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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1#114bis meeting, following agreements were made for UE complexity reduction [1]:
	Random access timeline

Agreement: 
· The following does not apply to FG 48-2 UEs for CFRA:
· [bookmark: _Hlk148792676][bookmark: _Hlk148792435]RAR PDSCH timeline relaxation
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
· [bookmark: _Hlk148791498]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.

MBS bandwidth

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).

[bookmark: _Hlk148710090]Simultaneous reception
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: 
· [bookmark: _Hlk148969078]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:
· [bookmark: _Hlk148969044]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.

PDSCH/PUSCH bandwidth

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 addition, following working assumption was confirmed in RAN2#123bis meeting [2]. 
	Working assumption: No need to have separate cell barring for “eRedCap UE capable of 20MHz + PR1” and “eRedCap UE capable of BW3/PR3+ PR1” is confirmed as RAN2 agreement.



In this contribution, we provide our views on the remaining issues for Rel-18 eRedCap UE. 

2. Random access timline 
In RAN1#114bis meeting, it was agreed that the RAR PDSCH timeline relaxation does not apply to FG 48-2 UEs for CFRA. One remaining issue is whether/how specification update is needed for 4-step and 2-step CFRA considering the agreement, especially for 2-step CFRA, multiple cases i.e., 2a ~ 2d are listed for further discussion.  
The reason for not applying the timeline relaxation for FG48-2 UE for CFRA case, more precisely is for successful CFRA is because gNB can successfully identify the FG48-2 eRedCap UE by correctly decoding the PRACH preamble since the preamble for 4-step and 2-step CFRA are dedicated for the UE. Therefore, regardless it is 2-step or 4-step, the CFRA procedure is considered successfully completed when the UE receives/correctly decodes the PDCCH addressed to C-RNTI or PDCCH addressed to RA-RNTI/MSGB-RNTI scheduling the TB (i.e., random access response or MSGB) containing the Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX [4].  Therefore, for successful CFRA including the Case 2a (e.g. fallbackRAR) for 2-step RACH, there is no MSG3 transmission which is defined as associated with the UE Contention Resolution Identity.
	From TS 38.321
Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a Random Access procedure.



Observation 1: For CFRA, regardless it is 4-step or 2-step, the CFRA procedure is considered successfully completed in the second step when the UE receives/correctly decodes the PDCCH addressed to C-RNTI or PDCCH addressed to RA-RNTI/MSGB-RNTI scheduling the TB (i.e., random access response or MSGB) containing the Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX
Observation 2: For contention free 2-step RACH, Case 2a is not accurate and should be modified as following:
· Case 2a: Between reception of fallbackRAR and transmission of Msg3 PUSCH scheduled by a RAR UL grant

In addition, for 2-step CFRA, Case 2b that “Between reception of successRAR and transmission of corresponding HARQ-ACK” does not exist since successRAR is used for contention resolution for contention based RACH. 
[bookmark: _Hlk148791965]For Case 2c and 2d, they are the cases that gNB cannot correctly decode the dedicated preamble, which means the gNB cannot identify the FG48-2 UE. Therefore, RAR PDSCH timeline relaxation should apply to FG 48-2 UE. 
Observation 3: For contention free 2-step RACH,
· Case 2b is irrelevant;
· Case 2c and 2d are the cases that gNB cannot identify the FG48-2 eRedCap UE.

Proposal 1: RAR PDSCH timeline relaxation should apply to FG 48-2 UE for following cases:
· 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.

By checking current description for relaxation of random access timeline in TS 38.213 [3], as shown below, it intends for CBRA from our understanding, it is irrelevant to the CFRA case. For successful CFRA case, since gNB already knows the FG48-2 UE capability, the scheduling is more like unicast PDSCH/PUSCH, the RAR PDSCH timeline relaxation does not apply. Therefore, we do not see any specification change is needed.  
Proposal 2: No specification update is needed for following:
· RAR PDSCH timeline relaxation does not apply to FG48-2 UE for CFRA. 

	[…]
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 PDSCH includes a RAR message with an RAR UL grant scheduling a Msg3 PUSCH transmission from the UE, as described in Clauses 8.2 and 8.2A 
the UE transmits the Msg3 PUSCH if a time between the last symbol of a PDSCH reception conveying the RAR message and the first symbol of the Msg3 PUSCH transmission is not smaller than  msec for 15 kHz SCS or  msec for 30 kHz SCS where  and  are defined in clause 8.3; otherwise, the UE behaviour is based on UE implementation.

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, 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.
[…]



3. MBS reception
One remaining issue related to the MBS is whether and how to update the specification for simultaneous reception of MBS broadcast/multicast and unicast PDSCH when the total number of PRBs exceeds the maximum number of PRBs that the UE can receive or process per slot on the condition that if this is a valid case. 
In the last meeting, it was agreed that for an eRedCap UE with bandwidth reduction, depending on indicated UE capability, the UE can decode both broadcast MBS and unicast PDSCH when the total number of PRBs does not exceed the maximum number of PRBs that the UE can receive or process per slot. It is reasonable to assume that if a Rel-18 eRedCap UE with BB bandwidth reduction indicates FG48-1 and FG 33-1-2/FG 33-3-2of FDM-ed unicast PDSCH and group-common PDSCH for broadcast/multicast, then gNB should not schedule the FDMed broadcast/multicast MBS and unicast PDSCH with the total number of PRBs larger than the one corresponding to 5MHz and should not make the scheduling such that the sum of the DL peak data rate larger than 10 Mbps. Therefore, this case should be viewed as invalid. Otherwise, if such case is allowed, it contradicts with the indicated UE capabilities; or more complicated, another UE capabilities that allow such case with defining the prioritization between broadcast/multicast MBS and unicast PDSCH need to be introduced. Therefore, for simplicity, we prefer to define above case as invalid.
Proposal 3: for an eRedCap UE with bandwidth reduction, following case is invalid. 
· Simultaneous reception of 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. 
About MBS features for Rel-18 eRedCap UEs, whether new features specific to Rel-18 eRedCap supporting MBS are needed depend on whether/how we can re-use the existing UE features defined for Rel-18 eRedCap and Rel-17 MBS.   
 
4. Other correction
There were some discussions on below highlighted parts in TS 38.213 [3]: 
	[bookmark: _Toc146214492]17.1A	Second procedures for RedCap UE
In this clause, the term 'UE' refers to a RedCap UE that indicates supportOfRedCap-r18.
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, MCS-C-RNTI, G-RNTI for multicast, or G-CS-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 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 .
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.
[…]


The main discussion points are following:  
1. Whether/how to remove the restriction on the number of PRBs for Msg.4 for FG48-2 eRedCap UEs in RRC_INACTIVE mode, see above highlighted description in cyan
2. Clarification of “A UE that has not indicated FG 48-2” and “A UE that indicated FG 48-2” in above highlighted description in yellow
For the first point, it is possible that gNB can identify a FG48-2 eRedCap UE if the gNB is the anchor gNB that successfully fetch the UE context. However, there are also other cases, for example, the anchor gNB failed to fetch the UE context, or the serving gNB for the FG48-2 eRedCap UE in inactive mode is not the anchor gNB, so that the non-anchor gNB cannot fetch the UE context. Therefore, it is not essential to optimize the case for FG48-2 eRedCap UE in RRC_INACTIVE mode.
Proposal 4: The restriction on the number of PRBs for Msg.4 applies for FG48-2 eRedCap UEs in RRC_INACTIVE mode. 
For the second point, as mentioned by some companies in [6], current wording of “has not indicated” and “indicated” is quite ambiguous on the timing including the valid time period for the capability indication. For example, the indicated capability can be considered valid/effective as long as a eRedCap UE indicates once, even if the eRedCap is release to the idle mode or changed the cell/operators. Therefore, update for the wording of  “that has not indicated FG48-2” and “that indicated FG48-2” is necessary.
Proposal 5: Adopt following TP in TS 38.213 Clause 17.1A
		Reason for change: 
	Interpretation on “A UE that has not indicated FG 48-2” and “A UE that indicated FG 48-2” in 38.213 clause 17.1A is ambiguous and unclear.

	Summary of change:
	Replace “A UE that has not indicated FG 48-2” with “A UE not supporting FG 48-2” 
Replace “A UE that indicated FG 48-2” with “A UE” to include both FG48-1 and FG48-2.

	Consequences if not approved:
	Different interpretations on the timing for “A UE that has not indicated FG 48-2” and “A UE that indicated FG 48-2”.



================================ TP starts =======================================
17.1A	Second procedures for RedCap UE
In this clause, the term 'UE' refers to a RedCap UE that indicates supportOfRedCap-r18.
A UE not supporting 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 not supporting 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, MCS-C-RNTI, G-RNTI for multicast, or G-CS-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 not supporting 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 .
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.
================================  TP ends =====================================



5. Conclusion
This contribution discusses the remaining issues for Rel-18 eRedCap UEs. The observations, proposals and TPs are summarized as following:

Observations
Observation 1: For CFRA, regardless it is 4-step or 2-step, the CFRA procedure is considered successfully completed in the second step when the UE receives/correctly decodes the PDCCH addressed to C-RNTI or PDCCH addressed to RA-RNTI/MSGB-RNTI scheduling the TB (i.e., random access response or MSGB) containing the Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX
Observation 2: For contention free 2-step RACH, Case 2a is not accurate and should be modified as following:
· Case 2a: Between reception of fallbackRAR and transmission of Msg3 PUSCH scheduled by a RAR UL grant

Observation 3: For contention free 2-step RACH,
· Case 2b is irrelevant;
· Case 2c and 2d are the cases that gNB cannot identify the FG48-2 eRedCap UE.

Proposals
Proposal 1: RAR PDSCH timeline relaxation should apply to FG 48-2 UE for following cases:
· 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.
Proposal 2: No specification update is needed for following:
· RAR PDSCH timeline relaxation does not apply to FG48-2 UE for CFRA. 

Proposal 3: for an eRedCap UE with bandwidth reduction, following case is invalid. 
· Simultaneous reception of 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. 
Proposal 4: The restriction on the number of PRBs for Msg.4 applies for FG48-2 eRedCap UEs in RRC_INACTIVE mode. 

[bookmark: _GoBack]Proposal 5: Adopt following TP in TS 38.213 Clause 17.1A
		Reason for change: 
	Interpretation on “A UE that has not indicated FG 48-2” and “A UE that indicated FG 48-2” in 38.213 clause 17.1A is ambiguous and unclear.

	Summary of change:
	Replace “A UE that has not indicated FG 48-2” with “A UE not supporting FG 48-2” 
Replace “A UE that indicated FG 48-2” with “A UE” to include both FG48-1 and FG48-2.

	Consequences if not approved:
	Different interpretations on the timing for “A UE that has not indicated FG 48-2” and “A UE that indicated FG 48-2”.



================================ TP starts =======================================
17.1A	Second procedures for RedCap UE
In this clause, the term 'UE' refers to a RedCap UE that indicates supportOfRedCap-r18.
A UE not supporting 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 not supporting 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, MCS-C-RNTI, G-RNTI for multicast, or G-CS-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 not supporting 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 .
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.
================================  TP ends =====================================
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