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Introduction
In RAN#92e meeting, Rel-17 work item on support of reduced capability NR devices has specified objectives as in [1] for UE complexity reduction. 
In this contribution, we discuss some views on the remaining issues on UE complexity reduction.
[bookmark: OLE_LINK1]Discussions
Initial DL/UL BWPs for RedCap UE
As described in the subclause 17.1 in the TS38.213 v17.1.0, a UE can be provided a DL BWP by initialDownlinkBWP in DownlinkConfigCommonRedCapSIB, and an UL BWP by initialUplinkBWP in UplinkConfigCommonRedCapSIB. However, it is unclear that when and how the RedCap UE is provided the separate initial DL/UL BWPs upon reception the sperate initial DL/UL BWP configurations in SIB1. On the other hand, in Rel-15, the initial DL/UL BWPs are provided to the UE if the UE receives the initial DL/UL BWP configurations in SIB1. 
As agreed in previous meetings, the separate initial DL BWP would be configured to include the CORESET#0 or to not include the CORESET#0. For the separate initial DL BWP not including the CORESET#0, before the RedCap UE initiates the random access, the RedCap UE would monitor SIBs/paging on the CORESET#0 according to the legacy initial BWP configuration. Therefore, in this case, the separate initial DL BWP cannot be immediately provided to the RedCap UE if the RedCap UE receives the separate initial DL BWP configuration in SIB1. That is, during the time duration after the SIB1 reception and before initiating the random access, for RedCap UE, the initial DL BWP should not be the separate initial DL BWP that does not include the CORESET#0. Otherwise, it seems the RedCap UE would monitor PDCCHs and receive associated PDSCHs for SIBs/paging outside its active initial DL BWP. On the other hand, regarding the separate initial UL BWP, the RedCap UE should be provided the separate initial UL BWP if the separate initial UL BWP is configured in the SIB1. 
Proposal 1: Adopt the following TP#1 to clarify that, 
· the RedCap UE is provided the initial DL BWP by separate initial DL BWP configuration in SBI1 upon initiation of the physical random access procedure if the separate initial DL BWP does not include the CORESET#0.
· The RedCap UE is provided the initial UL BWP by separate initial UL BWP configuration if the separate initial UL BWP is provided in SIB1.

	====== TP#1 (TS38.213 V17.1.0) ======
	Reason for change:
	1. Current specification does not clearly describe, when the RedCap UE is provided the initial DL BWP by the separate initial DL BWP configuration if the RedCap UE receives the separate initial DL BWP configuration in SIB1 and the separate DL BWP does not include the CORESET#0. 
2. Current specification does not clearly describe, when the RedCap UE is provided the initial UL BWP by the separate initial UL BWP configuration if RedCap UE receives the separate initial UL BWP configuration in SIB1. 


	
	

	Summary of change:
	1.Clarify that if RedCap UE receives the seperate initial DL BWP configuration in SIB1 and the separate initial DL BWP does not include the CORESET#0, the RedCap UE is provided the initial DL BWP by the separate initial DL BWP configuration upon and after the initiation of the random access procedure. 
2. Clarify that if RedCap UE receives the seperate initial UL BWP configuration in SIB1, the RedCap UE is provided the initial UL BWP by the separate initial UL BWP configuration. 

	
	

	Consequences if not approved:
	1.It is unclear when the RedCap UE is provided the initial DL BWP by the separate initial DL BWP configuration if the separate initial DL BWP does not include the CORESET#0. 
2. It is unclear when the RedCap UE is provided the initial UL BWP by the separate initial UL BWP configuration. 



17.1	RedCap UE procedures
< unchanged 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 in DownlinkConfigCommonRedCapSIB, and an UL BWP by initialUplinkBWP in UplinkConfigCommonRedCapSIB. If a UE is provided the DL BWP by initialDownlinkBWP in DownlinkConfigCommonRedCapSIB not including the CORESET with index 0, the UE is provided an initial DL BWP by the initialDownlinkBWP in DownlinkConfigCommonRedCapSIB upon initiation of the physical random access procedure. If a UE is provided initialUplinkBWP in UplinkConfigCommonRedCapSIB, the UE is provided an initial UL BWP by the initialUplinkBWP in UplinkConfigCommonRedCapSIB. 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 in UplinkConfigCommonRedCapSIB.
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. 
< unchanged text omitted>



PUCCH repetition for RedCap HD-FDD UE
A RedCap HD-FDD UE can be indicated to transmit a PUCCH with repetitions. Clause 17.2 in TS 38.213 V17.1.0 has defined the HD-FDD UE behaviour of collision handling due to DL/UL collision. However, the HD-FDD UE behaviour on determining available slots for PUCCH repetitions is still unclear, which should be clarified.
In last RAN1#108 e-meeting, the issue had been under discussion. The option, that a slot for a PUCCH repetition is determined as an available slot when the PUCCH repetition within the slot does not overlap with SSB symbol and has a sufficient gap with the SSB, seems to get majority support. However, due to lack of time, the FL proposal was not agreed. Therefore, we propose the following proposal to clarify the HD-FDD UE behaviour on determining available slots for PUCCH repetitions.
Proposal 2: Adopt the following TP#2 to clarify the HD-FDD UE behavior on determining available slots for PUCCH repetition transmission.  
	====== TP#2 (TS38.213 V17.1.0) ======
	[bookmark: _Toc92093905]Reason for change:
	The HD-FDD UE behaviour on determining available slots for PUCCH repetitions is unclear in current specification.

	
	

	Summary of change:
	Clarify that the HD-FDD UE determines a slot as an available slot for PUCCH repetitions when a PUCCH repetition within the slot does not overlap with SSB symbol and also has a sufficient gap with the SSB.

	
	

	Consequences if not approved:
	Unclear HD-FDD UE behaviour on determining the available slots for PUCCH repetition.


17.2	Half-Duplex UE in paired spectrum
< unchanged text omitted>
If a HD-UE would transmit a PRACH based on a detected DCI format, or PUSCH, or PUCCH, or SRS and the HD-UE is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in a set of symbols, the HD-UE does not transmit PUSCH or PUCCH or PRACH if a transmission would overlap with any symbol from the set of symbols and the HD-UE does not transmit SRS in the set of symbols.
A HD-UE can be indicated to transmit a PUCCH over  slots as described in clause 9.2.7. The HD-UE determines the  slots for a PUCCH transmission starting from a slot indicated to the UE as described in clause 9.2.3 for HARQ-ACK reporting, or a slot determined as described in clause 9.2.4 for SR reporting or in clause 5.2.1.4 of [6, TS 38.214] for CSI reporting and having a PUCCH repetition where the PUCCH repetition starts or ends at a symbol that is not earlier or not later than  or , respectively, from the last or first symbol of a set of symbols indicated as presence of SS/PBCH blocks. 
If a HD-UE would transmit a PRACH or MsgA PUSCH triggered by higher layers in a set of symbols and would receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS, or is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in symbols that include any symbol from the set of symbols, the HD-UE can select based on its implementation whether to either transmit the PRACH or the MsgA PUSCH or receive the PDSCH, or the CSI-RS, or the PL RS, or the PDCCH, or the SS/PBCH blocks.
If a HD-UE would receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS based on a configuration by higher layers or is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in a set of symbols, and the HD-UE would transmit PRACH or MsgA PUSCH triggered by higher layers starting or ending at a symbol that is earlier or later than  or , respectively, from the last or first symbol in the set of symbols, the HD-UE can select based on its implementation whether to either transmit the PRACH or the MsgA PUSCH or receive the PDSCH, or the CSI-RS, or the DL PRS, or the PDCCH, or the SS/PBCH blocks.




Available slots for PUSCH repetition for HD-FDD UE
In last RAN1#108 e-meeting, the issue regarding whether to take the case of back-to-back non-overlapping UL/DL without sufficient gap into consideration when the HD-FDD UE performs available slot counting was under discussion. During the discussion, a unified solution for available slots determination of PUCCH repetitions and PUSCH repetitions for HD-FDD UE is desirable from majority views. That is, when a PUSCH repetition within a slot does not have sufficient gap with SSBs, the slot is not counted as available slots for PUSCH repetitions. It should be noted that PUCCH repetition factor can only be configured to 2, 4, 8, while the PUSCH repetition factor can include one repetition case. One point around whether to include the one repetition case in the FL proposal 2.6-1 as in [2] had also been discussed. In the meantime, in last RAN1#108 e-meeting, CE WI made following agreements to clarify AvailableSlotCounting is enabled for K>1 case. 

	Agreement
· For DG-PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, the legacy counting method applies when K=1, regardless of whether AvailableSlotCounting is enabled or not
· Note: The legacy assumption on the K2 offset is applied, i.e., no RAN1 spec impact on the K2 offset is expected.
· For CG-PUSCH repetition Type A,  the legacy counting method applies when K=1, regardless of whether AvailableSlotCounting is enabled or not.
· Note: No RAN1 spec impact is expected.
· Note: No additional restriction on CG periodicity configurations, compared to Rel-16, is considered for CG-PUSCH with K=1.
· [bookmark: _Hlk101522525]For CG-PUSCH repetition Type A, when AvailableSlotCounting is enabled, and for K>1, a UE assumes that the slot (i.e., the first configured slot in a CG period) determined in 38.321 Section 5.8.2 can be the slot which is not counted in K available slots.
· Note: No RAN1 spec impact is expected.




Proposal 3: Adopt the following TP#3 to clarify that a slot within which a CG PUSCH repetition does not have sufficient gap with SSB symbols is not counted as available slots for CG PUSCH repetition with K>1 when AvailableSlotCounting is enabled.
  
	======TP#3 (TS38.214 V17.1.0) ======
	Reason for change:
	To have a unified solution of available slots determination for both PUCCH and PUSCH repetitions, a slot within which a CG PUSCH repetition does not have a sufficient gap with the SSB is not counted as available slots when AvailableSlotCounting is enabled and for K>1 case.

	
	

	Summary of change:
	Clarify that the HD-FDD UE does not count a slot as an available slots for CG PUSCH repetitions when a PUSCH repetition within the slot does not have a sufficient gap with the SSB.

	
	

	Consequences if not approved:
	HD-FDD UE would count a slot as an available slots for CG PUSCH repetitions even if a PUSCH repetition within the slot does not have a sufficient gap with the SSB, which is treated as collision case.



[bookmark: _Toc100147425]6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
< unchanged text omitted>
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, 
-	For unpaired spectrum:
-	If AvailableSlotCounting is enabled, the UE shall repeat the TB across the  slots determined for the PUSCH transmission 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 a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	For paired spectrum and SUL band:
-	The UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	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 the symbols indicated by the indexed row of the used resource allocation table in the slot starts or ends at a symbol that is earlier or later than  or , respectively, from the last or first symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
< unchanged text omitted>



Conclusion
In this contribution, we have discussed our views on remaining issues for UE complexity reduction. And we propose:
Proposal 1: Adopt the following TP#1 to clarify that, 
· the RedCap UE is provided the initial DL BWP by separate initial DL BWP configuration in SBI1 upon initiation of the physical random access procedure if the separate initial DL BWP does not include the CORESET#0.
· The RedCap UE is provided the initial UL BWP by separate initial UL BWP configuration if the separate initial UL BWP is provided in SIB1.

	====== TP#1 (TS38.213 V17.1.0) ======
	Reason for change:
	1. Current specification does not clearly describe, when the RedCap UE is provided the initial DL BWP by the separate initial DL BWP configuration if the RedCap UE receives the separate initial DL BWP configuration in SIB1 and the separate DL BWP does not include the CORESET#0. 
2. Current specification does not clearly describe, when the RedCap UE is provided the initial UL BWP by the separate initial UL BWP configuration if RedCap UE receives the separate initial UL BWP configuration in SIB1. 


	
	

	Summary of change:
	1.Clarify that if RedCap UE receives the seperate initial DL BWP configuration in SIB1 and the separate initial DL BWP does not include the CORESET#0, the RedCap UE is provided the initial DL BWP by the separate initial DL BWP configuration upon and after the initiation of the random access procedure. 
2. Clarify that if RedCap UE receives the seperate initial UL BWP configuration in SIB1, the RedCap UE is provided the initial UL BWP by the separate initial UL BWP configuration. 

	
	

	Consequences if not approved:
	1.It is unclear when the RedCap UE is provided the initial DL BWP by the separate initial DL BWP configuration if the separate initial DL BWP does not include the CORESET#0. 
2. It is unclear when the RedCap UE is provided the initial UL BWP by the separate initial UL BWP configuration. 


17.1	RedCap UE procedures
< unchanged text omitted>
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 in DownlinkConfigCommonRedCapSIB, and an UL BWP by initialUplinkBWP in UplinkConfigCommonRedCapSIB. If a UE is provided the DL BWP by initialDownlinkBWP in DownlinkConfigCommonRedCapSIB not including the CORESET with index 0, the UE is provided an initial DL BWP by the initialDownlinkBWP in DownlinkConfigCommonRedCapSIB upon initiation of the physical random access procedure. If a UE is provided initialUplinkBWP in UplinkConfigCommonRedCapSIB, the UE is provided an initial UL BWP by the initialUplinkBWP in UplinkConfigCommonRedCapSIB. 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 in UplinkConfigCommonRedCapSIB.
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. 
< unchanged text omitted>



Proposal 2: Adopt the following TP#2 to clarify the HD-FDD UE behavior on determining available slots for PUCCH repetition transmission.  
	====== TP#2 (TS38.213 V17.1.0) ======
	Reason for change:
	The HD-FDD UE behaviour on determining available slots for PUCCH repetitions is unclear in current specification.

	
	

	Summary of change:
	Clarify that the HD-FDD UE determines a slot as an available slot for PUCCH repetitions when a PUCCH repetition within the slot does not overlap with SSB symbol and also has a sufficient gap with the SSB.

	
	

	Consequences if not approved:
	Unclear HD-FDD UE behaviour on determining the available slots for PUCCH repetition.


17.2	Half-Duplex UE in paired spectrum
< unchanged text omitted>
If a HD-UE would transmit a PRACH based on a detected DCI format, or PUSCH, or PUCCH, or SRS and the HD-UE is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in a set of symbols, the HD-UE does not transmit PUSCH or PUCCH or PRACH if a transmission would overlap with any symbol from the set of symbols and the HD-UE does not transmit SRS in the set of symbols.
A HD-UE can be indicated to transmit a PUCCH over  slots as described in clause 9.2.7. The HD-UE determines the  slots for a PUCCH transmission starting from a slot indicated to the UE as described in clause 9.2.3 for HARQ-ACK reporting, or a slot determined as described in clause 9.2.4 for SR reporting or in clause 5.2.1.4 of [6, TS 38.214] for CSI reporting and having a PUCCH repetition where the PUCCH repetition starts or ends at a symbol that is not earlier or not later than  or , respectively, from the last or first symbol of a set of symbols indicated as presence of SS/PBCH blocks. 
If a HD-UE would transmit a PRACH or MsgA PUSCH triggered by higher layers in a set of symbols and would receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS, or is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in symbols that include any symbol from the set of symbols, the HD-UE can select based on its implementation whether to either transmit the PRACH or the MsgA PUSCH or receive the PDSCH, or the CSI-RS, or the PL RS, or the PDCCH, or the SS/PBCH blocks.
If a HD-UE would receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS based on a configuration by higher layers or is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in a set of symbols, and the HD-UE would transmit PRACH or MsgA PUSCH triggered by higher layers starting or ending at a symbol that is earlier or later than  or , respectively, from the last or first symbol in the set of symbols, the HD-UE can select based on its implementation whether to either transmit the PRACH or the MsgA PUSCH or receive the PDSCH, or the CSI-RS, or the DL PRS, or the PDCCH, or the SS/PBCH blocks.



Proposal 3: Adopt the following TP#3 to clarify that a slot within which a CG PUSCH repetition does not have sufficient gap with SSB symbols is not counted as available slots for CG PUSCH repetition with K>1 when AvailableSlotCounting is enabled.
  
	======TP#3 (TS38.214 V17.1.0) ======
	Reason for change:
	To have a unified solution of available slots determination for both PUCCH and PUSCH repetitions, a slot within which a CG PUSCH repetition does not have a sufficient gap with the SSB is not counted as available slots when AvailableSlotCounting is enabled and for K>1 case.

	
	

	Summary of change:
	Clarify that the HD-FDD UE does not count a slot as an available slots for CG PUSCH repetitions when a PUSCH repetition within the slot does not have a sufficient gap with the SSB.

	
	

	Consequences if not approved:
	HD-FDD UE would count a slot as an available slots for CG PUSCH repetitions even if a PUSCH repetition within the slot does not have a sufficient gap with the SSB, which is treated as collision case.



6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
< unchanged text omitted>
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, 
-	For unpaired spectrum:
-	If AvailableSlotCounting is enabled, the UE shall repeat the TB across the  slots determined for the PUSCH transmission 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 a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	For paired spectrum and SUL band:
-	The UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	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 the symbols indicated by the indexed row of the used resource allocation table in the slot starts or ends at a symbol that is earlier or later than  or , respectively, from the last or first symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
< unchanged text omitted>
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