific processing blocks
	9.0%

	BB: Total relative cost
	99.4%

	RF+BB: Total relative cost
	93.2%



With 20MHz, 64QAM in DL or 16QAM in UL, HD-FDD operation is sufficient to meet all data requirement, including 2Mbps for sensors, 2~4Mbps for economic video or 7.5~25Mbps for high-end video cameras, 10~50Mbps in DL and 5Mbps in UL for wearable devices. Furthermore, the demanding peak data rate (150Mbps) can be achieved with FD-FDD or larger BW or higher MIMO layers subject to UE capability report.  
As already concluded in Redcap study, the HD-FDD will not result in coverage loss. The potential standard impact of HD-FDD mainly defines the switching time when transitioning from receive to transmit and vice versa. The switching time of downlink-to-uplink maybe created by not receiving symbols at the end of the DL slot (e.g., Type-A HD-FDD) immediately preceding the uplink transmission slot. The exact value of this switching time or even whether it should be explicitly defined in specification can be subject to further discussion in WI phase. This DL throughput loss can be even mitigated by gNB scheduler e.g., not schedule UL transmission that immediately follows downlink transmissions. In this way, RedCap devices may receive all the symbols within the downlink slot. Note that the switching time of uplink-to-downlink transition can be created by properly setting TA value by gNB scheduler for the RedCap devices without the need of special handing.  
Proposal 3: HD-FDD should be supported for Redcap FR1 FDD UEs. 

2.1.4 Relaxed UE processing time 
Two processing timing requirements are defined in NR, one is N1 for PDSCH processing time and the other is N2 for PUSCH processing time. In addition, for each of them, two different UE capabilities were specified, one is baseline UE capability i.e., capability 1 and the other is advanced processing capability i.e., capability 2.  
The overall baseband cost reduction and cost estimates as a result of relaxed UE processing time N1/N2 is captured in Table 7.5.2-1 of clause 7.5 in [2]. Referring to the last row for the total cost reduction, the estimated cost reduction is ~6% for FR1 TDD/FDD and FR2. 

Table 7.5.2-1: Estimated relative device cost for relaxed UE processing time in terms of N1 and N2
	Relaxed processing time (doubled N1 and N2)
	FR1 FDD
	FR1 TDD
	FR2 TDD

	RF: Antenna array
	-
	-
	33.0%

	RF: Power amplifier 
	25.0%
	25.0%
	18.0%

	RF: Filters
	10.0%
	14.7%
	8.0%

	RF: Transceiver (including LNAs, mixer, and local oscillator)
	45.0%
	54.3%
	41.0%

	RF: Duplexer / Switch
	20.0%
	6.0%
	0.0%

	RF: Total relative cost
	100.0%
	100.0%
	100.0%

	BB: ADC / DAC
	10.0%
	9.0%
	4.0%

	BB: FFT/IFFT
	4.0%
	4.0%
	4.0%

	BB: Post-FFT data buffering
	10.0%
	10.0%
	11.0%

	BB: Receiver processing block
	20.3%
	24.6%
	19.5%

	BB: LDPC decoding
	6.6%
	5.9%
	5.9%

	BB: HARQ buffer
	14.0%
	12.0%
	11.0%

	BB: DL control processing & decoder
	4.1%
	3.3%
	4.0%

	BB: Synchronization / cell search block
	9.0%
	9.0%
	7.0%

	BB: UL processing block
	3.7%
	3.6%
	5.0%

	BB: MIMO specific processing blocks
	8.8%
	8.8%
	17.5%

	BB: Total relative cost
	90.5%
	90.1%
	88.9%

	RF+BB: Total relative cost
	94.3%
	94.1%
	94.4%



As captured in the draft TR [2], the throughput requirements identified for the RedCap use cases are still expected to be fulfilled with doubled N1/N2 values. 
Proposal 4: Prefer to relax PDSCH/PUSCH processing time in terms of N1/N2 for Redcap devices. 

2.2 Reduced PDCCH Monitoring 
According to [1], one of design objectives for the three use cases is battery life in addition to data rate, latency and reliability requirements, as cited below: 
	Study UE power saving and battery lifetime enhancement for reduced capability UEs in applicable use cases (e.g., delay tolerant) [RAN2, RAN1]: 
· Reduced PDCCH monitoring by smaller numbers of blind decodes and CCE limits [RAN1].
· Extended DRX for RRC Inactive and/or Idle [RAN2]
· RRM relaxation for stationary devices [RAN2]


For NR, the maximum number of blind decoding and CCEs is hard encoded in specification TS 38.213 on a per SCS basis. One way to reduce the power consumption is to reduce the maximum number of BDs, which indeed is technically make sense due to the fact of low mobility property of Redcap devices and a smaller number of ALs for PDCCH monitoring. 
Three different schemes were studied to reduce power consumption for PDCCH monitoring, which was captured in clause 8.2 of [2], including feature descriptions, power saving gain analysis and performance impacts etc.
· Scheme 1: Reduced maximum number of Blind Decoding (BD) per slot in connected mode. 
· Scheme 2: Extending the PDCCH monitoring gap to X slots (X>1) in connected mode. 
· Scheme 3: Dynamic adaptation of PDCCH BD parameters in connected mode:

For FR1, it was observed that the achievable power saving gain by reducing 25% and 50% maximum number of BDs can be up to 5.82% and 6.59% for instant message traffic model with 1 Rx and 2 Rx antennas configuration, respectively. The power saving gain for other traffic models (e.g., heartbeat traffic model and VoIP traffic model) were additionally evaluated with the corresponding power saving gain and observations being captured in clause 8.2.2 of [2] in details. 
One major concern on reduced number of BDs raised in RAN1 103 e-meeting is regarding the potential impact on the scheduling flexibility. Actually, this effect indeed is carefully considered from the start. Precisely, the following was agreed in RAN1 101-e meeting purely for this purpose:      
	Agreements:
· Study the impact of BD and CCE limits reduction on power saving and PDCCH blocking probability (quantitatively) and impacts on latency and scheduling flexibility (at least qualitatively).



The PDCCH blocking probability impacts were extensively studied with various factors, including number of UEs being scheduled simultaneously, up to 14 configurations for number of PDCCH candidates for ALs, 7 different PDCCH AL distributions. It was observed that if the number of UEs being scheduled simultaneously <5 and configuration ‘A1’ is assumed for PDCCH AL distribution, reducing 25% number of BDs has almost negligible PDCCH blocking probability impact, i.e., increasing PDCCH blocking rate by less than 2%. It should be noted that this smaller PDCCH blocking rate increase can be even fully mitigated by using enhanced PDCCH BD reduction schemes e.g., reducing number of BDs by reducing the DCI size budgets, which was evidenced by the observation in clause 8.2.3. of the endorsed draft TR [2]. Long in short, depending on the exact scheme of reducing number of BDs, the power saving gain can be achieved without any impact on scheduling flexibility. The concern on the scheduling flexibility impact is not warranted in our perspective.     
Proposal 5: Recommend specifying PDCCH monitoring reduction scheme(s) to obtain smaller BD numbers, with target for zero increment PDCCH blocking rate in Rel-17 to avoid the network scheduling impact. 

2.3 Coverage Recovery Techniques
One potential consequence of reduced complexity and cost is coverage loss. Consequently, one of objectives of Redcap study item is to investigate the coverage recovery techniques to compensate the coverage loss caused by complexity reduction. The coverage of different physical channels is expected to be varied due to different physical channel structures and target performances. In RAN1 103 e-meeting, how to determine the coverage recovery target for Redcap devices was heated debated and the following was agreed: 
	Agreements:
· Agree in principle using Option 3 for determining the coverage recovery target 
· Option 3: The coverage recovery target for each channel of RedCap UE corresponds to the link budget of the bottleneck channel(s) for the reference NR UE within the same deployment scenario
· Note: The reference UE is a Rel-15/16 NR UE with mandatory features only


With this methodology, a list of channels for FR1/FR2 that need coverage recovery were summarized in clause 9.1.5 of draft TR [2]. Table 4 briefly captures the observations separately for FR1 and FR2, respectively. 
Table 4: Coverage Recovery Channels based on average evaluation results. 
	
	DL Channels that need coverage recovery
	UL Channels that need coverage recovery

	
	2 Rx branches (If supported)
	1 Rx branch (If supported)
	

	FR1
	FDD
	· None 
	· None 
	· For both TDD and FDD in FR1, PUSCH and/or Msg3 need up to 3dB coverage recovery due to lower antenna efficiency. 

	
	TDD
	· None 
	· Lower DL PSD (24dBm/MHz) 
· 4GHz frequency, PDCCH CSS/Msg4/Msg2. 
· Other frequency: None  
· 33dBm/MHz PSD: None  
	

	FR2
	Not applied 
	· 100MHz BW: None
· 50MHz BW: PDSCH if same target rate is assumed as 100MHz case. 
	· None 


Referring to Table 4, it was observed that there is no need of coverage recovery for DL channels with 2 Rx antennas. For 1 Rx antenna, there is no need of coverage recovery as well except for carrier frequency of 4GHz with lower 24dBm/MHz PSD. For FR1, up to 3dB coverage recovery is required for Redcap devices due to lower antenna efficiency. 

Proposal 6: The following channels should be considered for coverage recovery for Redcap devices
· For FR1 TDD and FDD, Up to 3 dB coverage recovery for PUSCH and/or Msg3 transmission.  
· Support to enhance the Msg2/Msg4/PDCCH CSS coverage for the lower DL PSD deployment scenario.  


3. Conclusion 
In this contribution, we have presented our views with the following proposals: 
Proposal 1: For FR1 TDD bands, the minimum number of Rx branches supported by specification for a RedCap UE is N, where N = 1. N=2 is also supported by specification. 
Proposal 2: For a RedCap UE with 2 Rx branches (if supported), the maximum number of DL MIMO layers is M, where M =1. M=2 is also supported. 
Proposal 3: HD-FDD should be supported for Redcap FR1 FDD UEs. 
Proposal 4: Prefer to relax PDSCH/PUSCH processing time in terms of N1/N2 for Redcap devices. 
Proposal 5: Recommend specifying PDCCH monitoring reduction scheme(s) to obtain smaller BD numbers, with target for zero increment PDCCH blocking rate in Rel-17 to avoid the network scheduling impact. 
Proposal 6: The following channels should be considered for coverage recovery for Redcap devices
· For FR1 TDD and FDD, Up to 3 dB coverage recovery for PUSCH and/or Msg3 transmission.  
· Support to enhance the Msg2/Msg4/PDCCH CSS coverage for the lower DL PSD deployment scenario.  
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