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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN1#104-e meeting, following agreements were made for reduced maximum UE bandwidth [1]:
	Agreements:
· Sharing of the same SSB and CORESET#0 between RedCap and non-RedCap UEs is supported when the bandwidth is no wider than the RedCap UE bandwidth
· The initial DL BWP (derived based on MIB/SIB) for RedCap UEs can be the same as the initial DL BWP for non-RedCap UEs at least when the initial DL BWP is no wider than the RedCap UE bandwidth.
· FFS: after initial access, whether a RedCap UE is allowed to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth 
· Discuss further whether or not it is also applicable during initial access
· The initial UL BWP (derived based on SIB) for RedCap UEs can be the same as the initial UL BWP for non-RedCap UEs at least when the initial UL BWP is no wider than the RedCap UE bandwidth.
· FFS: during and after initial access, whether a RedCap UE is allowed to operate with an initial UL BWP wider than the maximum RedCap UE bandwidth 
· FFS whether or not to further introduce the following (e.g., for offloading purpose, for differentiation of RedCap vs. non RedCap UEs, for different BWP#0 configuration options, etc.)
· Whether an additional CORESET can be configured for scheduling of RACH (msg2 & msg4)/Paging/SI messages for RedCap UEs
· Whether the SIB-configured initial DL BWP for RedCap UEs can also be configured to be different from the SIB-configured initial DL BWP for non-RedCap UEs.
· Whether the SIB-configured initial UL BWP for RedCap UEs can also be configured to be different from the SIB-configured initial UL BWP for non-RedCap UEs.

Conclusion: RAN1 does not consider acquisition time improvements for FR2 RedCap UEs with SSB and CORESET#0 multiplexing patterns 2 and 3 as part of this WI.

Agreements:
· Study further how to enable/support that a RACH occasion associated with the best SSB falls within the RedCap UE bandwidth, with the following options:
· Option 1: Proper RF-retuning for RedCap
· Option 2: Separate initial UL BWP(s) for RedCap UEs
· Option 3: gNB configuration (e.g., restrictions on existing PRACH configurations, or FDM-ed ROs, or always restricting the initial UL BWP to within RedCap UE bandwidth)
· Option 4: Dedicated PRACH configurations (e.g., ROs) for RedCap UEs
· Other options are not precluded

Conclusion:
Discuss further in RAN1#104b-e whether or not to send LS to RAN4 regarding RF retuning time, and if so, the RAN1 details associated with question.

Agreements:
· Study further whether and how to enable/support that PUCCH (for Msg4/[MsgB] HARQ feedback) and/or PUSCH (for Msg3/[MsgA]) transmissions fall within the RedCap UE bandwidth during initial access, with the following options:
· Option 1: Proper RF-retuning for RedCap (if feasible)
· Option 2: Separate initial UL BWP(s) for RedCap
· FFS more than one starting PRB position
· Option 3: Separate PUCCH/Msg3/[MsgA] PUSCH configuration/indication or a different interpretation for the same configuration/indication for RedCap (e.g., disabled frequency hopping or different frequency hopping)
· Option 4: gNB configuration (e.g., always restricting the initial UL BWP to within RedCap UE bandwidth, or restrictions on the frequency location and the amount of scheduled resource for Msg4/[MsgB] HARQ feedback and Msg3/[MsgA] PUSCH)
· As an example, with restrictions on the frequency location and the amount of scheduled resource for Msg4/[MsgB] HARQ feedback and Msg3/[MsgA] PUSCH, when the initial UL BWP is the same for RedCap and non-RedCap UEs, the PUCCH (for Msg4/[MsgB] HARQ feedback) and PUSCH (for Msg3/[MsgA]) are within the RedCap UE bandwidth
· Other options are not precluded



In addition, RAN#91-e agreed that 40MHz after initial access is not supported.
In this contribution, we provide our views on above FFSs in order to efficiently support the RedCap UE in the network. 
2. UE bandwidth reduction 
2.1. The initial DL BWP for RedCap
For initial DL BWP, one discussion point is whether to support the initial DL BWP wider than the RedCap UE bandwidth during and after the initial access. During the initial access, at least for FR1, 20MHz bandwidth is sufficient to cover all the configurations of SSB and CORESET#0, this is also the reason why the RedCap devices has to support 20MHz as the maximum bandwidth to so that “Rel-15 SSB bandwidth is reused and L1 changes minimized [2]”; for FR2, only two configurations of the SSB and CORESET multiplexing pattern 2 with {240, 120} kHz i.e., the index 6 and 7 in the Table 13-10 of TS 38.213 [3], cannot be covered by the 100MHz. Therefore, further discussions on whether and how to support these two configurations for RedCap is needed. From our perspective, the two configurations can be still supported, UE can receive the SSB and CORESET#0 in TDM manner. Based on the conclusion made in the last meeting, it is acceptable for RedCap UE to have a longer the acquisition time for SSB and CORESET#0 multiplexing patterns 2 and 3. Alternatively, the method to avoid the paging congestion on initial DL BWP can be used, that is the RedCap UEs can be configured with a separate initial DL BWP of up to 100MHz bandwidth compared to the initial DL BWP for legacy UEs.  
After the initial access, one argument for supporting a RedCap UE to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth is to allow the network can reuse the existing BWP#0 configuration option 2 of supporting a single BWP in the cell. However, we do not think this is a good motivation to require RedCap UE supporting larger BWP than its bandwidth capability in RRC-CONNECTED mode. It is true that some early 5G deployment uses a single BWP of 100MHz for the whole system operation, but it is noticed that supporting narrower BWP has becoming more popular recently and the old gNB can be upgraded. In order to support RedCap UEs, the gNB has to be upgraded anyway, we do not see the reason why a gNB supporting RedCap UEs has the difficulty to upgrade to support a narrow BWP according to its capability. More importantly, it seems not reasonable to push all the burden (e.g. support larger BWP than its capability with potential fast BWP switching) to a device with reduced capability while the network node sticks to its old fashion of operation. For a successful eco-system, it is better to share the implementation burden between the NW and UE side. Furthermore, 20MHz can already provide most of the frequency diversity gain. 
Based on above analysis, we propose following:
Proposal 1: A RedCap UE is NOT allowed to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth during and after the initial access.
· For FR2, discuss whether and how to support the configuration of SSB and CORESET multiplexing pattern 2 with {240, 120} kHz SCS for the RedCap UEs. 
Proposal 2: Consider to support a separate initial DL BWP dedicated for Redcap UEs. 
2.2. The initial and RRC-configured UL BWP for RedCap
For initial UL BWP during and after the initial access, besides the reason of allowing the network to reuse the existing BWP#0 configuration option 2 similar as the initial DL BWP, other motivations to support allowing a RedCap UE to operate with an initial UL BWP (or RRC-configured BWP) wider than the maximum RedCap UE bandwidth are to achieve frequency diversity gain and to avoid/reduce fragmentation of PUSCH resources for non-RedCap UEs [4]. However, existing mechanisms for good frequency diversity can be efficiently reused within the 20MHz bandwidth in FR1 and 100MHz bandwidth in FR2. For reducing the fragmentation of PUSCH resources for non-RedCap UEs, this is a not specific issue created by supporting RedCap UEs. Existing network allows the operation of configuring different UL BWP sizes for different UEs. Therefore, it can be handled by gNB’s proper configuration. On the other hand, supporting RedCap UEs access UL initial BWP that is larger than its bandwidth capability would not only cause significate specification impacts involving both RAN1 and RAN4, but also the performance gains and the applicability for UL transmission with short durations are questionable considering the RF retuning time. To check the impacts of RF retuning time for intra-slot frequency hopping (FH), we conducted the LLS for Msg.3 and PUCCH format 1 (PF1) and PUCCH format 3 (PF3). According to the LS in [5] that the maximum retuning time between narrowband regions will be 2 symbols for 15KHz SCS including CP, 4-symbol and 2-symbol RF retuning time are assumed for the Msg.3 and PUCCH with 30KHz SCS and 15KHz SCS respectively. The 4-symbol (or 2-symbol) RF retuning time occupies the last 2 symbols (or 1 symbol) of the first hop and the first 2 symbols (or 1 symbol) of the second hop UL transmission. Other detailed simulation assumptions can be found in Table 1 in Appendix. 
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Figure 1: Performance impacts of RF retuning time for Msg.3
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Figure 2a: Performance of NACK-to-ACK for PF1                              Figure 2b: Performance of ACK missing for PF1 
Figure 2: Performance impacts of RF retuning time for PUCCH format 1 with 14 symbols
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Figure 3a: Performance of NACK-to-ACK for PF1                              Figure 3b: Performance of ACK missing for PF1 
Figure 3: Performance impacts of RF retuning time for PUCCH format 1 with 10 symbols
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Figure 4a: PUCCH format 3 with 14 symbols                                        Figure 4b: PUCCH format 3 with 10 symbols 
Figure 4: Performance impacts of RF retuning time for PUCCH format 3
As shown in Figure 1, it is observed that for Msg.3 transmission with 10% BLER, compared with the case of FH over 100MHz BW without RF retuning, there is about 1.67dB performance loss for the case of FH over 100MHz BW with 4-symbol RF retuning; compared with the case of FH over 20MHz BW without RF retuning, performance loss for the case of FH over 100MHz BW with 4-symbol RF retuning is around 0.83dB. 
As shown in Figure 2 and Figure 3, following are observed for PUCCH format 1 to achieve 0.1% NACK-to-ACK and 1% ACK missing probability: 
· For 14-symbol PF1 with 4-symbol RF retuning, 
· to achieve 0.1% NACK-to-ACK, the required SNR is ~2dB and ~1.6dB worse than the case of FH cross 100MHz without RF retuning and the case of FH cross 20MHz without RF retuning respectively; 
· to achieve 1% ACK missing, the required SNR is ~0.83dB and 0.5dB worse than the case of FH cross 100MHz without RF retuning and the case of FH cross 20MHz without RF retuning respectively. 
· For 14-symbol PF1 with 2-symbol RF retuning, 
· to achieve 0.1% NACK-to-ACK, the required SNR is ~0.5dB and ~0.2dB worse than the case of FH cross 100MHz without RF retuning and the case of FH cross 20MHz without RF retuning respectively. 
· to achieve 1% ACK missing, the required SNR is ~0.37dB worse than the case of FH cross 100MHz without RF retuning; and the required SNR is almost the same as for the case of FH cross 20MHz without RF retuning.
· For 10-symbol PF1 with 4-symbol RF retuning, 
· to achieve 0.1% NACK-to-ACK, the required SNR is ~3 dB and ~2.7dB worse than the case of FH cross 100MHz without RF retuning and the case of FH cross 20MHz without RF retuning respectively.
· to achieve 1% ACK missing, the required SNR is ~2.7dB and ~1.3dB worse than the case of FH cross 100MHz without RF retuning and the case of FH cross 20MHz without RF retuning respectively.
· For 10-symbol PF1 with 2-symbol RF retuning,
· to achieve 0.1% NACK-to-ACK, the required SNR is ~0.8 dB and ~0.4dB worse than the case of FH cross 100MHz without RF retuning and the case of FH cross 20MHz without RF retuning respectively.
· to achieve 1% ACK missing, the required SNR is ~0.7dB and ~0.3dB worse than the case of FH cross 100MHz without RF retuning and the case of FH cross 20MHz without RF retuning respectively.
· For 14-symbol PF3 with 4-symbol RF retuning, to achieve 1% BER, the required SNR is ~2.2dB and ~1.5dB worse than the case of FH cross 100MHz without RF retuning and the case of FH cross 20MHz without RF retuning respectively.
· For 14-symbol PF3 with 2-symbol RF retuning, to achieve 1% BER, the required SNR is ~0.34dB worse than the case of FH cross 100MHz without RF retuning and ~0.17dB better than the case of FH cross 20MHz without RF retuning.
· For 10-symbol PF3 with 4-symbol RF retuning, to achieve 1% BER, the required SNR is ~2.2dB and ~1.5dB worse than the case of FH cross 100MHz without RF retuning and the case of FH cross 20MHz without RF retuning 
· For 10-symbol P3 with 2-symbol RF retuning, to achieve 1% BER, the required SNR is ~0.5 dB worse than the case of FH cross 100MHz without RF retuning; and the required SNR is almost the same as for the case of FH cross 20MHz without RF retuning. 
Observation 1: For Msg.3 with 10% BLER, compared with the case of FH cross 20MHz without RF retuning, the performance loss for the case of FH over 100MHz BW with 2-symbol and 4-symbol RF retuning are around 0.17dB and 0.83dB respectively. 
Observation 2: For PUCCH format 1 with 0.1% NACK-to-ACK, 
· the performance for the case of FH cross 100MHz with 2-symbol RF retuning time that consumes one-symbol per hop is similar as the case of FH cross 20MHz without RF retuning. 
· the performance for the case of FH cross 100MHz with 4-symbol RF retuning time that consumes two-symbol per hop is about 1.6 dB to 2.7 dB worse than the he case of FH cross 20MHz without RF retuning.
Observation 3: For PUCCH format 1 with 1% ACK missing probability, 
· the performance for the case of FH cross 100MHz with 2-symbol RF retuning time that consumes one-symbol per hop is similar as the case of FH cross 20MHz without RF retuning. 
· the performance for the case of FH cross 100MHz with 4-symbol RF retuning time that consumes two-symbol per hop is about 0.5 dB to 1.3 dB worse than the he case of FH cross 20MHz without RF retuning.
Observation 4: For PUCCH format 3 with 1% BER,  
· the performance for the case of FH cross 100MHz with 2-symbol RF retuning time that consumes one-symbol per hop is similar as the case of FH cross 20MHz without RF retuning. 
· the performance for the case of FH cross 100MHz with 4-symbol RF retuning time that consumes two-symbol per hop is about 1.5dB worse than the he case of FH cross 20MHz without RF retuning. 

In addition, with 2-symbol or 4-symbol RF retuning gap, FH over wider bandwidth cannot be applied to the PUCCH transmission length smaller than 5 symbols or 7 symbols which further weaken the benefits for supporting the initial or RRC-configured UL BWP wider than the UE’s maximum bandwidth capability for RedCap UEs.
Proposal 3: A RedCap UE is NOT allowed to operate with an initial UL BWP wider than the maximum RedCap UE bandwidth during and after the initial access.
Proposal 4: For RRC-configured BWPs, No support for RedCap UE operation in a BWP wider than its maximum bandwidth.
Regarding to how to enable/support the UL transmissions during the initial access such as PRACH, PUCCH for Msg. 4/[MsgB] HARQ feedback and Msg3/[MsgA] fall within the RedCap UE bandwidth, among all the options, the most straightforward option is by gNB configuration so that the initial UL BWP is within RedCap UE bandwidth. As discussed, there is no strong justification to configure the initial UL BWP wider than RedCap UE supported maximum bandwidth. If the network concerns on the coexistence between the RedCap and legacy UEs, then a better and cleaner way is to configure separate initial UL BWP(s) for RedCap. Then the legacy UEs can have a wider initial UL BWP and RedCap UEs can have the initial BWP within its capability. Additional benefit for separate initial BWP for legacy and RedCap UE is that it can avoid or reduce the network congestion as discussed in section 2.3.
For the option of RF-retuning, as confirmed by above simulation results that there is performance loss caused by RF retuning time. In addition, large specification and test efforts are expected to support the RF retuning for the UL transmission during the initial access for a UE with reduced capability. Therefore, we are not supportive for the RF retuning option. 
Other option of dedicated/separated PRACH, PUCCH/Msg3 configurations/indications is also not desirable if RedCap and legacy UEs share the same initial UL BWP, since it reduce the resource usage flexibility and cause more congestions. Based on above discussions, following are proposed:    
Proposal 5: Support following options to enable/support that a RACH occasion associated with the best SSB falls within the RedCap UE bandwidth.
· Option 2: Separate initial UL BWP(s) for RedCap UEs
· Option 3: gNB configuration (e.g., restrictions on existing PRACH configurations, or FDM-ed ROs, or always restricting the initial UL BWP to within RedCap UE bandwidth)
Proposal 6: Support following options to enable/support that PUCCH (for Msg4/[MsgB] HARQ feedback) and/or PUSCH (for Msg3/[MsgA]) transmissions fall within the RedCap UE bandwidth during initial access.
· Option 2: Separate initial UL BWP(s) for RedCap
· Option 4: gNB configuration (e.g., always restricting the initial UL BWP to within RedCap UE bandwidth, or restrictions on the frequency location and the amount of scheduled resource for Msg4/[MsgB] HARQ feedback and Msg3/[MsgA] PUSCH)
2.3. Separate initial BWP for RedCap
As mentioned in section 2.2, depending on the traffic load and congestion situation, network may want to offload some Redcap UEs to a separate initial DL or UL BWP. In this case, the RedCap UEs can be configured with a separate initial BWP which is FDMed with the initial BWP for legacy UEs, the bandwidth for the separate initial BWP for RedCap should not be larger than 20MHz in FR1. 
In Rel-15, cell defining SSBs (CD-SSB) are used for synchronization, intra-frequency RRM, RLM and etc., and the CD-SSB is contained in the initial DL BWP for SSB&CORESET#0 multiplexing pattern 1 in FR1. In this case, UE can receive SSBs inside the operating bandwidth without RF retuning. 
Typically, the network may only transmit SSBs at one frequency part in the system bandwidth. If a RedCap UE is offloaded to a BWP without SSB, the UE may need to perform RF retuning frequently to receive SSB for synchronization, RRM and RLM, etc. Given the BWP switching delay may be up to 3ms, it may lead to frequent interruption for RedCap UEs, as shown in Figure 4a. On the other hand, if the RedCap UE is offloaded to a BWP containing SSB, UE can receive SSB within the active BWP without frequent RF retuning, as shown in Figure 4b although it may lead to higher overhead since additional SSBs should be transmitted for RedCap UEs.



          
(a)                                                                               (b)
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Figure 4:  Offloading RedCap UEs to a separate initial BWP
Observation 5: If RedCap UEs are offloaded to a BWP without SSB, UE may need to perform RF retuning to receive SSB for synchronization, RRM, RLM, etc., and it will lead to frequent interruptions for RedCap 
Observation 6: For both IDLE/INACTIVE and RRC-CONNECTED modes, if RedCap UEs are offloaded to a different BWP than initial BWP, it is beneficial from UE implementation perspective to have SSB transmitted in the operating BWP for RedCap UEs.
Proposal 7: To support mechanisms to offload RedCap UEs in IDLE, inactive and RRC connected mode to a different BWP than initial BWP. 

3. Conclusion
This contribution discusses reduced bandwidth for RedCap devices. The observations and proposals are summarized as following:
Observation 1: For Msg.3 with 10% BLER, compared with the case of FH cross 20MHz without RF retuning, the performance loss for the case of FH over 100MHz BW with 2-symbol and 4-symbol RF retuning are around 0.17dB and 0.83dB respectively. 
Observation 2: For PUCCH format 1 with 0.1% NACK-to-ACK, 
· the performance for the case of FH cross 100MHz with 2-symbol RF retuning time that consumes one-symbol per hop is similar as the case of FH cross 20MHz without RF retuning. 
· the performance for the case of FH cross 100MHz with 4-symbol RF retuning time that consumes two-symbol per hop is about 1.6 dB to 2.7 dB worse than the he case of FH cross 20MHz without RF retuning.
Observation 3: For PUCCH format 1 with 1% ACK missing probability, 
· the performance for the case of FH cross 100MHz with 2-symbol RF retuning time that consumes one-symbol per hop is similar as the case of FH cross 20MHz without RF retuning. 
· the performance for the case of FH cross 100MHz with 4-symbol RF retuning time that consumes two-symbol per hop is about 0.5 dB to 1.3 dB worse than the he case of FH cross 20MHz without RF retuning.
Observation 4: For PUCCH format 3 with 1% BER,  
· the performance for the case of FH cross 100MHz with 2-symbol RF retuning time that consumes one-symbol per hop is similar as the case of FH cross 20MHz without RF retuning. 
· the performance for the case of FH cross 100MHz with 4-symbol RF retuning time that consumes two-symbol per hop is about 1.5dB worse than the he case of FH cross 20MHz without RF retuning. 
Observation 5: If RedCap UEs are offloaded to a BWP without SSB, UE may need to perform RF retuning to receive SSB for synchronization, RRM, RLM, etc., and it will lead to frequent interruptions for RedCap 
Observation 6: For both IDLE/INACTIVE and RRC-CONNECTED modes, if RedCap UEs are offloaded to a different BWP than initial BWP, it is beneficial from UE implementation perspective to have SSB transmitted in the operating BWP for RedCap UEs.
Proposal 1: A RedCap UE is NOT allowed to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth during and after the initial access.
· For FR2, discuss whether and how to support the configuration of SSB and CORESET multiplexing pattern 2 with {240, 120} kHz SCS for the RedCap UEs. 
Proposal 2: Consider to support a separate initial DL BWP dedicated for Redcap UEs. 
Proposal 3: A RedCap UE is NOT allowed to operate with an initial UL BWP wider than the maximum RedCap UE bandwidth during and after the initial access.
Proposal 4: For RRC-configured BWPs, No support for RedCap UE operation in a BWP wider than its maximum bandwidth.
Proposal 5: Support following options to enable/support that a RACH occasion associated with the best SSB falls within the RedCap UE bandwidth.
· Option 2: Separate initial UL BWP(s) for RedCap UEs
· Option 3: gNB configuration (e.g., restrictions on existing PRACH configurations, or FDM-ed ROs, or always restricting the initial UL BWP to within RedCap UE bandwidth)
Proposal 6: Support following options to enable/support that PUCCH (for Msg4/[MsgB] HARQ feedback) and/or PUSCH (for Msg3/[MsgA]) transmissions fall within the RedCap UE bandwidth during initial access.
· Option 2: Separate initial UL BWP(s) for RedCap
· Option 4: gNB configuration (e.g., always restricting the initial UL BWP to within RedCap UE bandwidth, or restrictions on the frequency location and the amount of scheduled resource for Msg4/[MsgB] HARQ feedback and Msg3/[MsgA] PUSCH)
Proposal 7: To support mechanisms to offload RedCap UEs in IDLE, inactive and RRC connected mode to a different BWP than initial BWP. 
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Appendix

Table 1. Simulation assumptions
	Parameter 
	Evaluation assumptions

	Scenario 
	Urban: 4GHz, SCS=30kHz

	Channel model
	TDL-C 300ns for PUCCH format 1 and Msg.3 
TDL-C 100ns for PUCCH format 3

	UE velocity
	3km/h

	Number of gNB antenna port in LLS
	2Rx for 4GHz 

	Number of UE antenna port in LLS
	1Tx/1Rx

	Msg.3
	Waveform: DFT-s-OFDM

	
	TBS: 56 bits, MCS: 1

	
	RB allocation: 2PRBs

	
	Hopping offset: 25RB for 20MHz bandwidth; 200RB for 100MHz bandwidth.

	
	DMRS configurations: PUSCH mapping type A, single symbol DMRS, dmrs-AdditionalPosition equals to 'pos2'
· For FH over 20MHz, 
· [D D R D D D R], [R D D D R D D]; D: Data symbol; R: DMRS symbol.
· For FH over 100MHz with 2-symbol RF retuning time, 
· [D D R D D D X], [X D D D R D D]; X: RF retuning symbol;
· For FH over 100MHz with 4-symbol RF retuning time, 
· [D D R D D X X], [X X D D R D D]; X: RF retuning symbol;

	PUCCH
	PUCCH Format 1 (PF1), 2 bits, 0.1% NACK to ACK probability, 1% DTX to ACK;
· For 14-symbol PF1 FH over 20 MHz, [R D R D R D R], [D R D R D R D]  
· For 14-symbol PF1 FH over 100 MHz with 4-symbol RF retuning time,
· [R D R D R X X], [X X D R D R D]
· For 14-symbol symbol PF1 FH over 100 MHz with 2-symbol RF retuning time,
· [R D R D R D X], [X R D R D R D]
· For 10-symbol PF1 FH over 100 MHz with 4-symbol RF retuning time,
· [R D R X X], [X X D R D]
· For 10-symbol symbol PF1 FH over 100 MHz with 2-symbol RF retuning time,
· [R D R D X], [X R D R D]

	
	PUCCH Format 3 (PF3) with additional DMRS, 11 bits, 1% BER;
· For 14-symbol PF3 FH over 20 MHz, [D R D D D R D] [D R D D D R D]
· For 14-symbol PF3 FH over 100 MHz with 4-symbol RF retuning time,
· [D R D D D X X], [X X D D D R D]
· For 14-symbol symbol PF3 FH over 100 MHz with 2-symbol RF retuning time,
· [D R D D D R X], [X R D D D R D]
· For 10-symbol PF3 FH over 100 MHz with 4-symbol RF retuning time,
· [D R D X X], [X X D R D]
· For 10-symbol symbol PF3 FH over 100 MHz with 2-symbol RF retuning time,
· [D R D R X], [X R D R D]
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