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[bookmark: _Ref521334010]Introduction
In Rel-17, a new type of UE with reduced capability, i.e. RedCap UE, was introduced to support scenarios with middle transmission requirements, such as industrial sensors, video surveillance, and wearables. To further expand the market for RedCap use cases with relatively low cost, low energy consumption, and low data rate requirements, further complexity reduction is considered in Rel-18. After a short study phase, a new WID was approved in RAN#97-e to continue reducing UE complexity for RedCap UE in Rel-18, a.k.a. eRedCap. The WID is further updated in RAN#98-e [1]. 
In this contribution, we provide our views on these potential solutions for Rel-18 RedCap evolution. In addition, we analyze coexistence issue between Rel-18 RedCap UE, non-RedCap UE and Rel-17 RedCap UE. 
Discussion
[bookmark: _Ref101701747]UE BB bandwidth reduction
[bookmark: _Ref115040410]Random access timeline
The following agreement was reached in RAN1#112bis-e regarding RAR PDSCH reception and Msg3 scheduling timeline, i.e. the value of X [3]:
	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).


The exact value of X (ms) for the minimum time between RAR PDSCH and Msg3, i.e. NT,1 + NT,2 + 0.5 + X ms, is still under discussion. The agreement includes all possible combinations between ‘early indication in Msg1’ and ‘value of X’. Among them, the value of X should be down-selected between 0.5/0.25 ms and 1/0.5 ms for 15/30 kHz SCS.
It is expected that X comes from additional processing time for RAR PDSCH when it is larger than 5 MHz bandwidth. Theoretically, the larger bandwidth is allocated to RAR PDSCH, the longer processing time may be required. However, the required processing time should not increase significantly. The reasons include:
· The largest delay in NT,1 comes from the PDCCH blind detection, which does not exist in RAR PDSCH -> Msg3. Hence the current timeline has considerable margin and should already be redundant. 
· The consumed time of some PDSCH decoding procedures does not grow linearly with the PDSCH bandwidth or even remains unchanged, e.g. FFT and LDPC decoding.
In short, it is proper to consider X no larger than 1 ms. Among all candidates, X=0.5/0.25 ms for 15/30 kHz SCS has the smallest restriction to network scheduling, so has the least potential impact to R17 RedCap UEs without Msg1 early indication for Rel-18 RedCap UEs. This is our first preference. X=1/0.5 ms can be considered, only if it is well justified. 
Also, for either option, no less than 5 entries of default TDRA table in UL can meet the relaxed timeline [7]. Such flexibility is enough for time domain scheduling and there is no need to introduce new default TDRA table in UL or new Δ for Msg3 scheduling.
Proposal 1: When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the Rel-18 RedCap UE can process per slot, for the reference time restriction NT,1 + NT,2 + 0.5 + X (ms), the value of X is:
· 0.5/0.25 ms for 15/30 kHz SCS (1st preference),
· 1/0.5 ms for 15/30 kHz SCS (Only if well justified).
· No new default TDRA table or Δ is introduced.
The following agreement was achieved on applying the relaxed the timeline to other cases [3]:
	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 our view, relaxed timeline can be applied to Case 4a and 4b for sure. For Case 2a and Case 2b, we have the following considerations:
· Case 2a implies that the network detects the MsgA PRACH successfully but does not decode MsgA PUSCH (with Rel-18 RedCap LCID) correctly. In case early indication in MsgA PRACH is not allowed or not configured, the network may not realize that the accessing UE is a Rel-18 RedCap UE. This is similar to the case of Msg2. Hence, it seems reasonable to allow fallback RAR to be larger than 25/12 for 15/30 kHz SCS, and subsequently to apply the relaxed timeline.
· Case 2b implies that the network decodes MsgA PUSCH (with Rel-18 RedCap LCID) successfully, which means the network can acknowledge the accessing UE is a Rel-18 RedCap UE. This is similar to the case of Msg4. In this case, it is natural for the network to send the successRAR with a PRB number no larger than 25/12 for 15/30 kHz SCS. 
Last but not least, the prerequisite of relaxed timeline shall be followed, i.e. only if the Msg2/MsgB is scheduled with a PRB number larger than 25/12 for 15/30 kHz SCS. If the scheduled Msg2/MsgB is with a PRB number no larger than 25/12 for 15/30 kHz SCS, the timeline is not relaxed.
Proposal 2: For potential timeline relaxation:
· Relaxed timeline can be applied to Case 2a, Case 4a, Case 4b, when the scheduled Msg2/MsgB is larger than 25/12 PRBs for 15/30 kHz SCS.
· Relaxed timeline does not apply to Case 2b.
Early indication for Rel-18 RedCap UE
As shown in Section 2.1.1, RAN1 reached an agreement on the down-selection for different combinations of ‘early indication in Msg1’ and ‘value of X’. In addition, the following working assumption was reached in RAN2#121bis-e [4]. 
	Working assumption: Use two new LCID values to support Msg3 early identification for eRedCap UE (can be revised and discussed together with other R18 WIs, if R18 WIs may occupy relatively many LCIDs).


For early indication in Msg1, it may be ‘needed’ in some case, but it is still not ‘essential’ due to the following reasons.
· From RAN2’s WA above, assuming the WA can be confirmed, early indication in Msg3 (MsgA PUSCH) will be mandatory for Rel-18 RedCap UE, just the same as Rel-17 RedCap UE. Thus, the WID requirement on separate early indication is already fulfilled.
· From RAN plenary’s agreement (see Section 2.2), the Rel-18 RedCap UE may be in a form of ‘20 MHz + PR1’. This means the difference between Rel-17 RedCap UE and Rel-18 RedCap UE can be even smaller, and hence the need to differentiate them before Msg3 is smaller too.
· Rel-18 RedCap UE is able to receive RAR PDSCH regardless of whether it is within 5 MHz or not. The only difference is the gap between RAR PDSCH and Msg3, which can be easily handled by gNB scheduling. 
The advantage of early indication in Msg1 is clear, i.e. providing some flexibility on different handling of Msg2/Msg3 from Rel-17 RedCap UE or non-RedCap UE. However, the disadvantage is significant, i.e. making RACH partitioning issue worse, which is already very complicated because many new features partition the PRACH resource since Rel-17 (RedCap, 2-step RACH, Msg3 repetition, RAN slicing, SDT…). Please also note that some topics in Rel-18 will further partition the RACH resource, e.g. PRACH repetition in Rel-18 coverage enhancement. We need to be more careful on introducing Msg1 early indication, especially considering that it is not an essential requirement. The additional flexibility is not for free but at the cost of RACH partitioning. 
Nevertheless, we observe the interest on early indication in Msg1 from some companies. One possible way forward is that early indication in Msg1 for 4-step RACH is supported, but early indication in MsgA PRACH for 2-step RACH is not supported. The following result can be achieved:
· RACH partitioning can be alleviated, since combinations for PRACH involving ‘Rel-18 RedCap + 2-step RACH’ will not exist.
· The need of early indication in MsgA PRACH is even weaker than Msg1, since MsgA PUSCH should carry Rel-18 RedCap LCID mandatorily, and the gNB will identify the Rel-18 RedCap UE by receiving MsgA PUSCH. With that, different scheduling of MsgB can be enabled, if desired. 
· Even if MsgA PUSCH is not correctly received, the gNB can handle the case in the same way as ‘early indication in Msg1 is not configured’. Thus the whole system will not be broken.
Hence, we propose the following compromise option based on Option 3 [/4] (depends on adopted value X) as a package. The 2-step RACH related part is marked in blue.
Proposal 3: Regarding early indication in Msg1 and the value of X for relaxed timeline,
· Modified Option 3 [/4]
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms [or 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 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).
· A network-configurable additional separate early indication in MsgA PRACH for Rel-18 eRedCap UEs is not supported.
· When MsgA PRACH indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
MsgB PDSCH bandwidth
In RAN1#112bis-e, the following WA on Msg4 PDSCH was confirmed [3]:
	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.


It is still FFS whether MsgB PDSCH follows the same principle with Msg4 PDSCH, i.e. allocable PRB number is limited to 25/12 for 15/30 kHz SCS, while non-continuous PRB allocation spreading the whole BWP is allowed. Some companies think that MsgB shall follow the same way as Msg2, while others think that MsgB shall apple the same handling of Msg4.
First of all, early indication in MsgA PUSCH can be assumed in this case due to RAN2’s agreement:
	Working assumption: Use two new LCID values to support Msg3 early identification for eRedCap UE (can be revised and discussed together with other R18 WIs, if R18 WIs may occupy relatively many LCIDs).


And then, as discussed in Section 2.1.1, depending on the MsgB carries successRAR or fallbackRAR, different handling is expected:
· Case successRAR: The gNB already acknowledge that the UE is a Rel-18 RedCap UE. Meanwhile, HARQ-ACK is required within legacy timeline. In this case, MsgB is closer to Msg4. It is reasonable to restrict the PRB number of MsgB no larger than 25/12 for 15/30 kHz SCS.
· Case fallbackRAR: The gNB may not be aware that this UE is a Rel-18 RedCap UE, e.g. due to incorrect MsgA PUSCH reception and lack of MsgA PRACH early indication. Hence, gNB use MsgB to schedules Msg3. In this case, MsgB is closer to Msg2. It is acceptable to allow the PRB number of MsgB to be larger than 25/12 for 15/30 kHz SCS.
Therefore, we have the following proposal, which should be a reasonable compromise.
Proposal 4: Assuming early indication in MsgA PUSCH is available,
· Rel-18 RedCap UE does NOT expect the PRB number of MsgB PDSCH is larger than 25/12 for 15/30 kHz SCS if MsgB carries successRAR for it, and no relaxed timeline for HARQ-ACK feedback is applied.
· Rel-18 RedCap UE is able to decode MsgB PDSCH with a PRB number larger than 25/12 for 15/30 kHz if MsgB carriers fallbackRAR for it, and the relaxed timeline for Msg3 scheduling can be applied.
Simultaneous reception
In RAN1#112, the following conclusion was achieved on simultaneous reception of two broadcasting channels [2].
	Conclusion
For UE BB complexity reduction, there is no need to relax the requirements on simultaneous reception of two broadcast PDSCH transmissions for SIB1/OSI/paging/RAR.


The case of unicast PDSCH vs. broadcast PDSCH still needs further discussion. In this section, we share our views on the handling for autonomous SI and P-RNTI triggered SI acquisition respectively.
Autonomous SI
In RAN1#112bis-e, the following conclusion was reached for the case of unicast PDSCH vs. autonomous SI acquisition [3]:
	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


For Msg4 PDSCH scheduled by TC-RNTI, first of all, we think it can almost be viewed as unicast PDSCH, since it is a corner case for multiple UEs to collide with the same TC-RNTI. Therefore, it is reasonable to assume that the UE is expected to decode Msg4 PDSCH during a process of autonomous SI acquisition. Moreover, Msg4 PDSCH scheduled by TC-RNTI requires HARQ-ACK feedback, just the same as normal PDSCH. A reasonable assumption is that UE prioritize decoding of Msg4 while storing SI for later decoding.
However, since the UE is still not in RRC_CONNECTED mode, it is difficult to set up restriction like PDSCH scheduled with C-RNTI, MCS-C-RNTI or CS-RNTI. Even for legacy UE, it is of course expected to decode Msg4 during a process of autonomous SI acquisition, but there is no any statement like ‘The UE is expected to decode Msg4 scheduled by TC-RNTI during a process of autonomous SI acquisition’ in current RAN1 specification. The same principle can be reused for Rel-18 RedCap UE, i.e. no specification impact is introduced.
Proposal 5: For UE BB bandwidth reduction, Rel-18 RedCap UE is expected to decode Msg4 PDSCH scheduled by TC-RNTI during a process of autonomous SI acquisition.
· No specification impact is needed.
P-RNTI triggered SI
In current TS 38.214, the following UE requirement is specified [7]. 
	On a frequency range 1 cell, the UE shall be able to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI that partially or fully overlap in time in non-overlapping PRBs, unless the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI requires Capability 2 processing time according to clause 5.3 in which case the UE may skip decoding of the scheduled PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI. 
On a frequency range 2 cell, the UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if in the same cell, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI partially or fully overlap in time. 


For FR2, the principle is crystal clear, but Rel-18 RedCap UE does not support FR2.
For FR1, current specification emphasize that the UE shall be able to decode both unicast PDSCH and SI. It is preferred that the same principle can still be reused. And thus when overlapping between unicast PDSCH and SI happens, the following UE behavior is expected:
1) The UE buffers both unicast PDSCH and SI;
2) The UE may prioritize decoding unicast PDSCH, by implementation, and prepare the HARQ-ACK feedback within the required timeline;
3) After finishing decoding unicast PDSCH, the UE can start decoding the buffered SI. The UE does not need to prepare HARQ-ACK feedback.
A concern is raised for the case when continuous unicast PDSCHs are scheduled. An example is shown in Figure 1 (A), where the UE may not be able to keep buffering the SI#1 due to decoding unicast PDSCH#1, unicast PDSCH#2 and unicast PDSCH#3. However, even if simultaneous reception of unicast PDSCH and SI is not considered, Rel-18 RedCap UE still need to face the case where continuous SI PDSCHs are scheduled, which is not precluded for Rel-18 RedCap UE as shown in Figure 1 (B). According to the previous conclusion, the Rel-18 RedCap UE shall be able to decode all SI#1, SI#2, SI#3 and SI#4. 
[image: ]
[bookmark: _Ref134278455]Figure 1 Continuous scheduling in DL
Observation 1: It is expected that Rel-18 RedCap UE is able to buffer and decode continuous scheduled SI PDSCHs, which can also be applied to simultaneous reception case.
Observation 2: If a Rel-18 RedCap UE can buffer & decode SI#1 in Figure 1 (B), it shall also be able to buffer & decode SI#1 in Figure 1 (A).
Based on the discussion above, we have the following proposal.
Proposal 6: For UE BB complexity reduction, Rel-18 RedCap UE is expected to decode both unicast PDSCH and SI during the process of P-RNTI triggered SI acquisition.
· No specification impact is expected.
[bookmark: _Ref101701767][bookmark: _Ref109152483]Peak data rate reduction
Target data rate
Another possible solution for complexity reduction is to limit the peak data rate. The following agreement was reached in RAN#99 [5]. 
	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 


As we can observe from the agreement, the ‘20 MHz + PR1’ and ‘BW3/PR3 + PR1’ UE are designed/targeted to the same peak data rate of 10 Mbps. It does not imply that the 10 Mbps is the ‘minimum data rate’. 
However, the following agreement was achieved in RAN#98 [6].
	Issue 4: Minimum target (downlink) peak data rate:
Proposal: Keep the minimum target peak rate as 10Mbps
conclusion: proposals for issue 3 and issue 4 are agreed


The above agreement was the outcome of a debate on ‘whether the minimum target peak data rate is 10 Mbps or 6 Mbps’. Therefore, it becomes controversial whether 10 Mbps is the ‘minimum’ peak data rate or the ‘only’ peak data rate:
· Understanding 1: RAN#99 agreement rewrites RAN#98-e agreement, and hence 10 Mbps should be the ‘only’ peak data rate.
· Understanding 2: RAN#99 and RAN#98 agreements do not conflict with each other, and hence 10 Mbps in RAN#99 means ‘minimum’ peak data rate by default.
As this controversial issue comes from RAN plenary meetings, it seems impossible to be solved in RAN1. It can be discussed in RAN#100.
Proposal 7: To clarify whether the 10 Mbps is the minimum peak data rate or the only peak data rate in RAN#100.
PR1 + BW3/PR3
In RAN1#112, the following agreement on the reduced peak data rate was reached [2]. Specifically, two candidate values are selected:
	Agreement
For the relaxed constraint X in the following earlier RAN1 agreement, down-select between X = 3 and X = 3.2.
	· UE peak data rate reduction is supported at least as an add-on to UE BB bandwidth reduction,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ X.
· FFS: the value of X





Regardless 10 Mbps is the minimum or the only data rate, we need to clearly define the value X to address the FFS. For further down-selection between X=3 or X=3.2, based on the calculation according to TS 38.306, it is straightforward that:
· X=3.2 satisfies PR≥10 Mbps for all combinations, i.e. both DL and UL and both SCS=15 kHz and SCS=30 kHz. 
· X=3 may not satisfy PR≥10 Mbps in some combinations (e.g. DL in SCS=30 kHz), but the data rate gap is marginal.
· Neither X=3.2 or X=3 needs to define new scalingFactor. The current scalingFactor (0.8 and 0.75) can serve the purpose of achieving vLayers·Qm·f =3.2 or vLayers·Qm·f =3.
As the cost/complexity reduction between X=3 and X=3.2 is very small, we can live with X=3.2, although our first preference is X=3. This can avoid miscellaneous discussion like ‘whether 10 Mbps is the lowest or upper bound of the minimum peak data rate’.
Proposal 8: For the constraint vLayers·Qm·f ≥ X of add-on PR1 for Rel-18 RedCap UE, X=3.2 is adopted.
PR1 standalone 
For standalone PR1, the candidate value Y for vLayers·Qm·f ≥ Y includes 0.75, 0.8 and 1. According to the calculation formula in TS 38.306, we summarize the corresponding data rate in Table 1 for each candidate value of vLayers·Qm·f ≥ Y. 
[bookmark: _Ref134286159]Table 1 Peak data rate calculation with different combinations
	SCS
	BW (
	Value of 
	Maximum data rate (Mbps)

	
	
	
	DL
	UL

	15 kHz 
	20 MHz (106)
	0.75
	10.6
	11.4

	
	
	0.8
	11.3
	12.2

	
	
	1
	14.2
	15.2

	30 kHz
	20 MHz (51)
	0.75
	10.2
	10.9

	
	
	0.8
	10.9
	11.7

	
	
	1
	13.6
	14.6


Current candidate set of scalingFactor, i.e. f, is {1, 0.8, 0.75, and 0.4}. For all options, new scalingFactor should be defined. Y=1 comes from the SI outcome but seems a little redundant to serve a target data rate of 10 Mbps. To achieve lower cost, Y=0.75 may be considered. But a newly defined scaling factor f is needed (e.g. vLayers=1, Qm=2, f = 0.375), which seems to be unnecessarily messy. Alternatively, Y=0.8 can also be considered, and possibly no new scaling factor is needed (e.g. vLayers=1, Qm=2, f = 0.4, or vLayers=2, Qm=1, f = 0.4). The difference of complexity/cost between these two values should be marginal.
Proposal 9: For the constraint vLayers·Qm·f ≥ Y of standalone PR1 for Rel-18 RedCap UE, Y=0.8 is adopted.
Other aspects
[bookmark: _Ref130829450]Separate initial DL/UL BWP
The following conclusion was achieved in RAN1#112 [2].
	Conclusion
There is no consensus to continue discussion on “whether additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs is allowed to be configured by the SIB in the cell”.


In addition, the following agreement was achieved in RAN2#121bis-e [4].
	From RAN2 perspective, there is no need to introduce eRedCap UE specific initial BWP configuration (i.e. no R18 new field and at most one specific initial UL/DL BWP can be configured).
If the R17 RedCap specific initial BWP is configured, eRedCap UEs always use it as its specific initial BWP (assuming no eRedCap UE specific initial BWP configuration field introduced).


Combining the above RAN1 conclusion and the above RAN2 agreements, we can confirm that no Rel-18 specific initial BWP will be introduced. Specifically:
· If Rel-17 RedCap specific initial BWP is configured, both Rel-17 RedCap UE and Rel-18 RedCap UE use it as their initial BWP.
· If Rel-17 RedCap specific initial BWP is not configured, both Rel-17 RedCap UE and Rel-18 RedCap UE use legacy initial BWP as their initial BWP, i.e. share with non-RedCap UE.
Although RAN1 is not intended to discuss more, we should keep in mind that:
Proposal 10: No additional separate initial DL/UL BWP is introduced dedicated to Rel-18 RedCap UE.
· From cell perspective, Rel-18 RedCap UE and Rel-17 RedCap UE share the same one initial DL/UL BWP, i.e. legacy initial DL/UL BWP, or initialDownlinkBWP-RedCap-r17 and initialUplinkBWP-RedCap-r17, if provided.
Cell access/barring
The following agreements were reached in RAN2#121bis-e [4].
	[bookmark: _Hlk133145456]SIB1 should be able to indicate whether the cell enables access for eRedCap UEs or not (assuming that eRedCap UE is not allowed to access to the legacy cell nor the cell not supporting eRedCap). FFS on the relationship and granularity with the access control/cell barring purpose indication.
Introduce R18 eRedCap UE specific IFRI in SIB1.
The new R18 eRedCap UE specific IFRI functionality works as follows: 
· Controls cell selection/reselection to intra-frequency cells for eRedCap UEs when this cell is considered barred by the eRedCap UE, as specified in TS 38.304 [20]. 
· Working assumption (pending check in running CRs): If not present, an eRedCap UE treats the cell as barred, i.e., the UE considers that the cell does not support eRedCap.
Introduce eRedcapAccessAllowed-r18 in interFreqCarrierFreqList in SIB4, about the frequency of neighbour cell supporting eRedCap, similar to R17.


It can be seen that Rel-18 RedCap specific access/barring is likely to be supported, in a way similar to Rel-17 RedCap UE. Furthermore, RAN2 may continue the discussion on whether ‘20 MHz + PR1 UE’ and ‘BW3/PR3 + PR1 UE’ should share the same barring indication, or to have separate barring indication. 
From RAN1 perspective, since these two kinds of UE share the same RACH procedure and initial BWP, there is no strong need to have separate barring indication. From commercial perspective, it seems unfair if one implementation of Rel-18 RedCap UE is barred while the other one is allowed to access, considering their similarity in performance and cost reduction. Hence, we do not think separate barring is necessary.
Proposal 11: From RAN1 perspective, there is no need to introduce separate cell barring indication for ‘20 MHz + PR1’ UE and ‘BW3/PR3 + PR1’ UE respectively.
60 kHz SCS
For Rel-18 RedCap UE, current WID only includes 15 kHz and 30 kHz SCS. An interesting proposal was raised to additionally support 60 kHz SCS in RAN1#112bis-e. 
In FR1, SCS = 60 kHz is optional (FG 1-1 in Table 4.3-1 of RF and RRM features in TR 38.822) for normal UEs. This optional capability is not precluded for Rel-17 RedCap UE, which can also be inherited by Rel-18 RedCap UE. The only specification impact may be to determine the actual PRB number for Rel-18 RedCap UE with BW3/PR3. With this understanding, we see no harm to support 60 kHz SCS for Rel-18 RedCap UE. The PRB number is preferably 6, which can at least support one CCE for PDCCH.
Proposal 12: 60 kHz SCS can be supported for Rel-18 RedCap UE.
· For UE BB complexity reduction, the maximum allocable PRB number is 6. 
Conclusion
In this contribution, we share our views on further complexity reduction for Rel-18 RedCap UEs. The observations and proposals are summarized as follows:
Observation 1: It is expected that Rel-18 RedCap UE is able to buffer and decode continuous scheduled SI PDSCHs, which can also be applied to simultaneous reception case.
Observation 2: If a Rel-18 RedCap UE can buffer & decode SI#1 in Figure 1 (B), it shall also be able to buffer & decode SI#1 in Figure 1 (A).
Proposal 1: When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the Rel-18 RedCap UE can process per slot, for the reference time restriction NT,1 + NT,2 + 0.5 + X (ms), the value of X is:
· 0.5/0.25 ms for 15/30 kHz SCS (1st preference),
· 1/0.5 ms for 15/30 kHz SCS (Only if well justified).
· No new default TDRA table or Δ is introduced.
Proposal 2: For potential timeline relaxation:
· Relaxed timeline can be applied to Case 2a, Case 4a, Case 4b, when the scheduled Msg2/MsgB is larger than 25/12 PRBs for 15/30 kHz SCS.
· Relaxed timeline does not apply to Case 2b.
Proposal 3: Regarding early indication in Msg1 and the value of X for relaxed timeline,
· Modified Option 3 [/4]
· For the “FFS: value(s) of X”,
· X = 0.5/0.25 ms [or 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 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).
· A network-configurable additional separate early indication in MsgA PRACH for Rel-18 eRedCap UEs is not supported.
· When MsgA PRACH indication for Rel-17 RedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
Proposal 4: Assuming early indication in MsgA PUSCH is available,
· Rel-18 RedCap UE does NOT expect the PRB number of MsgB PDSCH is larger than 25/12 for 15/30 kHz SCS if MsgB carries successRAR for it, and no relaxed timeline for HARQ-ACK feedback is applied.
· Rel-18 RedCap UE is able to decode MsgB PDSCH with a PRB number larger than 25/12 for 15/30 kHz if MsgB carriers fallbackRAR for it, and the relaxed timeline for Msg3 scheduling can be applied.
Proposal 5: For UE BB bandwidth reduction, Rel-18 RedCap UE is expected to decode Msg4 PDSCH scheduled by TC-RNTI during a process of autonomous SI acquisition.
· No specification impact is needed.
Proposal 6: For UE BB complexity reduction, Rel-18 RedCap UE is expected to decode both unicast PDSCH and SI during the process of P-RNTI triggered SI acquisition.
· No specification impact is expected.
Proposal 7: To clarify whether the 10 Mbps is the minimum peak data rate or the only peak data rate in RAN#100.
Proposal 8: For the constraint vLayers·Qm·f ≥ X of add-on PR1 for Rel-18 RedCap UE, X=3.2 is adopted.
Proposal 9: For the constraint vLayers·Qm·f ≥ Y of standalone PR1 for Rel-18 RedCap UE, Y=0.8 is adopted.
Proposal 10: No additional separate initial DL/UL BWP is introduced dedicated to Rel-18 RedCap UE.
· From cell perspective, Rel-18 RedCap UE and Rel-17 RedCap UE share the same one initial DL/UL BWP, i.e. legacy initial DL/UL BWP, or initialDownlinkBWP-RedCap-r17 and initialUplinkBWP-RedCap-r17, if provided.
Proposal 11: From RAN1 perspective, there is no need to introduce separate cell barring indication for ‘20 MHz + PR1’ UE and ‘BW3/PR3 + PR1’ UE respectively.
Proposal 12: 60 kHz SCS can be supported for Rel-18 RedCap UE.
· For UE BB complexity reduction, the maximum allocable PRB number is 6. 
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