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Introduction
In RAN1#114bis, the following agreements and conclusion were made –
Agreement
· The following does not apply to FG 48-2 UEs for CFRA:
· RAR PDSCH timeline relaxation 
Agreement
Adopt the following TP for 38.213 clause 17.1A:
	When 
-	a UE receives a PDSCH scheduled by a DCI format with CRC scrambled by a RA-RNTI or a MsgB-RNTI over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS or larger than 12 PRBs for 30 kHz SCS, and 
-	the UE does not correctly receive the transport block provided by the PDSCH, or if the higher layers at the UE do not identify a RAPID associated with a corresponding PRACH transmission from the UE
if requested by higher layers, Tthe UE shall be ready to transmit a PRACH no later than  msec for 15 kHz SCS, or no later than  msec for 30 kHz SCS, after the last symbol of the PDSCH reception, or after the last symbol of the window as described in Clauses 8.2 and 8.2A.


Agreement
· For a UE with BB bandwidth reduction, for multicast MBS specified in Rel-17, the number of PRBs scheduled in DCI is not larger than 25/15 PRBs for 15/30 kHz SCS (irrespective of whether HARQ feedback is enabled or disabled).
Agreement
Adopt the following TP for 38.213 clause 17.1A:
	A UE that has not indicated FG 48-2 is not required to process a PDSCH reception in slot  that is scheduled by a DCI format with CRC scrambled by a G-RNTI for broadcast or a MCCH-RNTI over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, when the PDSCH reception is with repetitions or when the UE receives another PDSCH in slot .



Agreement
· An eRedCap UE with bandwidth reduction, depending on indicated UE capability, the UE can decode a PDSCH for MBS broadcast and a PDSCH for unicast with the two PDSCH partially or fully overlapping in time in non-overlapping PRBs, if the total number of PRBs does not exceed the maximum number of PRBs that the UE can receive or process per slot.
Agreement
For which (if any) of the following 2-step RACH cases, continue to discuss if there is a need to update the specifications to reflect the RAN1 agreement that RAR PDSCH timeline relaxation does not apply to FG 48-2 UEs for CFRA:
· Case 2a: Between reception of fallbackRAR and transmission of Msg3
· Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
· Case 2c: Between reception of MsgB PDSCH scheduled by MSGB-RNTI in which UE does not correctly receive the transport block in the corresponding PDSCH within the window and transmission of only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure.
· Case 2d: Between reception of MsgB PDSCH scheduled by MSGB-RNTI with RAPID which is not associated with the corresponding PRACH transmission from the UE and transmission of only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure.
Agreement
· An eRedCap UE with bandwidth reduction, depending on indicated UE capability, the UE can decode a PDSCH for MBS multicast and a PDSCH for unicast with the two PDSCH partially or fully overlapping in time in non-overlapping PRBs, if the total number of PRBs does not exceed the maximum number of PRBs that the UE can receive or process per slot.

Agreement
· Continue to discuss whether and how to update the specification regarding the following aspect:
· simultaneous MBS broadcast/multicast and unicast when the total number of PRBs exceeds the maximum number of PRBs that the UE can receive or process per slot (if this is a valid case)
Conclusion
For an eRedCap UE (with or without UE BB bandwidth reduction), the following specification in 38.214 for simultaneous reception of MCCH PDSCH and PBCH still applies:
· The UE is expected to decode PDSCH scheduled with MCCH-RNTI and PBCH in PCell that partially or fully overlaps in time in non-overlapping PRBs in PCell.
Agreement
· Continue to discuss potential clarification of “A UE that has not indicated FG 48-2” in the paragraphs in 38.213 clause 17.1A
· Continue to discuss potential clarification of “A UE that indicated FG 48-2” in the paragraphs in 38.213 clause 17.1A

In this contribution, we discuss the remaining issues for RedCap UE complexity reduction.
Remaining Issues for eRedCap
Issue #1 – RAR PDSCH timeline relaxation for 4-step CFRA:
In RAN1#114bis, the following agreement was made –
· The following does not apply to FG 48-2 UEs for CFRA:
· RAR PDSCH timeline relaxation
It was discussed in [2] whether there is any specification impact from this agreement to 4-step CFRA. However, there was no conclusion. For 4-step CFRA, when the UE successfully receives the RAR, the UE considers random access procedure is completed for the following two cases as described in 38.321 –
1>	else if a valid (as specified in TS 38.213 [6]) downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:
….
4>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):
5>	consider the Random Access procedure successfully completed.

Therefore, there is no Msg3 after successful RAR reception for 4-step CFRA since random access procedure is completed. As a result, the RAR timeline relaxation for Msg3 transmission does not apply in this case.1>	else if a valid (as specified in TS 38.213 [6]) downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:
…
2>	if the Random Access Response reception is considered successful:
3>	if the Random Access Response includes a MAC subPDU with RAPID only:
4>	consider this Random Access procedure successfully completed;
4>	indicate the reception of an acknowledgement for SI request to upper layers.

In case the UE did not successfully decode the RAR, the UE will re-transmit the PRACH. In this case, 38.213 states –
It can be argued that the specification can be updated to remove the additional delay requirement for FG 48-2 UE for CFRA remove the additional delay required for FG 48-1 UE. However, in our view, as the above paragraph only describes the longest amount of time the UE can take before it is ready to transmit the PRACH, FG 48-2 UE can always transmit PRACH earlier. In addition, the PRACH re-transmission is anyway transparent to the gNB, so there is no need to modify the specification.When 
-	a UE receives a PDSCH scheduled by a DCI format with CRC scrambled by a RA-RNTI or a MsgB-RNTI over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS or larger than 12 PRBs for 30 kHz SCS, and 
-	the UE does not correctly receive the transport block provided by the PDSCH, or if the higher layers at the UE do not identify a RAPID associated with a corresponding PRACH transmission from the UE
the UE shall be ready to transmit a PRACH no later than  msec for 15 kHz SCS, or no later than  msec for 30 kHz SCS, after the last symbol of the PDSCH reception, or after the last symbol of the window as described in Clauses 8.2 and 8.2A

Therefore, in our view, there is no specification impact to 4-step random access from the agreement that RAR PDSCH timeline relaxation does not apply to FG 48-2 UEs for CFRA.
Observation 1: There is no specification impact to 4-step random access from the agreement that RAR PDSCH timeline relaxation does not apply to FG 48-2 UEs for CFRA.

Issue #2 – RAR PDSCH timeline relaxation for 2-step CFRA:
In [2], the following cases are to be considered regarding RAR PDSCH timeline relaxation for FG 48-2 UE during 2-step CFRA.
· Case 2a: Between reception of fallbackRAR and transmission of Msg3
· Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
· Case 2c: Between reception of MsgB PDSCH scheduled by MSGB-RNTI in which UE does not correctly receive the transport block in the corresponding PDSCH within the window and transmission of only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure.
· Case 2d: Between reception of MsgB PDSCH scheduled by MSGB-RNTI with RAPID which is not associated with the corresponding PRACH transmission from the UE and transmission of only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure.
Case 2a: Between reception of fallbackRAR and transmission of Msg3
In 38.321, the following text describes the case when MsgB contains a fallbackRAR –
Similar to the case with 4-step RACH, there is no Msg3 after successful reception of fallbackRAR as the random access procedure is considered to be done. Therefore, Case 2a is not applicable.3>	if the MSGB contains a fallbackRAR MAC subPDU; and
3>	if the Random Access Preamble identifier in the MAC subPDU matches the transmitted PREAMBLE_INDEX (see clause 5.1.3a):
…
5>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):
6>	consider the Random Access procedure successfully completed;
6>	process the received UL grant value and indicate it to the lower layers

[bookmark: _Hlk149212041]Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
The UE behavior for Case 2b is described 38.213 and copied below –  
The specification describes the minimum time between PDSCH and PUCCH which would be longer than needed for FG 48-2 UE. As a result, the gNB can configure a shorter gap for FG 48-2 UE during CFRA. In this case, the specification states that UE behavior is up to UE implementation. Since timeline relaxation does not apply to FG 48-2 UE, it can be expected that the UE will transmit the PUCCH with the allocated time. However, it would be better to clarify in the specification that this timeline relaxation does not apply FG 48-2 UE for CFRA. When 
-	a UE receives a PDSCH scheduled by a DCI format with CRC scrambled by MsgB-RNTI over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS or larger than 12 PRBs for 30 kHz SCS, and 
-	the PDSCH includes a RAR message that is for successRAR for the UE as described in Clause 8.2A 
the UE transmits a PUCCH with HARQ-ACK information if a time between the last symbol of the PDSCH reception conveying the RAR message and the first symbol of the PUCCH transmission is not smaller than  msec for 15 kHz SCS or  msec for 30 kHz SCS; otherwise, the UE behaviour is based on UE implementation.

Case 2c: Between reception of MsgB PDSCH scheduled by MSGB-RNTI in which UE does not correctly receive the transport block in the corresponding PDSCH within the window and transmission of only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure.
Case 2d: Between reception of MsgB PDSCH scheduled by MSGB-RNTI with RAPID which is not associated with the corresponding PRACH transmission from the UE and transmission of only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure.
The UE behavior for Case 2c and 2d is described 38.213 and copied below –  
As the above paragraph only describes longest amount of time the UE should be ready to transmit the PRACH, FG 48-2 UE can always transmit PRACH earlier. Therefore, in our view, there is no specification impact from Case 2c and 2d..When 
-	a UE receives a PDSCH scheduled by a DCI format with CRC scrambled by a RA-RNTI or a MsgB-RNTI over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS or larger than 12 PRBs for 30 kHz SCS, and 
-	the UE does not correctly receive the transport block provided by the PDSCH, or if the higher layers at the UE do not identify a RAPID associated with a corresponding PRACH transmission from the UE
the UE shall be ready to transmit a PRACH no later than  msec for 15 kHz SCS, or no later than  msec for 30 kHz SCS, after the last symbol of the PDSCH reception, or after the last symbol of the window as described in Clauses 8.2 and 8.2A.

It can be seen that there is no specification impact to 2-step random access for Case 2a, 2c, 2d from the agreement that RAR PDSCH timeline relaxation does not apply to FG 48-2 UEs for CFRA.
Observation 2: There is no specification impact to 2-step random access for Case 2a, 2c, 2d from the agreement that RAR PDSCH timeline relaxation does not apply to FG 48-2 UEs for CFRA.
For Case 2b, it should be clarified in the specification that the timeline relaxation does not apply for FG 48-2 UEs for CFRA.
Proposal 1: For Case 2b (between reception of successRAR and transmission of corresponding HARQ-ACK), it should be clarified in the specification that the timeline relaxation does not apply for FG 48-2 UEs for CFRA.
Issue #3 – Simultaneous reception of unicast and broadcast/multicast:
For bandwidth limited UE, it was agreed to further discuss simultaneous reception of unicast and MBS broadcast/multicast PDSCHs when the total number of PRBs exceeds the maximum number of PRBs that the UE can receive or process per slot. In our view, this is a valid case as otherwise the gNB would either have to always restrict the number of PRBs to be within the 5 MHz limit or avoid simultaneous scheduling of unicast and broadcast/multicast all together. As a result, UE behavior should be defined when this happens. There are three potential options: (1) prioritize unicast, (2) prioritize broadcast/multicast, or (3) up to UE implementation. Note that even if prioritization is defined, the UE might still be able to decode both, e.g. it can decode unicast first then try to decode multicast/broadcast.
In our view, unicast should be prioritized over MBS broadcast/multicast. Generally, unicast traffic has higher priority than MBS broadcast/multicast. Therefore, the network should be assured that the UE will try to decode unicast traffic when it is scheduled. Furthermore, this prioritization is aligned with the following agreement from RAN1#114 –
· For UE BB bandwidth reduction, the number of PRBs scheduled in DCI can be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for:
· Broadcast MBS PDSCH without any PDSCH in next slot
· Broadcast MBS PDSCH without MBS PDSCH repetition
In this case, the MBS broadcast is not required to be processed when there is a unicast PDSCH in the next slot, which effectively prioritizes unicast PDSCH.
Proposal 2: For simultaneous reception of unicast and broadcast/multicast PDSCHs for FG 48-1 UE, when the total number of PRBs exceeds the maximum number of PRBs that the UE can receive or process per slot, the UE should prioritize unicast.
Issue #4 – Potential clarification of “A UE that has not indicated FG 48-2”:
In RAN1#114, it was agreed to continue to discuss potential clarification of “A UE that has not indicated FG 48-2” and “A UE that indicated FG 48-2”. In 38.213, the phrases appear as follows –
   
In RAN1#114bis, it was suggested to replace “indicated” with “supporting” as this would be applicable also to UE in idle mode. In our view, it is clearer to replace “A UE that has not indicated FG 48-2” with “A UE not supporting FG 48-2”. However, for the last paragraph, we feel that the specification is clear and there is no need to update the UE description.A UE that has not indicated FG 48-2 does not expect to transmit a PUSCH over a bandwidth that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, per hop in a slot.
A UE that has not indicated FG 48-2 does not expect to process a PDSCH reception that is scheduled by a DCI format with CRC scrambled by a C-RNTI, CS-RNTI, or MCS-C-RNTI over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, in a slot.
A UE that has not indicated FG 48-2 is not required to process a PDSCH reception in slot  that is scheduled by a DCI format with CRC scrambled by a G-RNTI for broadcast over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, when the PDSCH reception is with repetitions or when the UE receives another PDSCH in slot .
A UE is not required to process a PDSCH reception that is scheduled by a DCI format with CRC scrambled by a TC-RNTI over a number of PRBs that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, in a slot.
A UE that indicated FG 48-2 does not expect to transmit a PUSCH over a bandwidth that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, per hop in a slot, where the PUSCH is scheduled by RAR UL grant or by a DCI scrambled by a TC-RNTI, or is configured for a Type-2 random access procedure.

Proposal 3: Replace “A UE that has not indicated FG 48-2” with “A UE not supporting FG 48-2” in the paragraphs in 38.213 clause 17.1A.
Conclusions
In this contribution, we consider the remaining issues for eRedCap and make the following proposals and observations –
Observation 1: There is no specification impact to 4-step random access from the agreement that RAR PDSCH timeline relaxation does not apply to FG 48-2 UEs for CFRA.
Observation 2: There is no specification impact to 2-step random access for Case 2a, 2c, 2d from the agreement that RAR PDSCH timeline relaxation does not apply to FG 48-2 UEs for CFRA.
Proposal 1: For Case 2b (between reception of successRAR and transmission of corresponding HARQ-ACK), it should be clarified in the specification that the timeline relaxation does not apply for FG 48-2 UEs for CFRA.
Proposal 2: For simultaneous reception of unicast and broadcast/multicast PDSCHs for FG 48-1 UE, when the total number of PRBs exceeds the maximum number of PRBs that the UE can receive or process per slot, the UE should prioritize unicast.
Proposal 3: Replace “A UE that has not indicated FG 48-2” with “A UE not supporting FG 48-2” in the paragraphs in 38.213 clause 17.1A.
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