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1. Background
In this contribution, we discussed the remaining issues on R17 RedCap UE complexity reduction, to clarify the procedures for random access, TDD slot format determination and RO validation associated with NCD-SSB.

2. Clarification for Random Access Procedure of RedCap UE 
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]When a non-RedCap UE performs Type-1 random access procedure, if the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the RAR window, or if the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window and LSBs of a SFN field in the DCI format 1_0, if included and applicable, are not same as corresponding LSBs of the SFN where the UE transmitted PRACH, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to re-transmit a PRACH. If requested by higher layers, the UE shall be ready to re-transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception, where  is a time duration of  symbols corresponding to a PDSCH processing time for UE processing capability 1 assuming  corresponds to the smallest SCS configuration among the SCS configurations for the PDCCH carrying the DCI format 1_0, the corresponding PDSCH when additional PDSCH DM-RS is configured, and the corresponding PRACH. For , the UE assumes . For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines  assuming SCS configuration .

Similarly, when a non-RedCap UE performs Type-2 random access procedure, if the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI within the window, or if the UE detects the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI within the window and LSBs of a SFN field in the DCI format 1_0, if applicable, are not same as corresponding LSBs of the SFN where the UE transmitted the PRACH, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to re-transmit only PRACH according to Type-1 random access procedure or to re-transmit both PRACH and PUSCH according to Type-2 random access procedure. If requested by higher layers, the UE shall be ready to re-transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception.
However, due to BW reduction of RedCap UE, it may be configured with an initial DL BWP without SSB, as shown in Figure 1. To meet the UL timing accuracy requirements specified by RAN4, the RedCap UE may need to measure the CD-SSB outside its initial DL BWP. If the retuning happens after the RAR window expires, the RedCap UE will not be ready to re-transmit msg1 or msgA on   msec after the last symbol of the window, or the last symbol of the PDSCH reception.
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[bookmark: _Ref110614695]Figure 1: Random Access of RedCap UE in SSB-less Initial DL BWP

Therefore, the timeline for msg1/msgA retransmission should be clarified, and the following text proposal should be adopted for Clause 17.1 of TS 38.213 [1].


	Reason for change:
	When a RedCap UE performs Type-1 or Type 2 random access procedure on an active DL BWP without SSB, the UE may not be ready to retransmit msg1 or msgA by  msec after the last symbol of the RAR window, or the last symbol of the PDSCH reception.


	
	

	Summary of change:
	Changes to RedCap UE procedures in Clause 17.1 of TS 38.213.

	
	

	Consequences if not approved:
	RedCap UE procedures that are not consistent with the agreements made in RAN1 during Rel-17. 




[bookmark: Prop1_RAN1_110]Proposal 1:  Adopt the text proposal in this contribution to clarify the timeline of msg1/msgA retransmission for RedCap UE in Clause 17.1 of TS 38.213.

17.1   RedCap UE procedures
<unchanged text omitted>
When a RedCap UE performs Type-1 random access procedure on an active DL BWP with SSB,  if the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window, or if the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window and LSBs of a SFN field in the DCI format 1_0, if included and applicable, are not same as corresponding LSBs of the SFN where the UE transmitted PRACH, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit a PRACH. If requested by higher layers, the UE shall be ready to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception, where  is a time duration of  symbols corresponding to a PDSCH processing time for UE processing capability 1 assuming  corresponds to the smallest SCS configuration among the SCS configurations for the PDCCH carrying the DCI format 1_0, the corresponding PDSCH when additional PDSCH DM-RS is configured, and the corresponding PRACH. For , the UE assumes  [6, TS 38.214]. For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines  assuming SCS configuration .
When a RedCap UE performs Type-2 random access procedure on an active DL BWP with SSB, if the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI within the window, or if the UE detects the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI within the window and LSBs of a SFN field in the DCI format 1_0, if applicable, are not same as corresponding LSBs of the SFN where the UE transmitted the PRACH, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure [11, TS 38.321]. If requested by higher layers, the UE shall be ready to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception, where  is a time duration of  symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured. For , the UE assumes  [6, TS 38.214].
<unchanged text omitted>

3. TDD Slot Format and RO validation associated with NCD-SSB 
[bookmark: Ob1_RAN1_110]In RAN2#117, RAN2 concluded that CD-SSB and NCD-SSB(s) may be transmitted at different times by configuring an offset. Accordingly, RAN2 has introduced a new RRC parameter ssb-TimeOffset in [2]. The introduction of a non-zero time offset between bursts of CD-SSB and NCD-SSB potentially increases RedCap UE’s complexity for validating DL resources (e.g., SSB symbols corresponding to a NCD-SSB burst) and UL resources (e.g. PRACH occasions configured for RedCap UE), especially when the SSB symbols of a NCD-SSB burst overlap with the UL symbols indicated by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated. 

To reduce the specification impacts and avoid the increase of UE complexity, we have the following proposals for RedCap UE:

[bookmark: Prop4_RAN1_110]Proposal 2:  For operation on a single carrier in unpaired spectrum, a RedCap UE does not expect to transmit PRACH, or PUSCH, or PUCCH, or SRS in a set of symbols of a slot indicated presence of SS/PBCH blocks within the active DL BWP by ssb-PositionsInBurst in SIB1 or by ServingCellConfigCommon, or by NonCellDefiningSSB. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.

[bookmark: Prop5_RAN1_110]Proposal 3:  For operation on a single carrier in unpaired spectrum, if a RedCap UE operates on an active DL BWP configured with NCD-SSB and on an active UL BWP configured with PRACH resources: 
· the valid PRACH occasion(s) will not overlap with SSB symbols of NCD-SSB and CD-SSB
· the UE does not expect to be configured with a SS/PBCH block by NonCellDefiningSSB, which ends within Ngap symbols of starting symbol of a valid PRACH occasion configured for RedCap UE or succeeds a valid PRACH occasion, configured for RedCap UE, in a slot  
· the valid PRACH occasion(s) and the definition of Ngap for RedCap UE are determined by the rules in Clause 8.1 of TS 38.213


4. Conclusion
In this contribution, we have discussed the maintenance issues for R17 RedCap UE. To summarize, we have the following observations and proposals:

Proposal 1:  Adopt the text proposal in this contribution to clarify the timeline of msg1/msgA retransmission for RedCap UE in Clause 17.1 of TS 38.213.

Proposal 2:  For operation on a single carrier in unpaired spectrum, a RedCap UE does not expect to transmit PRACH, or PUSCH, or PUCCH, or SRS in a set of symbols of a slot indicated presence of SS/PBCH blocks within the active DL BWP by ssb-PositionsInBurst in SIB1 or by ServingCellConfigCommon, or by NonCellDefiningSSB. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.

Proposal 3:  For operation on a single carrier in unpaired spectrum, if a RedCap UE operates on an active DL BWP configured with NCD-SSB and on an active UL BWP configured with PRACH resources: 
· the valid PRACH occasion(s) will not overlap with SSB symbols of NCD-SSB and CD-SSB
· the UE does not expect to be configured with a SS/PBCH block by NonCellDefiningSSB, which ends within Ngap symbols of starting symbol of a valid PRACH occasion configured for RedCap UE or succeeds a valid PRACH occasion, configured for RedCap UE, in a slot  
· the valid PRACH occasion(s) and the definition of Ngap for RedCap UE are determined by the rules in Clause 8.1 of TS 38.213
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