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Introduction
In RAN#99, the following has been agreed to allow different implementation, while minimizing fragmentation among R18 eRedCap implementations. 
	Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 are designed/targeted to same peak data rate, i.e., 10Mbps

Note 1: Peak data rate of "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is same including unicast and broadcast respectively.
Note 2: PRB processing capability of "Rel-18 eRedCap: UE capable of 20MHz + PR1" is not limited to "25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS" and it corresponds to PRB size corresponding to 20 MHz.
Note 3: The only difference between "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is Note 2 and vLayers·Qm·f   in order to have the same peak rate.
Note 4: The initial access procedure of Rel-18 eRedCap UE capable of 20MHz + PR1 is realized by following:
· Same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1



In RAN#101 above WA was confirmed and WID has been updated to reflect above in RP-232671.
Discussion
CFRA and processing time relaxation for FG 48-2  
	Agreement
· The following does not apply to FG 48-2 UEs for CFRA:
· 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
· 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
· 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



From 38.321 17.6.0, 4-step RACH CFRA it is clear that UE monitors C-RNTI after transmitting a CFRA preamble. This means that RAN1 clauses on processing time relaxation do not apply to CFRA.
	[bookmark: _Toc37296181][bookmark: _Toc46490307][bookmark: _Toc52752002][bookmark: _Toc52796464][bookmark: _Toc146701121]5.1.4	Random Access Response reception
Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted on a non-terrestrial network:
3>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the PDCCH occasion as specified in TS 38.213 [6].
2>	else:
3>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission.
2>	monitor for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell identified by the C-RNTI while ra-ResponseWindow is running.
1>	else:
2>	if the Random Access Preamble was transmitted on a non-terrestrial network:
3>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the PDCCH occasion as specified in TS 38.213 [6].
2>	else:
3>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission.
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.
*** parts are omitted ***




Observation-1: According to current specification, for 4-step RACH procedure, time relaxation RAN1 clause(s) in 38.213 is/are not applicable to FG 48-2 for CFRA.
From 38.321 17.6.0, 2-step RACH CFRA it is bit more complicated. A UE includes C-RNTI MAC-CE if it has RRC connection, this can be in case of both CFRA or CBRA. This because CCCH is used for initial access, i.e. those mobiles that do not have a radio resource control, RRC connection.
	[bookmark: _Toc37296180][bookmark: _Toc46490306][bookmark: _Toc52752001][bookmark: _Toc52796463][bookmark: _Toc146701120]5.1.3a	MSGA transmission
*** parts are omitted ***
1>	if this is the first MSGA transmission within this Random Access procedure:
2>	if the transmission is not being made for the CCCH logical channel:
3>	indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission.
*** parts are omitted ***


If UE includes C-RNTI MAC-CE in PUSCH part of MsgA, then it monitors C-RNTI in addition to MSGB-RNTI. In CFRA cases UE included C-RNTI MAC-CE and gNB should be able to always use C-RNTI based on received preamble or PUSCH part of MsgA.
	[bookmark: _Toc37296182][bookmark: _Toc46490308][bookmark: _Toc52752003][bookmark: _Toc52796465][bookmark: _Toc146701122]5.1.4a	MSGB reception and contention resolution for 2-step RA type
Once the MSGA preamble is transmitted, regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	start the msgB-ResponseWindow at the PDCCH occasion as specified in TS 38.213 [6], clause 8.2A;
1>	monitor the PDCCH of the SpCell for a Random Access Response identified by MSGB-RNTI while the msgB-ResponseWindow is running;
1>	if C-RNTI MAC CE was included in the MSGA:
2>	monitor the PDCCH of the SpCell for Random Access Response identified by the C-RNTI while the msgB-ResponseWindow is running.
*** parts are omitted ***


Observation-2: According to current specification, for 2-step RACH procedure time relaxation RAN1 clause(s) in 38.213 is applicable,
· when a UE does not include MAC-CE C-RNTI, i.e. when UE does not have RRC connection. 
· when a gNB does not receive C-RNTI MAC-CE in PUSCH part of MsgA and schedules MsgB with MSGB-RNTI. 
· Note: For CFRA UE always includes C-RNTI MAC-CE in PUSCH part of MsgA and gNB also knows C-RNTI from PRACH part of MsgA

Proposal-1: Conclusion: Unless RAN1 wants to apply processing time relaxation for FG48-2 also for 2-step RACH CBRA cases in RRC connected mode, there is no specification impact from previous agreement:
· The following does not apply to FG 48-2 UEs for CFRA:
· RAR PDSCH timeline relaxation 
On “UE has [not] indicated FG 48-2”  
For the cases when restriction is applicable only to UE not supporting FG 48-2 we are fine to clearly state “UE that does not support FG 48-2”. On the other hand, for the CBRA related 4/2-step procedure which should be common for both feature groups, reference to FG 48-2 shall be removed. This being captured with track changes P2 in “green”. If this change is not adopted, specification is not clear nor compliant with plenary guidance on initial access being the same for FG48-1 and FG48-2.
Proposal-2: Adopt the following TP1 for 38.213
	[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 does not supportindicated 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 does not supportindicated 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  does not support 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.
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.
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.
*** Unchanged parts are omitted ***


BW reduction design 
 Broadcast and multicast
	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)



For broadcast, we do not see this being valid case for BB reduced UE, since we have already the following agreement for broadcast 
“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 .”
On top of above, similarly to RAR, not only n+1 but also n should be PDSCH-free slot, to keep processing requirements consistent.
For multicast, we prefer not to support simulation reception for BB limited UE if they would span more than 12/25PRBs, unless processing time relaxation are allowed. Based on previous agreements and discussions we had, multicast will be configured separately for eRedCap UEs, and gNB may avoid simultaneous unicast in RRC connected mode. 
Therefore, current specification text in 38.214 is sufficient.
· “For a reduced capability UE that indicates supportOfRedCap-r18 but not indicating FG 48-2, if the UE is capable of receiving FDMed unicast and multicast/broadcast PDSCH per slot, the UE can decode the two PDSCHs, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs, if the total number of PRBs allocated is no more than 25 PRBs when configured with SCS m = 0 or no more than 12 PRBs when configured with SCS m = 1.”

Proposal-3: Conclude that below case is not a valid case for BB reduced eRedCap UE
· 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)
Capabilities for simultaneous transmission of MBS
There has been also discussion in RAN1#114b on whether to introduce new capabilities in R18 for simultaneous PDSCH and multicast/broadcast. In our opinion, existing capabilities from R17 are sufficient. It is understood that any specification (e.g. agreed BW restrictions) applicable to R18 eRedCap would apply also to below R17 capabilities. Therefore, we do not see a need to introduce new capabilities for R18 eRadCap regarding MBS.
 
	33. NR_MBS
	33-1-2
	FDM-ed unicast PDSCH and group-common PDSCH for broadcast
	1. Support FDM between one unicast PDSCH and one group-common PDSCH for broadcast in RRC CONNECTED mode in a slot.

	33. NR_MBS
	33-3-2
	FDM-ed unicast PDSCH and one group-common PDSCH for multicast
	1. Support FDM between one dynamically scheduled unicast PDSCH and one dynamically scheduled group-common PDSCH for multicast in RRC CONNECTED mode in a slot.



Proposal-4: R17 MBS capabilities are reused with understanding that R18 specification changes of eRedCap are applicable on top of those.
Capability for 2 PDCCH scheduling PUSCH in HD-FDD
As discussed in Appendix, having capability to schedule 2 PDCCH scheduling PUSCH in a slot in HD-FDD
· improves spectral efficiency. 
· improves UE perceived TP for the customer.
· does not induce any specification change.
· is optional for both gNB and UE.
· is applicable only in RRC connected.
Proposal-5: Introducing optional capability to allow reception of two DCIs scrambled with C-RNTI, CS-RNTI, MCS-C-RNTI scheduling PUSCH per slot. 
· Note: this capability applies only to R18 Redcap UE indicating R17 HD-FDD feature.
· Note: there is no specification impact in RAN1
Conclusions 
Observation-1: According to current specification, for 4-step RACH procedure, time relaxation RAN1 clause(s) in 38.213 is/are not applicable to FG 48-2 for CFRA.
Observation-2: According to current specification, for 2-step RACH procedure time relaxation RAN1 clause(s) in 38.213 is applicable,
· when a UE does not include MAC-CE C-RNTI, i.e. when UE does not have RRC connection. 
· when a gNB does not receive C-RNTI MAC-CE in PUSCH part of MsgA and schedules MsgB with MSGB-RNTI. 
· Note: For CFRA UE always includes C-RNTI MAC-CE in PUSCH part of MsgA and gNB also knows C-RNTI from PRACH part of MsgA

Proposal-1: Conclusion: Unless RAN1 wants to apply processing time relaxation for FG48-2 also for 2-step RACH CBRA cases in RRC connected mode, there is no specification impact from previous agreement:
· The following does not apply to FG 48-2 UEs for CFRA:
· RAR PDSCH timeline relaxation 
Proposal-2: Adopt the following TP1 for 38.213 …
Proposal-3: Conclude that below case is not a valid case for BB reduced eRedCap UE
· 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)
Proposal-4: R17 MBS capabilities are reused with understanding that R18 specification changes of eRedCap are applicable on top of those.
Proposal-5: Introducing optional capability to allow reception of two DCIs scrambled with C-RNTI, CS-RNTI, MCS-C-RNTI scheduling PUSCH per slot. 
· Note: this capability applies only to R18 Redcap UE indicating R17 HD-FDD feature.
· Note: there is no specification impact in RAN1
Appendix
If two PUSCH scheduling DCI are allowed, and in case where single UE is scheduled in the cell, HD-FDD UE throughput can be increased from 50->75% of that of FD-FDD, this directly improving the spectral efficiency of HD-FDD scheduler. Scheduling is illustrated in Figure 1, where 7bit bitmap corresponds to symbol allocation within a half-slot. This scheduling scheme supports TA for up to 30km (4symbol gap), while keeps max K2=4.
[image: ]
Figure 1 Improving spectral efficiency for HD-FDD with allowing 2 UL unicast DCI per slot
Therefore, we suggest adding at least optional FG 48-3.
Proposal-4: A R18 RedCap UE supporting half-duplex, should be capable to process one additional unicast DCI scheduling UL [per slot per scheduled CC] for FDD.
	48. NR_e-redcap
	48-3
	Half-duplex FDD operation for RedCap UE
	1. Half-duplex FDD operation (instead of full-duplex FDD operation) for RedCap UE
2. Processing one additional unicast DCI scheduling UL per slot [per scheduled CC] for FDD
	48-1


It is noted that already agreed TEI-18 FG 55-3 can achieve desired functionality showed in Figure 1, achive with less overhead compared to proposed 48-3. However, implementation effort on both UE and eNB side is significantly higher for FG 55-3 compared to proposed FG 48-3. FG 55-3 comes with DCI format changes and comes with new RRC parameters.  
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  Discussion   2.1   CFRA   and processing time relaxation  for FG 48 - 2      

Agreement      The following does not apply to FG 48 - 2 UEs for CFRA:   o   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      Case 2b: Between reception of successRAR and transmission of corresponding HARQ - ACK  

