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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 reduced bandwidth. Over the past meetings, several agreements and working assumptions were made to address the reduced bandwidth. The major 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 [7]. 
Discussion
Initial DL BWPs containing the MIB-configured CORESET#0 
In RAN1#106b, RAN1 sent LS [9] to RAN2 and RAN4 regarding the SSB. While the LS is marked as urgent, it is unclear whether RAN2 and RAN4 can provide responses to each question and whether the responses will be sufficient to proceed with developing a separate initial DL BWP. 
In our understanding of the decisions, the agreements cover a subset of the possible configuration combinations for the initial DL BWP of RedCap and non-RedCap UEs. In Table 1, which was presented in [8], a listing of several configuration combinations (cases) and whether agreements were made is shown. This section shows that reaching agreements for case 1c can allow the RedCap UE to use the MIB-configured CORESET#0 while also minimizing PUSCH fragmentation.
[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 can exceed 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



In the following analysis, two assumptions are used. The first is that the size of the separate initial UL BWP for RedCap UEs is less than or equal to the size of the initial UL BWP for non-RedCap UEs. The second is that the size of the initial DL BWP is less than or equal to the size of initial UL BWP (applicable to both RedCap and non-RedCap UEs).
Fig. 1 shows two possible UL layouts for case 1a. The center frequency of the MIB-configured initial DL BWP is aligned to the initial UL BWP. In Fig. 1(a), the RedCap UE can share the initial UL BWP of non-RedCap UEs because the size of initial UL BWP ≤ max BW of RedCap UEs. In Fig. 1(b), a separate initial UL BWP for RedCap UE is needed since the size of initial UL BWP > max BW of RedCap UEs. In this figure, the separate initial UL BWP and initial UL BWP are aligned in center frequencies. However, since the starting frequencies of the separate initial UL BWP and the initial UL BWP are different, PUSCH fragmentation and RACH resource sharing may be more difficult. Note: with the same starting locations for the DL RF channel and UL RF channel, center frequency alignment for a larger initial UL BWP causes the location of the MIB to shift. 
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[bookmark: _Ref86751718]Fig. 1. (case 1a) Both RedCap and non-RedCap UE share the MIB-configured initial DL BWP. (a) When the UL BWP for non-RedCap UEs ≤ max BW of RedCap UEs, a RedCap UE can share the initial UL BWP with non-RedCap UEs. (b) Separate initial UL BWP needed for RedCap UEs
[bookmark: _Hlk86993317]Fig. 2 shows two possible UL layouts for case 1b. In the example, the MIB does not have to be in the center of the SIB-configured initial DL BWP. The center frequency of the SIB-configured initial DL BWP is aligned to the initial UL BWP. In Fig. 2(a), the RedCap UE can share the initial UL BWP of non-RedCap UEs because the size of initial UL BWP ≤ max BW of RedCap UEs. In Fig. 2(b), a separate initial UL BWP for RedCap UE is needed since the size of initial UL BWP > max BW of RedCap UEs. In this figure, the separate initial UL BWP and initial UL BWP are aligned in center frequencies. The same comments regarding the starting frequencies apply as for case 1a. Note: with center frequency alignment for a larger initial UL BWP causes the starting locations for the initial DL RF channel to be different from UL RF channel.
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[bookmark: _Ref86753011]Fig. 2. (case 1b) Both RedCap and non-RedCap UE share the SIB-configured initial DL BWP. (a) When the UL BWP for non-RedCap UEs ≤ max BW of RedCap UEs, a RedCap UE can share the initial UL BWP with non-RedCap UEs. (b) Separate initial UL BWP needed for RedCap UEs
Fig. 3 shows two possible DL layouts for case 1c, where the MIB-configured CORESET#0 is shared between RedCap and non-RedCap UEs. From the figure, it is possible for the separate initial UL BWP and the initial UL BWP to have the same starting frequency to minimize PUSCH fragmentation and to allow RACH resource sharing. In Fig. 3(a) [case 1c-1], MIB-configured initial DL BWP for RedCap UEs and SIB-configured initial DL BWP for non-RedCap UE are depicted. In Fig. 3(b) [case 1c-2], the SIB-configured (separate) initial DL BWP for RedCap UEs and SIB-configured initial DL BWP for non-RedCap UE are depicted. There is no alignment between the two initial DL BWPs; even the MIB-configured CORESET#0 does not have to be in the center of either DL BWP.
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[bookmark: _Ref86754590]Fig. 3. (case 1c) (a) MIB-configured initial DL BWP for RedCap UEs and SIB-configured initial DL BWP for non-RedCap UE. Center frequencies of MIB and separate initial UL BWP are aligned. (b) Separate initial DL BWP for RedCap UEs and SIB-configured initial DL BWP for non-RedCap UE. Center of the separate initial DL BWP is aligned to the center of the separate initial UL BWP.
There are interesting observations about the figures. For cases 1a and 1b, when the RedCap UE and non-RedCap UE share the same initial DL BWP, it is impossible for the starting frequencies for the separate initial UL BWP (for RedCap UEs) and the initial UL BWP for non-RedCap UEs to be the same when the size of the initial UL BWP for non-RedCap UEs > the size of the separate initial UL BWP. With case 1c, it is possible to have the same starting frequency for the separate initial UL BWP and the initial UL BWP. The benefits are to avoid PUCCH fragmentation and allow sharing of RACH resources. 
Based on our understanding of the agreements, case 1c-1 is not explicitly allowed. Allowing this case provides flexibility in the initial DL and UL BWPs without any of the issues captured in the LS [9].
Proposal 1. 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.
Case 1c-2 is a special case of the discussions of the separate initial DL BWP when both the separate initial DL BWP for RedCap UEs and the SIB-configured initial DL BWP for non-RedCap UEs contain the MIB-configured CORESET#0. One motivation for this special case is that the network may want to minimize the size of MIB-configured CORESET#0 or to avoid providing additional CORESETs. Then depending on the 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. 
Proposal 2: Support the scenario with a SIB-configured initial BWP for non-RedCap UEs and separate initial DL BWP for RedCap UEs with both sharing the MIB-configured CORESET#0 with the size of separate initial DL BWP for RedCap UEs being no greater than the maximum RedCap UE BW. 
Note there may be some constraints with the sizes of the initial UL BWP and the SIB-configured initial DL BWP for case 1c. Some examples of the constraints are tabulated in Table 2 and Table 3 assuming FR1 and that the 20 MHz separate initial UL BWP and initial BWP have the same starting frequency.
[bookmark: _Ref86762421]Table 2. case 1c-1: RedCap UE using MIB-configured DL BWP and BW of the SIB-configured initial DL BWP for non-RedCap UEs > 20 MHz. Possible locations for the MIB-configured DL BWP when the 20 MHz separate initial UL BWP and initial BWP have the same starting frequency
	Difference between sizes of initial UL BWP and the SIB-configured initial DL BWP (non-RedCap UEs)
	Size of MIB
	Location of MIB
	Offset of SIB-configured initial DL BWP

	0 MHz
	5, 10, 20 MHz
	Center of MIB is at 10 MHz of channel
	0

	≤ 10 MHz
	5, 10 MHz
	Center of MIB is at 10 MHz of channel
	Difference / 2

	≤ 15 MHz
	5 MHz
	Center of MIB is at 10 MHz of channel
	Difference / 2



The following figure shows the layouts for case 1c-1 from Table 2.
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Fig. 4. (case 1c-1) Depicting the 3 differences from Table 2. Dashed lines are 5 MHz apart.

[bookmark: _Ref86762426]Table 3. case 1c-2. RedCap UE having a separate initial DL BWP and BW of the SIB-configured initial DL BWP for non-RedCap UEs > 20 MHz. Possible locations for the MIB-configured CORESET#0 when the 20 MHz separate initial UL BWP and initial BWP have the same starting frequency.
	Difference between sizes of initial UL BWP and the SIB-configured initial DL BWP (non-RedCap UE)
	Size of MIB-configured CORESET#0
	Location of MIB
	Offset of SIB-configured initial DL BWP

	0 MHz
	5, 10, 20 MHz
	Within first 20 MHz of SIB-configured initial DL BWP
	0

	≤ 20 MHz
	5, 10 MHz
	Within first 10 MHz of SIB-configured initial DL BWP
	Difference / 2

	≤ 30 MHz
	5 MHz
	Within first 5 MHz of SIB-configured initial DL BWP
	Difference / 2



The following figure shows the layouts for case 1c-2 from Table 3.
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Fig. 5. (case 1c-2) Depicting the 3 differences from Table 3. Dashed lines are 5 MHz apart.
From the results in Table 2 and Table 3, it is clear that having a separate initial DL BWP containing the MIB provides more flexibility on the location of the MIB-configured CORESET#0 as well as more flexibility on the size of the initial DL BWP for non-RedCap UEs. Case 1c-2 is preferred for deployment considerations. 
Separate initial DL BWP 
In RAN1#106bis, the following options in [7] were discussed for the LS. Further discussion should begin after the reply LSs are received.
	· For FR1, following options:
· Option 1:
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0),
· RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· For an RRC-configured active DL BWP (if it does not include CD-SSB and the entire CORESET#0),
· RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· Option 2:
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0),
· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· 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.
· If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB.
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0),
· RedCap UE expects it to contain NCD-SSB for serving cell [FFS: or CSI-RS or measurement gap configuration] but not CORESET#0/SIB.
· Note: if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
· FFS: For Option 1 and Option 2, whether RedCap UE can/cannot expect SSB under certain other conditions, e.g., for SSB monitoring periodicity (i.e., SMTC configuration) and DRX cycle
· FFS: Whether additional mechanism for SI update or how SI update notifications and/or SI updates are signaled to RedCap UEs
· FFS: FR2 case



In RAN1#106bis, the following proposal in [7] was briefly discussed.
	FL8 High Priority Proposal 3.2-5-1:
· For TDD, center frequencies are assumed to be the same for the initial DL and UL BWPs used during random access for RedCap UEs.
· FFS: For Option 1 and Option 2, whether the case that the center frequencies are different is also supported, and whether RedCap UE can expect CD-SSB and CORESET#0 in this case
· For TDD, center frequencies are assumed to be the same non-initial DL and UL BWPs with the same BWP id for a RedCap UE.
· If a separate SIB-configured initial DL BWP for RedCap UEs is configured,
· It contains at least one CORESET and at least one CSS.
· It can be used both during and after initial access.
· However, if it contains the entire CORESET#0, the RedCap UE shall use the bandwidth and location of the CORESET#0 during initial access.



Starting with the second bullet for the BWP ID, this is no change in the existing standard and is fine. The first bullet attempts to extend the requirement for non-initial BWPs to initial BWPs. While this is fine in principle, some considerations may be needed given the absence of agreements for the separate initial DL BWP. For instance, if the separate initial DL BWP does not contain the MIB-configured CORESET#0, then a RedCap UE would have to change frequencies from the MIB-configured initial BWP to the separate initial DL BWP. This is part of the discussion for the LS. In another consideration, if a second separate initial UL BWP were supported, one of the initial UL BWPs may not be aligned in frequency with the initial DL BWP. In a third consideration, if a separate initial DL BWP were not supported, then to share RACH resources for Msg1, the center frequency of the separate initial UL BWP may not be aligned to the center frequency of the initial DL BWP. While it is a good design to align center frequencies of the initial UL and DL BWPs, it may be premature to agree to the first bullet given these considerations. Note that in the cases described above in the previous section, we ensured that the center frequencies of the initial UL and DL BWPs were aligned.
In the last bullet, the second sub-bullet is the subject of LS. Until that is resolved, it is difficult to agree to the last bullet.
While we are generally supportive of this proposal, it may be early to make an agreement on it unless other aspects are resolved.


Uplink
Up to two separate initial UL BWPs
In RAN1#106bis, a discussion of the proposal below regarding the number of configured separate initial UL BWPs was captured in [7].
	High Priority Proposal 2.1-2d:
· It is FFS till RAN1#107-e whether up to 2 separate initial UL BWPs can also be configured.



Based on comments in [7], one use case is placing dedicated ROs for RedCap UEs in one separate BWP and shared ROs in the second BWP. Another use case to consider the based on the momentary nature of RACH. For example, if a BWP dedicated for Msg1 transmissions is active only for Msg1 (one of the separate initial UL BWPs), this BWP can be located on the ROs used for non-RedCap UEs. Once Msg1 is transmitted, the BWP is no longer active. This is also related to the discussion on TDD center frequency alignment. As the examples show, configuring up to 2 separate initial UL BWPs should be supported. Then the criteria how to use these BWP need to be provided.
Proposal 3: Configuring up to 2 separate initial UL BWPs should be supported as well as providing details the UE uses these BWPs.

[bookmark: _Ref129681832]Conclusion
This contribution provided proposals and observations based to FL summary proposal from RAN1#106bisas well as augmenting the set of agreements on the initial DL BWP combinations. 
Proposal 1. 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 2: Support the scenario with a SIB-configured initial BWP for non-RedCap UEs and separate initial DL BWP for RedCap UEs with both sharing the MIB-configured CORESET#0 with the size of separate initial DL BWP for RedCap UEs being no greater than the maximum RedCap UE BW. 

Proposal 3: Configuring up to 2 separate initial UL BWPs should be supported as well as providing details the UE uses these BWPs.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]References
[bookmark: _Ref60902124]RP-210918, “New WID on support of reduced capability NR devices”, Ericsson, Nokia, RAN#91e, Mar. 22-26, 2021.
[bookmark: _Ref70487126][bookmark: _Ref67920550]Chairman Note, RAN1, RAN1#104, Jan. 25 – Feb. 5, 2021.
[bookmark: _Ref70486579][bookmark: _Ref67908436]Chairman Note, RAN1, RAN1#104b, Apr. 12 – 20, 2021.
[bookmark: _Ref86663405]Chairman Note, RAN1, RAN1#105, May 17 – 28, 2021.
[bookmark: _Ref83840891]Chairman Note, RAN1, RAN1#106, Aug. 16-27, 2021.
[bookmark: _Ref86663433]Chairman Note, RAN1, RAN1#106bis, Oct. 11-19, 2021.
[bookmark: _Ref86668490]R1-2110381, FL summary #5 on reduced maximum UE bandwidth for RedCap”, Ericsson, RAN1#106bis, Oct. 11-19, 2021
[bookmark: _Ref83818758]R1-2108802, “Further discussion on Bandwidth Reduction for RedCap UEs”, FUTUREWEI, RAN1#106bis, Oct. 11-19, 2021.
[bookmark: _Ref86746401]R1-2110600, “LS on use of NCD-SSB instead of CD-SSB for RedCap UE”, Ericsson, RAN1#106bis, Oct. 11-19, 2021

Appendix: Past agreements
A.1	RAN1#104 [2]
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 [3]
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]
A.3.1	DL
	Working assumption: At least for TDD, an initial DL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth) can be optionally configured/defined separately from the initial DL BWP for non-RedCap UEs at least after initial access
· FFS the details of the configuration/definition
· The configuration for a separately configured initial DL BWP for RedCap UEs is signaled in SIB.
· whether to support that separate initial DL BWP for RedCap UEs can include a configuration of CORESET and CSS(s) 
· whether part of the configuration can be defined instead of signaled
· If a separate initial DL BWP for RedCap UEs is configured/defined, this separate initial DL BWP for RedCap UEs can be used at least after initial access (i.e., at least after RRC Setup, RRC Resume, or RRC Reestablishment).
· FFS during the initial access
· FFS: whether a separately configured initial DL BWP for RedCap UEs needs to contain the entire CORESET #0, and, if not, the Redcap UE behaviour for CORESET #0 monitoring
· FFS: supported bandwidths in the separate initial DL BWP
· FFS: whether additional SSB is transmitted in the separately configured initial DL BWP for RedCap UEs
· FFS: FDD case



	Agreements: Replace the RAN1#104bis-e working assumption with the following working assumption (for option 1) and working assumption (for option 2):
· Working assumption: 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.
· Working assumption: 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.



A.3.2	UL
	Working assumption: 
· For enabling/supporting that PUCCH (for Msg4/[MsgB] HARQ feedback) and/or PUSCH (for Msg3/[MsgA]) transmissions fall within the RedCap UE bandwidth during initial access, support separate initial UL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth).
· FFS: whether/how the specification also supports separate PUCCH/Msg3/[MsgA] PUSCH configuration/indication or a different interpretation of the same configuration/indication for RedCap (e.g., disabled frequency hopping or different frequency hopping)



	Working assumption: 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.



	Working assumption: Both during and after initial access, even for the scenario where the initial UL BWP for non-RedCap UEs is not configured to be wider than the RedCap UE bandwidth, a separate initial UL BWP can optionally be configured/defined for RedCap UEs.
· RO sharing between RedCap and non-RedCap is not precluded.



	Agreements:
· Both during and after initial access, the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the maximum RedCap UE bandwidth is allowed.
· Working assumption: Both during and 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, a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· FFS: whether/how to avoid or minimize PUSCH resource fragmentation due to PUCCH transmission for the above case
· Support the case when the centre frequency is assumed to be the same for the initial DL and UL BWPs in TDD. 
· FFS whether or not to additionally support the case when the centre frequency is different; if so, how to minimize centre frequency retuning  



A.3.3	Feature

	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]
A.4.1	DL
	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.



A.4.2	UL
	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.



A.5	RAN1#106b [6]
A.5.1	DL
	Working Assumption
· For a cell that allows a RedCap UE to access, network can configure a separate initial DL BWP for RedCap UEs in SIB.
· Working assumption: It can be used during initial access
· It can be used after initial access.
· It is no wider than the maximum RedCap UE bandwidth.
· FFS: It is always configured if the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth.
· This applies to both TDD and FDD (including FD FDD and HD FDD) cases.
· Working assumption: It applies at least after initial access for FR1 when MIB configured CORESET#0 is included



A.5.2	UL
	Agreement: 
Confirm the working assumption:
· 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.
· The frequency hopping is enabled/disabled at least via SIB.



	Agreement
· For a cell that allows a RedCap UE to access, network can configure a separate initial UL BWP for RedCap UEs in SIB
· It can be used both during and after initial access.
· It is no wider than the maximum RedCap UE bandwidth.
· It is always configured if the initial UL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth
· This applies to both TDD and FDD (including FD FDD and HD FDD) cases
· FFS whether part of the configuration is implicitly signaled



	Agreement
· FFS: What specification changes (if any) are needed to support that the network can enable/disable intra-slot PUCCH frequency hopping (FH) within the separate initial UL BWP in the PUCCH resource for HARQ feedback for Msg4/MsgB for RedCap
· FFS: Whether any specification changes are needed and desired in order to support multiplexing of non-FH and FH PUCCH transmissions in PUCCH resources.




