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Introduction
[bookmark: _Hlk525462591]In this contribution, we address maintenance issues related to reduced UE complexity.
[bookmark: _Hlk4137067][bookmark: _Hlk520894743][bookmark: _Hlk7596973]Maintenance Issues for RedCap
Issue #1 – Center frequency for a DL BWP
In section 12 of 38.213 the center frequency alignment for unpaired spectrum operation is described.  In our view, this current description fails to reflect a past agreement restricting the center frequency alignment to DL BWPs including the CD-SSB (for FR1 and FR2) and the entire CORESET#0 (for FR1). The following text is proposed to resolve this.

Text proposal #1 to 38.213 –
	Reason for change: 
Incorrect alignment of center frequency of DL and UL BWP in certain scenarios.

Summary of change: 
Introduce text to indicate that the center frequency alignment is dependent on presence of CD-SSB (for FR1 and FR2) and the entire CORESET#0 (for FR1).

Consequences if not approved: 
Incomplete support for RedCap UE in specification. 
------------------------------------------------------------------------------------------------------------------------------
12	 Bandwidth part operation 
<----Text omitted---->
For unpaired spectrum operation, a DL BWP from the set of configured DL BWPs with index provided by BWP-Id is linked with an UL BWP from the set of configured UL BWPs with index provided by BWP-Id when the DL BWP index and the UL BWP index are same. For unpaired spectrum operation, a UE does not expect to receive a configuration where the center frequency for a DL BWP is different than the center frequency for an UL BWP when the BWP-Id of the DL BWP is same as the BWP-Id of the UL BWP. For unpaired spectrum operation, a RedCap UE does not expect to receive a configuration where the center frequency for an initial DL BWP in which the UE is configured to monitor Type1-PDCCH CSS set is different than the center frequency for an initial UL BWP in which the RedCap UE may transmit Msg1/Msg3 or MsgA.





Issue #2 – PDSCH rate-matching around NCD-SSB
In 38.214, PDSCH rate-matching around CD-SSB is described in Section 5.1.4. Similarly, handling of rate-matching around NCD-SSB is also needed. The following text is therefore proposed.
Text proposal #2 to 38.214 –
	Reason for change: 
PDSCH rate-matching around NCD-SSB is missing from specification.

Summary of change: 
Introduce text to indicate that UE should rate-match PDSCH around NCD-SSB transmission.

Consequences if not approved: 
Incomplete support for RedCap UE in specification. 
------------------------------------------------------------------------------------------------------------------------------
5.1.4   PDSCH resource mapping
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, MSGB-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SIB1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI, MCCH-RNTI or PDSCHs with SPS, the REs corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, and the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block associated with the same PCI is transmitted.
For the case of reduced capability UE configured with NonCellDefiningSSB, when receiving the PDSCH, the UE assumes SS/PBCH block transmission according to NonCellDefiningSSB, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 



Issue #3 – Slot/symbol determination for PUSCH transmission
For PUSCH transmission, slot counting and invalid symbol determination depends on SSB. However, only CD-SSB description is present in 38.214. Therefore, it is proposed to add NCD-SSB (NonCellDefiningSSB) to the description. In RAN1#109-e, NCD-SSB handling was addressed by adding “or by NonCellDefiningSSB” following specification text referring ssb-PositionsInBurst. The following text is therefore proposed.
Text proposal #3 to 38.214 –
	Reason for change: 
Slot/symbol determination for PUSCH transmission does not consider NCD-SSB.

Summary of change: 
Add NCD-SSB description to slot/symbol determination for PUSCH transmission. 

Consequences if not approved: 
Incomplete support for RedCap UE in specification. 
------------------------------------------------------------------------------------------------------------------------------
6.1.2.1	Resource allocation in time domain

[bookmark: _Hlk111189459]<----Text omitted---->
-	For the case of a reduced capability half-duplex UE, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2 when AvailableSlotCounting is enabled and K>1, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst or by NonCellDefiningSSB.
<----Text omitted---->
-	For a reduced capability half-duplex UE in paired spectrum and for PUSCH repetition Type B transmission, symbols indicated by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon or by NonCellDefiningSSB for reception of SS/PBCH blocks are considered as invalid symbols for PUSCH repetition Type B transmission.
<----Text omitted---->

[bookmark: _Toc106695665]6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant

<----Text omitted---->
-	If AvailableSlotCounting is enabled, and in case of reduced capability half-duplex UE, the UE shall repeat the TB across the  slots applying the same symbol allocation in each slot. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst or by NonCellDefiningSSB.
<----Text omitted---->

[bookmark: _Toc106695667]6.1.2.3.3	Transport Block repetition for uplink transmissions of TB processing over multiple slots with a configured grant

<----Text omitted---->
-	For the case of a reduced capability half-duplex UE, the UE determines  slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst or by NonCellDefiningSSB.



Issue #4 – PDCCH monitoring and NCD-SSB
The UE is not required to monitor a candidate if it overlaps with CD-SSB. However, there is no equivalent description for NCD-SSB.
Text proposal #4 to 38.213 –
	Reason for change: 
PDCCH monitoring of a candidate does not consider NCD-SSB.

Summary of change: 
Add description that UE does not have to monitor a candidate if the candidate overlaps with NCD-SSB. 

Consequences if not approved: 
Incomplete support for RedCap UE in specification. 
------------------------------------------------------------------------------------------------------------------------------
[bookmark: _Toc12021485][bookmark: _Toc20311597][bookmark: _Toc26719422][bookmark: _Toc29894857][bookmark: _Toc29899156][bookmark: _Toc29899574][bookmark: _Toc29917311][bookmark: _Toc36498185][bookmark: _Toc45699212][bookmark: _Toc106629456]10	UE procedure for receiving control information
<----Text omitted---->
For monitoring of a PDCCH candidate by a UE, if the UE
[bookmark: _Hlk493885951]-	has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SIB1, 
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a UE, if the UE
-	has received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in ServingCellConfigCommon, 
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a reduced capability UE configured with NonCellDefiningSSB, if the UE
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by NonCellDefiningSSB, 
the UE is not required to monitor the PDCCH candidate.



Issue #5 – No separate specification of the maximum DL bandwidth and the maximum UL bandwidth that the UE supports
Following the agreements in RAN1 #109-e, the definition of the basic RedCap feature group was updated to consist of the following components [3].
	28-1
	RedCap UE
	1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. Maximum FR2 RedCap UE bandwidth is 100 MHz.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap UEs
- It includes CSS/CORESET for random access
- FFS: For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
6. 1 UE-specific RRC configured DL BWP per carrier
7. 1 UE-specific RRC configured UL BWP per carrier
8. RRC reconfiguration of any parameters related to BWP
9. UE-specific RRC-configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP
FFS whether to add any other basic features for RedCap UE


Components 1 and 2 only define a single maximum (FR1/FR2) RedCap UE bandwidth and not separately for the DL and UL.
Text proposal #5 to 38.213 –
	Reason for change: 
RedCap UE feature group does not separately define maximum DL and UL bandwidth that the UE supports.

Summary of change: 
Remove reference to DL and UL in maximum bandwidth that the UE supports. 

Consequences if not approved: 
Inconsistency with RedCap UE feature group definition. 
------------------------------------------------------------------------------------------------------------------------------
[bookmark: _Toc106629503]17.1	RedCap UE procedures
<----Text omitted---->
[bookmark: _Hlk86909075]A UE expects the initial DL BWP and the active DL BWP after the UE (re)establishes dedicated RRC connection to be smaller than or equal to the maximum DL bandwidth that the UE supports. A UE can be provided a DL BWP by initialDownlinkBWP-RedCap in DownlinkConfigCommonSIB, and an UL BWP by initialUplinkBWP-RedCap in UplinkConfigCommonSIB. If initialUplinkBWP in UplinkConfigCommonSIB indicates an UL BWP that is larger than a maximum UL BWP that a UE supports, the UE expects to be provided an UL BWP by initialUplinkBWP-RedCap in UplinkConfigCommonSIB.
A UE can be provided by BWP-DownlinkDedicated a DL BWP, other than the initial DL BWP. A UE can be provided by BWP-UplinkDedicated an UL BWP, other than the initial UL BWP, that is smaller than or equal to the maximum UL bandwidth that the UE supports. 



Other issues –
PRACH occasion determination [4]:
One issue not discussed in RAN#109-e is about PRACH occastion determination and whether or not all ROs configured for FD-FDD UE are valid for HD-FDD UE [1]. In our view, this clarification is not needed as the specification text (38.213 8.1) states that all PRACH occasions are valid in paired spectrum. Thus, the specification already covers the case for HD-FDD UE.
Available slot determination for Msg3 repetition [4]:
Another issue is with how the UE determine the available slot for Msg3 repetition. The concern raised was that the UE should assume all slots are available for Msg3 repetition (i.e. PUSCH repetition Type A scheduled by RAR UL grant). However, the HD-FDD collision principle requires that PUSCH transmissions be dropped when there is collision with SSB.
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