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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Much of the RAN1 work for the 3GPP Rel-17 work item for reduced capability (RedCap) devices [1] is to address the UE complexity reduction feature of reduced maximum bandwidth. Over the past meetings, several agreements and working assumptions were made to address the reduced maximum bandwidth. One point of discussion is the separate initial DL BWP and separate initial UL BWP for RedCap UEs. This contribution provides proposals based on the discussions in [6]. 

Discussion
Background
In RAN1#106, many companies raised concerns about the attributes of the separate initial DL BWP for RedCap UEs. During the last GTW of RAN1#106, there was basically an all or nothing proposal (shown below) regarding the separate initial DL BWP. There was no agreement.
In fact, the issue of the separate initial DL BWP was raised to RAN#93 [7]. In the last round, no consensus for the question “A separate Initial DL-BWP can be configured for RedCap UEs” was reached.
	High Priority Proposal 2.2-6o:
1. Regarding random access in idle/inactive mode in separate initial DL BWP for RedCap UEs in FR1,
a. If a separate initial DL BWP for RedCap UEs is configured in FR1, is configured for random access, including CORESET/CSS for random access.
b. If the separate initial DL BWP is configured for random access but not for paging, then the UE shall not expect SSB transmission in the separate initial DL BWP.
i. Note: The network may configure SSB in this case.
2. Regarding paging in idle/inactive mode in separate initial DL BWP for RedCap UEs in FR1,
a. From RAN1 perspective, if a separate initial DL BWP for RedCap UEs is configured in FR1, it can be configured for paging, including CORESET/CSS for paging.
b. FFS: If the separate initial DL BWP is configured for paging, then the UE [may expect / shall not expect] SSB transmission in the separate initial DL BWP.
i. FFS: Note: The network may configure SSB in this case.
3. Regarding CORESET#0 and SIB1 in idle/inactive/connected mode for RedCap UEs in FR1,
a. If a separate initial DL BWP for RedCap UEs is configured in FR1, then the UE shall not expect it to contain MIB-configured CORESET#0 or SIB1.
i. Note: The network may configure MIB-configured CORESET#0 or SIB1 to be within the separate initial DL BWP.
b. If an RRC-configured DL BWP is configured in FR1, then the UE shall not expect it to contain MIB-configured CORESET#0 or SIB1.
i. Note: The network may configure MIB-configured CORESET#0 or SIB1 to be within the RRC-configured DL BWP.
c. In connected mode, the UE is not required to monitor CORESET#0 periodically for SI updates.
i. FFS: How SI update notifications are indicated to RedCap UEs
4. Regarding connected mode in an RRC-configured active DL BWP for a RedCap UE in FR1,
a. Whether the UE can expect SSB transmission in the RRC-configured active DL BWP depends on its UE capabilities (e.g., whether it supports FG 6-1a or only FG 6-1).
i. A UE not supporting operation without SSB transmission in the RRC-configured active DL BWP may expect SSB transmission in the RRC-configured active DL BWP.
· This corresponds to mandatory RedCap UE feature.
ii. A UE optionally supporting operation without SSB transmission in the RRC-configured active DL BWP shall not expect SSB transmission in the RRC-configured active DL BWP.
· This corresponds to optional RedCap UE feature.
b. FFS: For BWP#0 configuration option 1, whether the UE can expect SSB transmission in the separate initial DL BWP when it is used in connected mode
i. Note: According to 38.331 Annex B.2, BWP#0 is considered to be an RRC-configured BWP in BWP#0 configuration option 2 but not in BWP#0 configuration option 1.



Initial BWP combinations
In RAN1#106, in the GTW, the chair considered closing discussion of the separate initial DL BWP for RedCap UEs. At this point, it is helpful to see what is agreed with regards to the initial DL BWP and to see what else can be agreed.
In Table 1, there are several cases to consider for the initial DL BWP for RedCap UEs based on the initial DL BWP for non-RedCap UEs. 
[bookmark: _Ref83811734]Table 1. Cases for initial BWP
	Case
	Initial DL BWP for Non-RedCap is
	Initial DL BWP for RedCap is
	Status

	1a
	MIB-configured CORESET#0
	MIB-configured CORESET#0
	Agreed (RAN1#106)

	1b
	SIB-based initial DL BWP which includes the MIB-configured CORESET#0 [size of initial DL BWP ≤ max BW of RedCap UE]
	Same as non-RedCap
	Agreed (RAN1#104)

	1c
	SIB-based initial DL BWP which includes the MIB-configured CORESET#0 [size of initial DL BWP exceeds max BW of RedCap UE]
	1. MIB-configured CORESET#0
2. Separate initial DL BWP including MIB-configured CORESET#0
	1. May be supported. 
2. Not supported 

	2a
	MIB-configured CORESET#0
	Separate initial DL BWP that does not include MIB-configured CORESET#0
	Not supported

	2b
	SIB-based initial DL BWP which includes the MIB-configured CORESET#0
	Separate initial DL BWP that does not include MIB-configured CORESET#0
	Not supported



This contribution examines issues to see how the other cases can be treated / agreed: specifically, case 1c-1 may be supported (discussed in the next section and proposal 2); case 1c-2 and case 2 using separate initial DL BWP need to be agreed (Case 1-b-2 discussed in next section, case 2 in section 2.4). Cases 1a and 1b are already supported and do not need to be discussed.

Analysis of the design considerations
Several issues raised for a separate initial DL BWP included search spaces supported such as SIB1, other SIB, RA, and Paging; cell defining / non-cell defining SSB; TDD center frequency alignment between UL and DL BWP; support of FG 6-1 / 6-1a; BWP#0 configuration options; minimizing RACH resources; and minimizing PUSCH resource fragmentation. The tradeoffs when addressing each of these issues impact UE design and network configuration.
To examine how these issues interact with each other, an example is provided that considers TDD center frequency alignment and PUSCH resource fragmentation. To minimize PUSCH fragmentation, the separate initial UL BWP for RedCap UEs should be located at one side of the initial UL BWP for non-RedCap UEs. For ensure the center frequencies are aligned between the initial DL BWP and separate initial UL BWP for RedCap UEs, the initial DL BWP would be located on the same side as the separate initial UL BWP. Fig. 1 shows two examples of layouts with same and different size BWPs. In these examples, a 100 MHz TDD system is considered with a 20 MHz separate initial UL BWP.
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[bookmark: _Ref83752632]Fig. 1. Placing the separate initial UL BWP (20 MHz) at the bottom of the initial UL BWP (100 MHz) and then aligning center frequencies of the initial DL BWP (20 MHz in (a) and 10 MHz in (b))
From discussions, many companies prefer to keep the separate initial UL BWP as large as possible in order to share ROs with non-RedCap UEs and to maximize the benefits of frequency hopping for Msg3. In contrast, it is preferred to keep the initial DL BWP as small as possible to enable UE power consumption reduction. As a result, when considering the preferences, the initial DL BWP may not be necessarily located at the bottom of the DL bandwidth, as shown in Fig. 1b.
Having the MIB-configured CORESET#0 and the cell-defining SSB within the bandwidth of CORESET#0 (for FR1) in the initial DL BWP resolves the issues of search spaces and SSB for RedCap UEs as well as enabling FG 6-1.
However, this layout can lead to interference issues and can cause configuration difficulties for non-RedCap UEs. It is likely there is increased co-channel interference from SSBs in neighboring cells when those neighboring cells have the same frame timing and use the same layout of locating the SSB (CORESET#0) at the bottom of the DL channel. Note that with the SSB in the middle of a channel, there are more raster locations can be used to minimize co-channel interference with other SSBs.
To consider the configuration difficulties, a similar reasoning used for RedCap UEs is applied to non-RedCap UEs. As mentioned before, it is desirable to keep the UL BWP as large as possible so that the PUCCH is located at both ends of the UL BWP (it also maximizes the benefits of frequency hopping and reduces PUSCH fragmentation). To ensure the center frequencies are aligned, the MIB-configured CORESET#0 / SIB-configured DL BWP would be located in the center of the DL channel. This is shown in Fig. 2. In this example, a 100 MHz TDD system is considered with a 20 MHz CORESET#0.
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[bookmark: _Ref83755332]Fig. 2. The initial UL BWP occupies entire 100 MHz while the MIB-configured CORESET#0 / SIB-configured DL BWP is located in the center.
This example shows the complexities of satisfying minimization of PUSCH resource fragmentation (with the corresponding benefits for Msg3 and PUCCH performance) and alignment of UL and DL BWPs for TDD. When the layout for non-RedCap UEs (Fig. 2) is combined with the layout for RedCap UEs (Fig. 1a), as illustrated in Fig. 3a, there is no overlap in the initial DL BWPs. For example, the initial DL BWP for RedCap UEs is located in the first 20 MHz while the MIB-configured CORESET#0 / SIB-configured DL BWP for non-RedCap UEs is located between 40 and 60 MHz of the DL channel.
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[bookmark: _Ref83796382]Fig. 3. (a) Combining Fig. 1 and Fig. 2 to demonstrate the disjoint DL BWPs between RedCap and non-RedCap UEs. (b) overlapping
If the cell defining SSB for non-RedCap is near the center of the DL channel, it is obvious from Fig. 3a that the initial DL BWP for RedCap UEs would not contain this SSB. To address this, increasing the size of the SIB-configured DL BWP for non-RedCap UEs so that the SIB-configured initial DL BWP shares CORESET#0 with RedCap UEs is an option, if allowed (case 1c-1). One drawback is the increased power consumption for non-RedCap UEs as well as potentially using a larger DL BWP. Alternatively, as shown in Fig. 3b, moving the initial DL BWP for RedCap UEs so that CORESET#0 can be shared between both UE types impacts system configuration (RACH, PUSCH fragmentation) because the separate initial UL BWP for RedCap UEs is no longer at the edge of the UL BWP.
This example shows that a configuration where both RedCap and non-RedCap UEs share the MIB-configured CORESET#0 is possible (black region of Fig. 3b). In fact, cases 1a, 1b, and 1c-1 (if agreed) is preferable from a FG 6-1 perspective but may not always lead to a preferable network implementation. Some enhancements to deal with PUSCH fragmentation and RO agreements should be considered for these cases.

For example, to reduce the impact of PUSCH fragmentation when the separate initial UL BWP is located in the center of the UL BWP, the working assumption from RAN1#106 can be augmented. 
	In case a separate initial UL BWP is configured for RedCap UEs, it is supported that the network can enable/disable intra-slot PUCCH frequency hopping within the separate initial UL BWP in the PUCCH resource for HARQ feedback for Msg4/MsgB for RedCap UEs.
· Working assumption: The frequency hopping is enabled/disabled at least via SIB.



In addition to semi-statically enabling / disabling intra-slot PUCCH frequency hopping, the network can schedule whether to enable / disable frequency hopping. Thus, the network can minimize fragmentation by disabling hopping as needed while benefitting from frequency diversity when hopping is enabled.
Proposal 1: Update the working assumption to “frequency hopping is enabled/disabled at least via SIB and via DCI scheduling”

Another approach to reduce PUSCH fragmentation is to allow a RedCap UE to use a MIB-configured DL BWP when a SIB-configured initial DL BWP for non-RedCap UEs contains that MIB-configured CORESET#0. As illustrated in Fig. 4, the MIB-configured CORESET#0 is located at the bottom of the SIB-configured initial BWP. As a result, the location of the separate initial UL BWP for a RedCap UE is closer to the channel edge.
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[bookmark: _Ref83914038]Fig. 4. Example of case 1c-1. A SIB-configured initial DL BWP for non-RedCap UEs contains the MIB-configured CORESET#0. The RedCap UEs operating in the MIB-configured initial DL BWP. A result of this layout is the shifting of the separate initial UL BWP for RedCap UE. In this example, the separate initial UL BWP is at the bottom of the channel.
Based on this example, the following proposal is
Proposal 2. Confirm whether scenario where a SIB-configured initial DL BWP for non-RedCap UEs contains a MIB-configured CORESET#0 and a RedCap UE uses the same MIB-configured DL BWP is allowed.

In RAN1#106, an agreement was reached regarding supporting a separate initial UL BWP and that BWP includes ROs for RedCap UEs (see Appendix A-4). From a network perspective, it is desirable for RedCap and non-RedCap UEs to share RACH occasions as much as possible. Since ROs are typically located at one side of the UL BWP, a RedCap UE whose separate initial UL BWP is located in center may not be able to share the ROs with non-RedCap UEs.
As discussed in [8], because RACH generally interrupts uplink transmissions and is momentary, Msg1 for RACH can be treated differently than other UL transmissions. For example, if a BWP dedicated for Msg1 transmissions is active only for Msg1, this BWP can be located on the ROs used for non-RedCap UEs. Because the standards only require UL BWP and DL BWP with the same bwp-Id to have the same center frequencies, having a different BWP for RACH may also allow relax the restriction for center frequency alignment for TDD.
Proposal 3: Update the agreement to add mechanisms (e.g., temporary UL BWP only for Msg 1) for RedCap UEs to share ROs with non-RedCap UEs when the ROs are not located within the separate initial UL BWP. 

These simple enhancements can allow better network implementation when the RedCap UE and non-RedCap UE share the MIB-configured CORESET#0.

Case 1c-2 (Separate initial DL BWP must contain MIB-configured CORESET#0)
In Table 1, the case with a separate initial DL BWP containing the MIB-configured CORESET#0 is subject to the discussions about case 2, where the separate initial DL BWP excludes the MIB-configured CORESET#0. If the discussions for case 2 are unsuccessful, a separate initial DL BWP with the MIB-configured CORESET#0 could still be considered. One motivation is that the network may want to minimize the size of MIB-configured CORESET#0. Then depending on deployment scenarios, the separate initial DL BWP can be as large as needed, subject to the size of the maximum BW of a RedCap UE. This is analogous to having a SIB-configured initial BWP for non-RedCap UEs. Two examples are shown in Fig. 5.
Proposal 4: Support the scenario with a SIB-configured initial BWP for non-RedCap UE and separate initial DL BWP for RedCap UE with both sharing the MIB-configured CORESET#0 with the size of separate initial DL BWP being no greater than the maximum RedCap UE BW. 
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[bookmark: _Ref83965787]Fig. 5. Examples of SIB-configured initial BWP for non-RedCap UE and separate initial DL BWP for RedCap UE with both sharing the MIB-configured CORESET#0. (a) BWPs overlap (b) RedCap BWP is located within the non-RedCap UE BWP.

Supporting separate initial DL BWP without a MIB-configured CORESET#0 (case 2)
The absence of the MIB-configured CORESET#0 in the separate initial DL BWP is the source of contention. The lengthy arguments for and against the FL proposal above are captured in [6]. In order to make progress for this case, some compromises from the UE perspective and base station perspective are needed. One approach is to simplify what is supported by the separate initial DL BWP and consider the reasoning used to generate the figures above.
Starting with item#1 in the FL proposal: if the separate initial DL BWP only supports the CSS and PDSCH for random access, this BWP is temporary. For center frequency alignment, the separate initial UL BWP would have to be temporary (it is needed for Msg1 and Msg3 (PUSCH) / PUCCH for Msg4). Since the separate initial UL BWP is temporary, its location can be chosen to maximize RO sharing and minimize PUSCH fragmentation (example see Fig. 1). A drawback is that a UE would have to perform a BWP switch for random access and that this BWP does not contain an SSB. But the benefits for the UE are seen with the other items of FL proposal.
With item#2 in the FL proposal: if item#2 is not supported since the separate initial DL BWP is temporary, paging is then performed on the MIB-configured CORESET#0. Not supporting #2 can address the comments about power consumption for paging.
Since there are many parts to items#3&4. we generated Table 2 with our understanding of items#3 and 4.  
[bookmark: _Ref83966326]Table 2. Possible interpretation of items#3 and 4 of the FL summary
	
	MIB configured CORESET#0 BWP
	Separate initial DL BWP
	RRC-configured DL BWP

	CORESET#0, SIB
	Yes
	Not expected
	Not expected

	Monitor for SI updates
	available
	Not required (FFS)
	Not required (FFS)

	FG 6-1
	Yes
	FFS
	SSB expected 

	FG 6-1a
	Yes
	FFS
	SSB not expected



If the separate initial DL BWP is only defined for the idle mode and is temporary, it cannot become BWP#0. It is not desirable for some companies, but it may lead to a compromise. However, it appears that the RRC-configured DL BWP is available for placing BWP#0 for RedCap UEs for a preferable layout. Another option is to make FG 6-1a mandatory. 
[bookmark: _Hlk83967978]Due to the impasse, some compromises will have to be made in order to support a separate initial DL BWP without a MIB-configured CORESET#0 for RedCap UEs. One approach we examined is to simplify the role of this separate initial DL BWP so that it only used for initial access (RACH).
Proposal 5: Limit the separate initial DL BWP without a MIB-configured CORESET#0 for RedCap UE for the random access procedure.

[bookmark: _Ref129681832]Conclusion
This contribution provided proposals and observations based to FL summary proposal from RAN1#106. 
Proposal 1: Update the working assumption to “frequency hopping is enabled/disabled at least via SIB and via DCI scheduling”
Proposal 2. Confirm whether scenario where a SIB-configured initial DL BWP for non-RedCap UEs contains a MIB-configured CORESET#0 and a RedCap UE uses the same MIB-configured DL BWP is allowed.
Proposal 3: Update the agreement to add mechanisms (e.g., temporary UL BWP only for Msg 1) for RedCap UEs to share ROs with non-RedCap UEs when the ROs are not located within the separate initial UL BWP. 
Proposal 4: Support the scenario with a SIB-configured initial BWP for non-RedCap UE and separate initial DL BWP for RedCap UE with both sharing the MIB-configured CORESET#0 with the size of separate initial DL BWP being no greater than the maximum RedCap UE BW. 
Proposal 5: Limit the separate initial DL BWP without a MIB-configured CORESET#0 for RedCap UE for the random access procedure.
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Appendix: Past agreements
A.1	RAN1#104 [3]
A.1.1	DL
	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



A.1.2	UL
	Agreements: 
· 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.



	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



A.2	RAN1#104b [2]
A.2.1	DL
	Working assumption
· During initial access, the bandwidth of the initial DL BWP for RedCap UEs is not expected to exceed the maximum RedCap UE bandwidth.
· The bandwidth and location of the initial DL BWP for RedCap UEs can be the same as the bandwidth and location of the MIB-configured initial DL BWP for non-RedCap UEs.
· This does not preclude a SIB-configured initial DL BWP for non-RedCap UEs only with a wider bandwidth than the maximum RedCap UE bandwidth.
· This does not preclude separate or additional bandwidth and location for initial DL BWP for RedCap UEs (FFS).



	Working assumption: After initial access, at least for BWP#0 configuration option 1 (as in 38.331, Appendix B2), a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.
· FFS: BWP#0 configuration option 2 (as in 38.331, Appendix B2)




A.2.2	UL
	Agreements: 
· During initial access, for the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth, down select among the following options in RAN1#105-e
· Option 1: The scenario is allowed, and a RedCap UE can use the same UL BWP.
· Option 2: The scenario is allowed, but a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· Option 3: The scenario is not allowed, and a RedCap UE is not expected to operate in an initial UL BWP wider than the RedCap UE maximum bandwidth.



	Agreements: 
· After initial access, for the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth, down select among the following options in RAN1#105-e:
· Option 1: The scenario is allowed, and a RedCap UE can use the same UL BWP.
· Option 2: The scenario is allowed, but a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· Option 3: The scenario is not allowed, and a RedCap UE is not expected to operate in an initial UL BWP wider than the RedCap UE maximum bandwidth.



A.2.3	General
	Working assumption A RedCap UE cannot be configured with a non-initial (DL or UL) BWP (i.e., a BWP with a non-zero index) wider than the maximum bandwidth of the RedCap UE.
· At least for FR1, FG 6-1 ("Basic BWP operation with restriction" as described in TR 38.822) is used as a starting point for the RedCap UE type capability.




A.3	RAN1#105 [4]
	Agreement: Take the following as an agreement, revised from the RAN1#104bis-e working assumption:
· A RedCap UE cannot be configured with a non-initial (DL or UL) BWP (i.e., a BWP with a non-zero index) wider than the maximum bandwidth of the RedCap UE.
· At least for FR1, FG 6-1 (“Basic BWP operation with restriction” as described in TR 38.822) is used as a starting point for the mandatory RedCap UE type capability.
· This does not preclude support of FG 6-1a (“BWP operation without restriction on BW of BWP(s)” as described in TR 38.822) as a UE capability for RedCap UEs.



A.4	RAN1#106 [5]

	Agreement 
Replace the RAN1#104bis-e working assumption with the following agreement:
During initial access, the bandwidth of the initial DL BWP for RedCap UEs is not expected to exceed the maximum RedCap UE bandwidth.
· RedCap UEs and non-RedCap UEs can share the same MIB-configured initial DL BWP (including the bandwidth and location).
· This does not preclude a SIB-configured initial DL BWP for non-RedCap UEs only with a wider bandwidth than the maximum RedCap UE bandwidth.
· This does not preclude separate or additional bandwidth and location for initial DL BWP for RedCap UEs (FFS).



	Agreement
Confirm the following working assumptions from RAN1#105-e:
After initial access (i.e., after RRC Setup, RRC Resume, or RRC Reestablishment), for BWP#0 configuration option 1 (as in 38.331, Appendix B2), a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.
After initial access (i.e., after RRC Setup, RRC Resume, or RRC Reestablishment), for BWP#0 configuration option 2 (as in 38.331, Appendix B2), a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.



	Agreement
Confirm the following working assumption from RAN1#105-e regarding RACH occasions.

For enabling/supporting that the RACH occasion (RO) associated with the best SSB falls within the RedCap UE bandwidth, support separate initial UL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth), and this separate initial UL BWP for RedCap includes ROs for RedCap UEs.
Note: these ROs can be dedicated for RedCap UEs or shared with non-RedCap UEs.



	Agreement
In case a separate initial UL BWP is configured for RedCap UEs, it is supported that the network can enable/disable intra-slot PUCCH frequency hopping within the separate initial UL BWP in the PUCCH resource for HARQ feedback for Msg4/MsgB for RedCap UEs.
· Working assumption: The frequency hopping is enabled/disabled at least via SIB.



