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Introduction
The Rel-17 study item on Reduced Capability NR devices was approved during the RAN plenary meeting #86 [1]. The latest updated of the WID was agreed in RAN plenary meeting #92e [2]. This paper contains contributions on the aspect of RedCap UE BWP operation. 
Applicability of NCD-SSB 
In RAN1#106bis-e the following LS was sent to RAN2/RAN4:
	1. [RAN2/4] whether it is feasible to use NCD-SSB for serving and non-serving cell measurements for idle, inactive, and/or connected mode for all or some of RRM, RLM, BFD, link recovery, RO selection, mobility, time/frequency tracking and AGC
2. [RAN2/4] whether it is feasible to use NCD-SSB as QCL source of other DL channels/signals and as spatial relation (for UL channels/signals) transmitted in idle, inactive, and/or connected mode in the initial/non-initial DL BWP of RedCap UE
3. [RAN2] whether/when the PCIs indicated by the NCD-SSB and CD-SSB can be the same/different, if both NCD-SSB and CD-SSB are transmitted on the serving cell of RedCap UE
4. [RAN2/4] whether/when periodicities and/or TX power and/or block indexes (provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon) and/or QCL sources of NCD-SSB can be same/different from those of CD-SSB, if both NCD-SSB and CD-SSB are transmitted on the serving cell of RedCap UE
5. [RAN2/4] whether it is necessary to introduce configuration limitations for NCD-SSB (e.g., regarding frequency locations, periodicity), e.g., to ensure coexistence with legacy UEs
6. [RAN2/4] if CD-SSB is not transmitted in the non-initial DL BWP of RedCap UE, whether it is feasible to transmit periodic CSI-RS for UE to use as an alternative of SSB in the non-initial BWP of RedCap UE or rely on UE performing RF retuning as in measurement gap outside active BWP for BWP without SSB nor CORESET#0 operation
7. [RAN2/4] whether it is feasible for a RedCap UE to retune to a CD-SSB rather than use an NCD-SSB of larger periodicity
8. [RAN2/4] any other potential impacts identified by RAN2/4 on support NCD-SSB for measurement



Based on the current status of RAN4 discussions below, the working assumption is that the NCD-SSB is applicable instead of CD-SSB, subject to constraints yet to be defined.
	· Agreements RAN4#101-e:
· It is feasible to use NCD-SSB for serving and non-serving cell measurements for idle, inactive, and/or connected mode for all or some of RRM, RLM, BFD, link recovery, RO selection, mobility, time/frequency tracking and AGC
· FFS for specific conditions when it is feasible to use NCD-SSB
· It is RAN4 understanding that NCD-SSB measurements support may require additional signalling which is up to RAN2
· Tentative agreements RAN4#101-e:
· Periodicities of NCD-SSB can be same or different from those of CD-SSB, if both NCD-SSB and CD-SSB are transmitted on the serving cell of RedCap UE
· TX power of NCD-SSB can be same or different from those of CD-SSB
· If TX power is different, then UE needs to be informed on the power difference between NCD-SSB and CD-SSB


Connected mode BWP operation of RedCap UEs   
	Agreement (R1#105): 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.
Agreements (R1#106):  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.


In connected mode, the HARQ-ACK feedback for downlink traffic can be gathered into codebooks of multiple HARQ processes and PUCCH resources can be multiplexed between UEs over the same RBs. Therefore, PUCCH transmissions by RedCap UEs can be less dispersed in time, alleviating the risk of PUSCH allocation fragmentation for non-RedCap UEs. E.g. even in the unfavourable case when the peak data rate is reduced by 50% once in every 8 downlink slots, this may amount to 6.25% drop in the achievable maximum throughput.  
Observation 1: There is no significant risk of PUSCH fragmentation from HARQ-ACK/CSI PUCCH transmissions of RedCap UEs operating in Connected Mode.   
Therefore, only RedCap UE traffic offloading may motivate connected mode operation in a BWP that does not contain the CD-SSB and CORESET#0/SIB1. 
Observation 2: Only RedCap UE traffic offloading may motivate connected mode operation in a BWP that does not contain the CD-SSB and CORESET#0/SIB1.   
In connected mode of operation, the RedCap UE may either be operating in the MIB defined DL BWP, in the separate initial BWP or in a non-initial BWP. In each case, the BWP needs to be configured with NCD-SSB otherwise SSB processing would disrupt the data traffic for the duration of the SSB burst and the retuning overhead (Table 1 & Table 2). If the traffic is disrupted for 5-6 ms every 20 ms then this wipes out 25-30% of the downlink duration available to traffic in FDD. In TDD the same ratio is even higher. Power consumption would be adversely affected by retuning to CD-SSB, too, since SSB reception would need to be TDM-ed with data reception. A relaxed measurement period of e.g. 80 ms would still result in a smaller, yet non-negligible power consumption overhead and throughput degradation. Meanwhile the relaxation reduces the resource utilization cost of configuring a NCD-SSB.  
The LS response by RAN2/4 [5] is expected to clarify whether NCD SSB can be used for RRM, RLM, BFD, link recovery, mobility, time/frequency tracking and AGC in connected mode, what burst period is required, or weather scheduling additional TRS may relax the requirements on NCD-SSB configuration. 
In conclusion, for connected mode operation (in initial or non-initial BWP operation) irrespective of the required SSB reception period, the configuration of either NCD-SSB or CSI-RS should be mandated if the BWP does not include the CD-SSB. The respective option put forward in RAN1#106bis-e should be supported:
· 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. 
Proposal 1:  Confirm the following option for connected mode operation:
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.
Initial Uplink BWP operation of RedCap UEs
	Agreements R1#106:
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 R1#106bis: 
· 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

Agreement R1#106bis:
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 R1#106bis:
· 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.


The agreements allow for the configuration of at least one separate initial UL BWP for RedCap UEs. A single separate BWP solves the issue of PUCCH allocation fragmentation for non-RedCap UEs, thus we do not see the justification for a second separate initial UL BWP (on the opposite edge of the channel), which would introduce extra signaling overhead, and in the case of TDD deployment would involve configuration of  additional NCD-SSB/TRS resources. 
Non-FH PUCCH for RedCap UEs and FH PUCH for non-RedCap UEs can be configured non-overlapping frequency-time resources to preserve orthogonality. 
Observation 3:  The additional signaling overhead associated with a second initial UL BWP needs justification.
Proposal 2:  Only one separate initial BWP is supported for RedCap UEs.
Observation 4: Non-FH PUCCH for RedCap UEs and FH PUCH for non-RedCap UEs can be configured on non-overlapping resources to preserve orthogonality.
Initial Downlink BWP operation of RedCap UEs 
	Agreements (R1#104):
· 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.
Agreement (R1#106): 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).
Working assumption (R1#105): 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
Agreement: For FR1,
· For TDD, center frequencies are assumed to be the same for the initial DL (FFS: if it does not include CD-SSB and the entire CORESET#0) 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 for non-initial DL and UL BWPs with the same BWP id for a RedCap UE.


Potential Configuration Scenarios 
With the current agreements the following two scenarios capture the possible choices for a specific deployment.
Scenario-1: Baseline case with RedCap initial UL/DL BWP#0 at the centre of the carrier (Figure 1)
All UEs use the MIB-defined initial DL BWP. The initial UL and DL BWPs for RedCap UEs is located at the centre of the carrier similarly to the non-RedCap UE. However, this may cause PUSCH fragmentation for some non-RedCap UEs that do not support non-contiguous PUSCH transmission. However, the impact to the system performance is negligible and the issue presents itself in corner cases when considering the following:
· UEs that support non-contiguous PUSCH transmission will not suffer from PUSCH fragmentation.
· Disabling PUCCH frequency hopping for Msg4-HARQ brings substantial improvement in reducing the PUSCH fragmentation issue. Meanwhile, it does not limit the coverage according to TR 38.875 since it only carries a few HARQ-ACK bits. The evaluation [3] of the minimum reduction of the achievable peak packet data rate for the non-RedCap UEs grows from 0% to 30% and 40% between channel bandwidths of 20 MHz, 50 MHz, 100 MHz, respectively. 
· The above peak data rate reduction will only matter with sustained traffic with very high throughput traffic and a radio link with high SNR. For the attainable throughput, the packet data rate reduction measured over a slot where PUSCH fragmentation occurs needs to be weighted by the rate of occurrence of configured resources for Msg4-HARQ. 
Scenario-2: Baseline case with RedCap initial UL/DL BWP#0 at the edge of the carrier (Figure 2)
An alternative approach is to have the MIB-defined initial DL BWP (shared by RedCap & non-RedCap UEs) at the edge of the carrier. This is necessary to configure UL BWP for RedCap UE at the edge of the carrier as well.
· Having the RedCap initial UL BWP on the edge completely eliminates the PUSCH fragmentation issue, provided that RedCap Msg4-HARQ PUCCH frequency-hopping is disabled. As already pointed out, FH disabling is now supported by the agreements and does not involve any significant drawback, since reliability can be ensured without FH with low resource cost. 
· This scenario, too, avoids retuning between DL and UL BWPs for RedCap UEs in TDD.
· Offloading of non-RedCap UE connected mode traffic is allowed by the wider initial DL BWP. 
Observation 5: The current agreements allow completely eliminating the issue of PUSCH fragmentation for non-RedCap UEs, while also meeting the constraint of having the same centre frequency between UL and DL BWPs in TDD.
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Figure 1. (Scenario-1) Baseline case with RedCap initial UL/DL BWP#0 at the centre of the carrier (TDD)
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Figure 2. (Scenario-2) Baseline case with RedCap initial UL/DL BWP#0 at the edge of the carrier (TDD)
If the need for offloading RedCap UEs during/after initial access from the MIB-defined frequency range and CORESET#0 is justified then the following scenario can be considered by supporting a separate initial BWP for RedCap UEs.
Scenario-3: Separate initial DL BWP for RedCap UE operation after SIB1 reception (Figure 3)
The consensus on supporting a separate initial DL BWP for RedCap UEs via SIB1 is still pending because of the disagreements on the mandatory configuration requirements for non-cell-defining SSB and CSS for RACH/paging/SI.
· This option offers the possibility of offloading RedCap UEs from the MIB-defined initial BWP, provided that SSB and CSS for RACH and paging are configured. BWP operation for RedCap and non-RedCap UEs can be largely decoupled. 
· The PDCCH-ConfigCommon configured by MIB and SIB1 is used in RRC-Idle mode to monitor paging. Separate PDCCH-ConfigCommon configurations can be configured for RedCap and non-RedCap UEs by introducing separate signaling in SIB1. Configuration of a NCD SSB in the separate initial DL BWP would enable synchronization/RRM/RLM without retuning to the MIB-BWP. This mainly matters in paging monitoring to save power but also in keeping the UE complexity low. Although some resource overhead is caused by the NCD SSB, it amounts to less than 1% of the downlink even when assuming 20 ms SS burst period. Relaxing the period would reduce the overhead.
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Figure 3. (Scenario-3) Separate initial DL BWP for RedCap UE operation during RACH – and possibly RRC_CONNECTED mode (TDD)
Overall, we conclude that the current agreements allow alleviating the issue of PUSCH fragmentation, while also meeting the constraint of having the same centre frequency between UL and DL BWP-pair in TDD. Separate initial DL BWP for RedCap UE may only be required for offloading, if the latter is necessary at all in a specific mode of operation. 
Observation 6: Separate initial DL BWP for RedCap UE may only be required for offloading (if necessary). 
UE Power Consumption Aspects 
With R16 WUS/DCP, the UE needs to perform SSB processing per each DRX cycle. In the absence of SSB in the initial DL BWP configured with paging monitoring the UE will need to retune to the CD SSB, which is modelled by type-2 BWP switching delay. This duration overhead will increase the power consumption in a significant way. In system level simulations 7.36% - 11.56% power consumption penalty has been observed for Instant Message traffic (used in e.g, WeChat/LINE/WhatApp). The shorter the SSB burst, the higher the relative overhead introduced by the retuning as shown in Table 1 & Table 2.

		# of UEs/Cell = 10 
FR1, 1CC, 30kHz
cDRX setting: 
(320, 10, 20)
	Traffic: IM
Baseline 1
	Traffic: IM
Type 2 BWP
switching delay

	Power Cons. (units)
	4.50
	5.02

	Power Cons. Overhead  
(w.r.t baseline)
	-
	11.56 %


[bookmark: _Ref87011965]Table 1. Power consumption with burst of 4 SSBs
		# of UEs/Cell = 10 
FR1, 1CC, 30kHz
cDRX setting: 
(320, 10, 20)
	Traffic: IM
Baseline 1
	Traffic: IM
Type 2 BWP
switching delay

	Power Cons. (units)
	5.98
	6.42

	Power Cons. Overhead  
(w.r.t baseline)
	-
	7.36 %


[bookmark: _Ref87011978]Table 2. Power consumption with burst of 8 SSBs


Observation 7: RF retuning for the purpose of CD-SSB reception increases the UE power consumption by increasing the duration spent in a high power state of the UE. The negative impact is significant in paging monitoring.   
Observation 8: In the absence of SSB, from the initial DL BWP configured with paging monitoring the UE will need to retune to the CD SSB on each DRX cycle, incurring 7.36% - 11.56% power consumption penalty, as observed in SLS simulations with Instant Message traffic (used in e.g, WeChat/LINE/WhatApp) and Type-2 BWP switching delay.
Since RACH procedure is infrequent it cannot dominate the power consumption. Hence the power consumption aspects of unlikely RF retuning to CD-SSB during the RACH procedure would not be significant.
SSB/CORESET Configuration Requirements 
PAGING
Following from the discussion above, in order to save on power, UE measurement on SSB and PEI monitoring should not be subject to RF retuning from PO. The most straightforward solution is that RedCap UEs use the MIB-defined BWP for paging. Since paging monitoring does affect PUSCH allocations for non-RedCap UEs and the paging load can be distributed in time over POs this solution has no drawback. This is also convenient for cell selection/reselection, which is currently based on CD-SSBs in RRC_IDLE according to TS 38.300 [6].
Observation 9: Whatever DL BWP#0 is used, paging monitoring by RedCap UEs does not affect PUSCH allocations of non-RedCap UEs. 
Observation 10: RedCap UE should monitor paging in the MIB defined BWP to save on power consumption. The load can be distributed in time over POs. 
RACH AND CONNECTED MODE
On entering random access procedure the RedCap UE needs to switch to the separately configured BWP-pair that contains the RACH occasions. During random access, the UE can operate even if SSB is not configured in the separate initial DL BWP. This allows reducing the network resource utilization overhead. 
Potentially NCD SSB transmissions can be enabled selectively in response to PRACH to support the operation after initial access. Alternatively, the UE can switch back to MIB defined BWP during connected mode operation. As was described in the section dealing with connected mode of operation, PUSCH fragmentation can be avoided on one hand, on the other hand, offloading to different BWP may be justified, in which case, RF retuning to CD-SSB would be detrimental to throughput and power consumption. Therefore, following initial access, SSB should be configured, irrespectively whether the active DL BWP is the initial DL BWP configured with configuration option 1 or an RRC configured DL BWP. 
PUSCH fragmentation is significantly reduced by transposing RACH in frequency to the edge of the channel, because unlike downlink data traffic in connected mode, which can benefit from generating codebooks of multiple HARQ processes, the RACH procedure requires Msg4 HARQ feedback on a separate PUCCH resource within the specified time window. 
SSB/CORESET CONFIGURATION REQUIREMENTS 
In conclusion, a separate initial DL BWP can be supported in FR1 for offloading, provided that the UE can expect SSB configured in the initial DL BWP configured for paging monitoring and in any active BWP in connected mode. Therefore, the FR1 requirements summarized in Option 2 below would be acceptable to us, subject to confirmation by RAN2/4 LS response. 
However, we note that for connected mode operation there is no difference between RRC configured and initial DL BWPs in that if UE can expect SSB configured for the former than the same should apply to the latter as well. Accordingly, we propose to remove the FFS qualifier for the sub-bullet on connected mode operation in initial DL BWP in Option 2 below.   
	For FR1, the following options were discussed in R1#106bis-e:
· 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


Observation 11: For connected mode operation, if UE can expect SSB configured in an RRC configured active BWP then so should be the case in the initial DL BWP configured by configuration option 1, too.
[bookmark: _GoBack]Proposal 3: Confirm the following the following option for a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0), with the modifications indicated by strike-through:
· 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.
Although selective NCD SSB enabling in the separate initial BWP would allow serving cell measurements, synchronization, RLM to be carried out without retuning to the CD-SSB or switching back to the MIB-defined BWP, however, neighbour cell measurement following initial access would still require retuning to the frequency range where the CD-SBB is expected on the other cell. This issue should be further studied before the final decision.
Observation 12: The NCD-SSB based neighbour cell measurement requirements (based on RAN2/4 LS response) should be accounted for in the final agreements. 
Conclusions
In this contribution we made the following observations on the UL initial BWP operation of RedCap UEs:
Observation 3:  The additional signaling overhead associated with a second initial UL BWP needs justification.
Observation 4: Non-FH PUCCH for RedCap UEs and FH PUCH for non-RedCap UEs can be configured on non-overlapping resources to preserve orthogonality.

In this contribution we made the following observations on the DL BWP operation o fRedCap UEs:
Observation 1: There is no significant risk of PUSCH fragmentation from HARQ-ACK/CSI PUCCH transmissions of RedCap UEs operating in Connected Mode.   
Observation 2: Only RedCap UE traffic offloading may motivate connected mode operation in a BWP that does not contain the CD-SSB and CORESET#0/SIB1.
Observation 5: The current agreements allow completely eliminating the issue of PUSCH fragmentation for non-RedCap UEs, while also meeting the constraint of having the same centre frequency between UL and DL BWPs in TDD.
Observation 6: Separate initial DL BWP for RedCap UE may only be required for offloading (if necessary). 
Observation 7: RF retuning for the purpose of CD-SSB reception increases the UE power consumption by increasing the duration spent in a high power state of the UE. The negative impact is significant in paging monitoring.   
Observation 8: In the absence of SSB, from the initial DL BWP configured with paging monitoring the UE will need to retune to the CD SSB on each DRX cycle, incurring 7.36% - 11.56% power consumption penalty, as observed in SLS simulations with Instant Message traffic (used in e.g, WeChat/LINE/WhatApp) and Type-2 BWP switching delay.
Observation 9: Whatever DL BWP#0 is used, paging monitoring by RedCap UEs does not affect PUSCH allocations of non-RedCap UEs. 
Observation 10: RedCap UE should monitor paging in the MIB defined BWP to save on power consumption. The load can be distributed in time over POs. 
Observation 11: For connected mode operation, if UE can expect SSB configured in an RRC configured active BWP then so should be the case in the initial DL BWP configured by configuration option 1, too.
Observation 12: The NCD-SSB based neighbour cell measurement requirements (based on RAN2/4 LS response) should be accounted for in the final agreements. 
In this contribution we made the following proposals:
Proposal 1:  Confirm the following option for connected mode operation:
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.
Proposal 2:  Only one separate initial BWP is supported for RedCap UEs.
Proposal 3: Confirm the following the following option for a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0), with the modifications indicated by strike-through:
· 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.
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