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1. [bookmark: _Toc120549591]Introduction
In RAN1#112b meeting, the following agreements about UE complexity reduction were agreed[1]. 
	Agreement
Confirm the following working assumption by assuming that Msg3 indication is available
Working Assumption
· For UE BB complexity reduction, a UE is able to receive a Msg4 PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
· The UE is not required to process a Msg4 PDSCH with a larger number of PRBs than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.

Agreement
Update the agreements for SI PDSCH with the clarification as follows:
· For UE BB bandwidth reduction, for SIB1 (PDSCH),
· Allow the scheduling of SIB1 to be larger than 5 MHz (as in legacy operation). The scheduling of SIB1 PDSCH is allowed to be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.
· For UE BB bandwidth reduction, for broadcast OSI (PDSCH),
· Allow the scheduling of broadcast OSI (PDSCH) to be larger than 5 MHz (as in legacy operation). The scheduling of OSI PDSCH is allowed to be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS.


Agreement
[Draft] LS R1-2304258 is endorsed in principle with changing “to specify” to “to consider”.
Final LS R1-230xxxx is endorsed

Agreement
Down-select one among the following options in RAN1#113:
· Option 1:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
· When Msg1 indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· Option 2:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
· When Msg1 indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· Option 3:
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· FFS: Whether legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
· When Msg1 indication for Rel-18 eRedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· Option 4:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
· When Msg1 indication for Rel-18 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).

Conclusion
For UE BB bandwidth reduction, for autonomous SI acquisition, the following paragraph in TS 38.214 clause 5.1 still applies:
· “The UE is expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI during a process of autonomous SI acquisition.”
· FFS: Msg4 PDSCH scheduled by TC-RNTI case

Agreement
The potential timeline relaxations for the following cases are FFS:
· For 2-step RACH:
· Case 2a: Between reception of fallbackRAR and transmission of Msg3
· Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
· For 4-step RACH:
· Case 4a: Between reception of RAR PDSCH in which UE does not correctly receive the transport block and upcoming transmission of PRACH
· Case 4b: Between reception of RAR with RAPID which is not associated with the corresponding PRACH transmission and upcoming transmission of PRACH


In this contribution, we give our considerations on the following issues and make proposals.
· Issue 1: Random access timeline and separate early indication for R18 eRedCap
· Issue 2: Timeline relaxation
· Issue 3: The constraint value determination for peak data rate reduction
· Issue 4: Simultaneous reception of unicast and broadcast PDSCH
2. Discussion on UE complexity reduction
In this section, we will provide our considerations on each above issues.
· Issue 1: Random access timeline and separate early indication for R18 eRedCap
In RAN1 112b meeting, separate early indication for R18 eRedCap was discussed jointly with random access timeline relaxation value X, there were 4 options for further down-selection. 
Between X = 0.5/0.25 ms and X = 1/0.5 ms for 15/30 kHz SCS, we prefer smaller X to remain more scheduling flexibility of PUSCH TDRA configuration for R18 RedCap UEs and reduce the impact of random access timeline NT,1 + NT,2 + 0.5 + X ms on access latency of R17 RedCap UEs. No matter which X value is agreed, legacy default TDRA table and Δ should be reused, since the original intention to choose BW3 instead of BW1 as bandwidth reduction scheme of R18 RedCap is to reuse legacy initial access procedure with less spec impact. 
Regarding separate early indication for R18 RedCap, network configuration of early indication provides sufficient flexibility, but flexibility should depend on whether it is useful. From the perspective of RAR reception and Msg3 size (4 or 6 RB in practical network), there is no need to distinguish R17 RedCap and R18 RedCap UEs. 
From the perspective of random access timeline, when X = 0.5/0.25 ms, entries (with j+1, j+2 or j+3) of PUSCH TDRA table are valid for both 15 and 30 kHz, scheduling of K2 is flexible. Even when X = 1/0.5 ms, entries (with j+1 or j+2 for 15 kHz, and j+1, j+2 or j+3 for 30 kHz) are valid, there still remain sufficient scheduling flexibility of K2 if scheduling based on timeline requirement of R18 RedCap. On the other hand, when R18 RedCap UE without separate EI in Msg1, the segmentation of RO and the contention for RACH resources are less severe, RAR size is probably less than 5MHz so that it is not necessary to consider X value when scheduling Msg3. Network can prioritize guarantee access delay of other kinds of UEs, sometimes scheduled K2 may not satisfy timeline requirement of R18 RedCap. In this case, UE behavior is up to the UE implementation and R18 RedCap UEs may retry random access, the access latency of R18 RedCap UEs may increase but it is acceptable to R18 RedCap UEs. Therefore, there is no strong necessity to introduce additional EI in Msg1 for R18 RedCap UEs from the perspective of timeline requirement. 
If EI in Msg1 is configured for R17 RedCap UEs, R18 RedCap UEs can reuse EI in Msg1. If EI in Msg1 is not configured for R17 RedCap UEs, as also questioned by some companies, it is difficult to find a scenario where EI in Msg1 for R18 RedCap is needed in this case. Actually, it is more necessary to distinguish legacy and R17 RedCap than distinguishing R17 RedCap and R18 RedCap.
Above all, option1 with smaller X is our most preference, which enable to reuse existing PUSCH TDRA table and flexible scheduling of Msg3 for legacy UEs, R17 RedCap UEs and R18 RedCap UEs, and avoid additional EI in Msg1 for R18 RedCap UEs. If there is not technical analysis proving that X=0.5/0.25 ms is not sufficient, option1 is the best way to go forward. 
If EI in Msg1 for R18 RedCap has to be accepted, we can accept option 4 as a compromise, but we want to clarify that when Msg1 indication for Rel-18 RedCap UEs is configured, it is used by Rel-18 RedCap UEs. When Msg1 indication for Rel-18 RedCap UEs is not configured, Msg1 indication for Rel-17 RedCap UEs is used by Rel-18 RedCap UEs.
Proposal 1: Regarding random access timeline and separate early indication for R18 RedCap, our first preference is Opiton 1.
· Option 1:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
· When Msg1 indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).

Proposal 2: Regarding random access timeline and separate early indication for R18 RedCap, if Option 1 can not reach consensus, we can accept Option 4 as a compromise, with some additional clarification.
· Option 4:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
· When Msg1 indication for Rel-18 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· When Msg1 indication for Rel-18 RedCap UEs is not configured, Msg1 indication for Rel-17 RedCap UEs is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· Issue 2: Timeline relaxation
The potential timeline relaxations for following 2-step RACH and 4-step RACH cases are FFS. 
· For 2-step RACH:
· Case 2a: Between reception of fallbackRAR and transmission of Msg3
· Case 2b: Between reception of successRAR and transmission of corresponding HARQ-ACK
· For 4-step RACH:
· Case 4a: Between reception of RAR PDSCH in which UE does not correctly receive the transport block and upcoming transmission of PRACH
· Case 4b: Between reception of RAR with RAPID which is not associated with the corresponding PRACH transmission and upcoming transmission of PRACH

In current spec, timeline requirement for these cases are as follow.

	38.213 clause 8
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgB-RNTI, and a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer
-	an uplink grant if the RAR message(s) is for fallbackRAR and a random access preamble identity (RAPID) associated with the PRACH transmission is identified, and the UE procedure continues as described in Clause 8.2 when the UE detects a RAR UL grant, or
-	transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, where 
-	a PUCCH resource for the transmission of the PUCCH is indicated by PUCCH resource indicator field of 4 bits in the successRAR from a PUCCH resource set that is provided by pucch-ResourceCommon 
-	a slot for the PUCCH transmission is indicated by a PDSCH-to-HARQ_feedback timing indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as , where  is a slot of the PDSCH reception and  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214]
-	the UE does not expect the first symbol of the PUCCH transmission to be after the last symbol of the PDSCH reception by a time smaller than  msec where  is the PDSCH processing time for UE processing capability 1 [6, TS 38.214]

[bookmark: OLE_LINK7][bookmark: OLE_LINK6]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 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 is expected to transmit a PRACH no later than NT,1 + 0.75 msec after the last symbol of the window, or the last symbol of the PDSCH reception, where [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH processing time for UE processing capability 1 assuming [image: ] 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 [image: ], the UE assumes [image: ] [6, TS 38.214]. For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines [image: ] assuming SCS configuration [image: ].



For case 2a, 4a. 4b, the same X value as random access timeline NT,1 + NT,2 + 0.5 + X ms can be adopted. For case 2b,  should be larger than  + X msec, where  are defined in Table 5.3-1 and 6.1.2.1.1-5 of TS 38.214. 
Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
	dmrs-AdditionalPosition ≠ pos0 in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB 
or if the higher layer parameter is not configured 

	0
	8
	N1,0

	1
	10
	13

	2
	17
	20

	3
	20
	24


Table 6.1.2.1.1-5: Definition of value Δ
	µPUSCH
	Δ

	0
	2

	1
	3

	2
	4

	3
	6


No matter X=0.5/0.25 ms or X=1/0.5 ms for 15/30 kHz SCS, all PDSCH-to-HARQ_feedback timing values {1, 2, 3, 4, 5, 6, 7, 8} are available, the same X value as random access timeline NT,1 + NT,2 + 0.5 + X ms can be adopted.
Proposal 3: For timeline relaxation cases 2a, 2b, 4a, 4b, the same X value as random access timeline NT,1 + NT,2 + 0.5 + X ms is adopted.
·  Issue 3: The constraint value determination for peak data rate reduction
In WID, the peak data rate for Rel-18 RedCap is described as “The supported peak data rate for Rel-18 RedCap targets to 10Mbps.”, and the objective of the WID related to peak data rate is as following,
· UE peak data rate reduction
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.
According to the WID, the peak data rate target 10Mbps is a minimum value, this is aligned with the peak data rate defined for legacy and R17 RedCap UEs,. So for R18 RedCap UEs, vLayers·Qm·f should be larger than a constraint value X corresponding to peak data rate target 10Mbps.
According to conclusion of RAN#99 meeting, PR1 as standalone feature or PR1 as add on feature is targeted at the same peak date rate 10Mbps, which does not intend to change the WID objective, but only gives a target relaxed peak data rate value. So that for PR1 standalone R18 RedCap UEs, vLayers·Qm·f is also larger than a constraint value X corresponding to 10Mbps.
So we should follow the WID objective and all the previous RAN1 agreements, which all intend to define a lower bound for the peak data rate.
We understand the concern that without a upper bound, the R18 RedCap peak data rate may be large. The WID says Rel-18 RedCap should provide NR support for low-tier devices between existing LPWA UEs and the capabilities of Rel-17 RedCap UEs. We are also open to define an upper bound of peak data rate of R18 RedCap UEs. 
In the following, we will discuss the constraint value X of PR1 as standalone feature and PR1 as add on feature. When UE peak data rate reduction is supported as a standalone feature, the following Table.1 gives our calculation of peak data rate for different X values according to TS38.306.
Table.1 peak data rate calculation for different X values for 20MHz+PR1
	SCS&PRB
	X value
	DL
	UL

	15KHz,106RB
	X=0.8
	11.3Mbps
	12.2Mbps

	
	X=0.5
	7.1Mbps
	7.6Mbps

	30KHz,51RB
	X=0.8
	10.9Mbps
	11.6Mbps

	
	X=0.5
	6.8Mbps
	7.3Mbps


When UE peak data rate reduction is supported as an add-on to UE BB bandwidth reduction, the following Table.2 gives our calculation of peak data rate for different X values.
Table.2 peak data rate calculation for different X values for BW3+PR1
	SCS&PRB
	X value
	DL
	UL

	15KHz,25RB
	X=3.2
	10.7Mbps
	11.45Mpbs

	
	X=3
	10.03Mbps
	10.73Mbps

	30KHz,12RB
	X=3.2
	10.27Mbps
	10.99Mbps

	
	X=3
	9.63Mbps
	10.3Mbps


Based on above peak data rate calculation, when PR1 as a standalone feature, for 15KHz and 30KHz SCS, X should be no smaller than 0.8 to support 2 layer UEs. When PR1 as an add-on to BW3, for 15KHz SCS, X should be no smaller than 3, while for 30KHz SCS with PRB number 12, X should be no smaller than 3.2. To make a common value for both 15KHz and 30KHz, X=3.2 is proposed.
Proposal 4: 
For UE peak data rate reduction without UE BB bandwidth reduction,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ 0.8.
For UE peak data rate reduction with UE BB bandwidth reduction,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ 3.2.
Proposal 5: An upper bound of peak data rate of R18 RedCap UEs can be considered. 
·  Issue 4: Simultaneous reception of unicast and broadcast PDSCH
For simultaneous reception of unicast and autonomous SI acquisition, when the combined bandwidth of unicast PDSCH other than Msg4 and SI PDSCH is larger than the UE can process per slot, it has been agreed that the UE follows legacy behavior during a process of autonomous SI acquisition. 
When the combined bandwidth of Msg4 PDSCH scheduled by TC-RNTI and SI PDSCH is larger than the UE can process per slot, 
· if bandwidth of Msg4 is no more than the UE can process per slot, the UE follows legacy behavior during a process of autonomous SI acquisition. 
· if bandwidth of Msg4 is larger than the UE can process per slot, according to previous agreement, UE is not the UE decodes SI PDSCH. 
Proposal 6: For UE BB bandwidth reduction, for autonomous SI acquisition, when the combined bandwidth of Msg4 PDSCH scheduled by TC-RNTI and SI PDSCH is larger than the UE can process per slot, 
·  if bandwidth of Msg4 is no more than the UE can process per slot, the following paragraph in TS 38.214 clause 5.1 still applies:
“The UE is expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI during a process of autonomous SI acquisition.”
·  if bandwidth of Msg4 is larger than the UE can process per slot, the UE decodes SI PDSCH. 
3. Conclusion
In this contribution, we give our consideration on UE complexity reduction, and the following proposals are made.
Proposal 1: Regarding random access timeline and separate early indication for R18 RedCap, our first preference is Opiton 1.
· Option 1:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is not supported.
· When Msg1 indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).

Proposal 2: Regarding random access timeline and separate early indication for R18 RedCap, if Option 1 can not reach consensus, we can accept Option 4 as a compromise, with some additional clarification.
· Option 4:
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms for 15/30 kHz SCS
· Note: Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
· When Msg1 indication for Rel-18 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· When Msg1 indication for Rel-18 RedCap UEs is not configured, Msg1 indication for Rel-17 RedCap UEs is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
Proposal 3: For timeline relaxation cases 2a, 2b, 4a, 4b, the same X value as random access timeline NT,1 + NT,2 + 0.5 + X ms is adopted.
Proposal 4: 
For UE peak data rate reduction without UE BB bandwidth reduction,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ 0.8.
For UE peak data rate reduction with UE BB bandwidth reduction,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ 3.2.
Proposal 5: An upper bound of peak data rate of R18 RedCap UEs can be considered. 
[bookmark: _GoBack]Proposal 6: For UE BB bandwidth reduction, for autonomous SI acquisition, when the combined bandwidth of Msg4 PDSCH scheduled by TC-RNTI and SI PDSCH is larger than the UE can process per slot, 
·  if bandwidth of Msg4 is no more than the UE can process per slot, the following paragraph in TS 38.214 clause 5.1 still applies:
“The UE is expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI during a process of autonomous SI acquisition.”
·  if bandwidth of Msg4 is larger than the UE can process per slot, the UE decodes SI PDSCH. 
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