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Introduction
It has been agreed that offloading is supported in RAN1#107, and in plenary RAN#94 it has been clarified that offloading applies only from random access onwards, i.e below WA has been removed. In the following we try to address the remaining issues.
	Agreement
· For FR1,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· 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.
· Note: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0
· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation (except for standalone use for RRM measurement) based on for CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
· 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.
· Note: If a separate SIB-configured initial DL BWP for RedCap UEs contains the entire CORESET#0, the RedCap UE shall use the bandwidth and location of the CORESET#0 in DL during initial access.
· Note: NCD-SSB periodicity is not required to be configured the same as that of CD-SSB
· Note: Periodicity of NCD-SSB shall be not less than periodicity of CD-SSB




On separate Initial DL BWP

Clarification for reception BW in separate initial DL BW
	
Agreement
· For a separate initial DL BWP for RedCap UEs,
· The supported bandwidths for the separate initial DL BWP for RedCap UEs can have any values up to the maximum UE bandwidth (as in legacy operation).




It was agreed that specification supports any BWP size for separate initial DL BWP. On the other hand, UE determines DCI format 1_0 size in CSS based on CORESET#0 configured by MIB.
	For a PDSCH scheduled with a DCI format 1_0 in any type of PDCCH common search space, regardless of which bandwidth part is the active bandwidth part, RB numbering starts from the lowest RB of the CORESET in which the DCI was received; otherwise RB numbering starts from the lowest RB in the determined downlink bandwidth part.
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[bookmark: _Hlk498008922]In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved or interleaved virtual resource blocks within the active bandwidth part of size  PRBs except for the case when DCI format 1_0 is decoded in any common search space in which case the size of CORESET 0 shall be used if CORESET 0 is configured for the cell and the size of initial DL bandwidth part shall be used if CORESET 0 is not configured for the cell.



As R17 38.214 specification is written, we think it is clear enough that the same principles will apply also to separate initial DL BWP. There is no need for any specification change. 
Observation-1: Based on current specification, in CSS for DCI format 1_0, FD resource allocation starts at the first PRB of CORESET where corresponding PDCCH has been received, and allocation field size is given by CORESET#0 by MIB. This applies also for separate Initial DL BWP. 
BWP #0 configuration Option 1 
In BWP #0 configuration Option 1 or 2, UE operates within BW CORESET#0 until MSG4. Nevertheless, initial DL BWP#0 is configured anyway in SIB1, because the parameter is not optional. In other words, Configuration 1 and 2 is not treated differently from this point of view.
	DownlinkConfigCommonSIB ::= SEQUENCE {
frequencyInfoDL FrequencyInfoDL-SIB,
initialDownlinkBWP BWP-DownlinkCommon,
bcch-Config BCCH-Config,
pcch-Config PCCH-Config,
...
}



Observation-2: RAN2 does not distinguish BWP #0 configuration Option 1 and 2 when it comes to configuration of initialDownlinkBWP in SIB1.
Therefore, the intialDownlinkBWP-RedCap should be always configured if initialDownlinkBWP is configured to be greater than 20MHz. This would also clarify what is the reception BWP for the UE after MSG4, if UE does not receive dedicated BWP in dedicated RRC.  
Proposal-1: initialDownlinkBWP-RedCap is always configured when initialDownlinkBWP is configured greater than 20MHz.
· Note: this also clarifies what is the reception BW after MSG4 for the UE, when UE does not receive dedicated BWP in dedicated RRC. 







Center frequency 
	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.



Center frequencies between UL and DL BWP must be the same in TDD. There is no need revert this basic principle of NR. However, it should be confirmed that CORESET#0 does not need to be aligned in frequency with (separate) initial UL BWP, it is enough if CORESET#0 is within the BW of initial UL BWP for both configuration Option 1 and Option 2 if ra-SearchSpace is associated with CORESET#0. 
Proposal-2: In TDD, confirm that CORESET#0 does not need to be aligned in center frequency with (separate) initial UL BWP, for both BWP-configuration Option 1 and Option 2. 
· CORESET#0 by MIB is within the BW of (separate) initial UL BWP for both configuration Option 1 and Option 2 if ra-SearchSpace is associated with CORESET#0

Proposal-3: In TDD, initial UL BWP applicable to RedCap UEs is aligned in center frequency with initial DL BWP applicable to RedCap UEs. 
Frequency hopping for common PUCCH 
	Agreement
· When the frequency hopping for the RedCap PUCCH resources (for HARQ feedback for Msg4/MsgB) is deactivated,
· Each PUCCH resource is mapped to a single PRB.
· What side[(s)] of the RedCap UL BWP center frequency to which PUCCH resources are mapped is[/are] configurable by the network, including SIB-configurable [additional] offset (with no more than [4] candidate values) from edge using the existing equations for determining the PRB index of the PUCCH transmission as a starting point.
· RedCap and non-RedCap can be configured with the same or different PUCCH resource set indices (see TS 38.213 Table 9.2.1-1).




First of all, we do not support per PUCCH resource/resource-set configuration of side. This is an unnecessary optimization with unnecessary signaling overhead. It is sufficient that single side and single additional offset is configured depending on deployment scenario.   
Having a possibility of additional offset is essential for efficient UL scheduling. This in spirit of previous agreement for PUCCH-hopping we made. It is true that gNB may configure separate initial UL BWP such that it does not include legacy PUCCH resource set PRBs. On the other hand, in slots where PUCCH is not transmitted, it would result in waste of resources as shown in FIG.2. The configuration in FIG.1 with PUCCH additional offset and RedCap separate initial UL BWP aligned with legacy initial UL BWP is clearly more efficient compared to FIG.2. 
When it comes to 4 values, the default PUCCH resource sets use 4,5 and 6 PRBs, with additional offset of 0,2,3 and 4. Therefore, we suggest that RedCap PUCCH additional offset values should be 0, 4, 6 and 8.
Proposal-4: Confirm WA that additional offset can be configured for RedCap default PUCCH resource set. Additional offsets can be 0,4,6 and 8.
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Figure 1 Efficient BWP configuration and scheduling for RedCap UEs using additional PUCCH resource offset

[image: ]
Figure 2 Un-efficient BWP configuration 


Conclusions 
In this contribution we discussed issues related to BWP framework for RedCap UE and we had the following observation and proposals:
Observation-1: Based on current specification, in CSS for DCI format 1_0, FD resource allocation starts at the first PRB of CORESET where corresponding PDCCH has been received, and the resource allocation field size is given by CORESET#0 by MIB. This applies also for separate Initial DL BWP. 
Observation-2: RAN2 does not distinguish BWP #0 configuration Option 1 and 2 when it comes to configuration of initialDownlinkBWP in SIB1.
Proposal-1: initialDownlinkBWP-RedCap is always configured when initialDownlinkBWP is configured to be greater than 20MHz.
· Note: this also clarifies what is the reception BW after MSG4 for the UE, when UE does not receive dedicated BWP in dedicated RRC. 
Proposal-2: In TDD, confirm that CORESET#0 does not need to be aligned in center frequency with (separate) initial UL BWP, for both BWP-configuration Option 1 and Option 2. 
· CORESET#0 by MIB is within the BW of (separate) initial UL BWP for both configuration Option 1 and Option 2 if ra-SearchSpace is associated with CORESET#0 
 
Proposal-3: In TDD, initial UL BWP applicable to RedCap UEs is aligned in center frequency with initial DL BWP applicable to RedCap UEs. 
Proposal-4: Confirm WA that additional offset can be configured for RedCap default PUCCH resource set. Additional offsets can be 0,4,6 and 8.
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