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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 further reduce UE complexity for RedCap UE in Rel-18 [1], i.e. eRedCap. 
In this contribution, we provide our views on these potential solutions for Rel-18 eRedCap evolution. In addition, we analyze coexistence issue between Rel-18 eRedCap UE, non-RedCap UE and Rel-17 RedCap UE. 
Discussion
[bookmark: _Ref101701747]UE BB bandwidth reduction
Maximum number of PRBs
Regarding the maximum number of PRBs, the following agreements were achieved in RAN1#110bis-e [4]:
	Agreement
Replace the agreement on the maximum number of PRBs supported by UE with the following:
For UE BB bandwidth reduction, for PUSCH, down-select between the following options for the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable:
· Option 1: 28 PRBs for 15 kHz SCS and 14 PRBs for 30 kHz SCS
· Option 2: 27 PRBs for 15 kHz SCS and 13 PRBs for 30 kHz SCS
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (at least for unicast), down-select between the following options for the maximum number of PRBs that the UE can process per slot:
· Option 1: 28 PRBs for 15 kHz SCS and 14 PRBs for 30 kHz SCS
· Option 2: 27 PRBs for 15 kHz SCS and 13 PRBs for 30 kHz SCS
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
Same option will be selected for both PDSCH (at least for unicast) and PUSCH.


Different options are proposed with different starting points:
· Option 1 expands the actual bandwidth as much as possible, with a slightly loosen restriction of 5 MHz BB bandwidth.
· Option 2 also expands the actual bandwidth as much as possible, while strictly follows the restriction of 5 MHz BB bandwidth.
· Option 3 comes from the SI study for coverage evaluation [2], assuming 12 PRBs for SCS=30 kHz.
· Option 4 also comes from the SI study for coverage evaluation [2], assuming 11 PRBs for SCS=30 kHz. 
Among all options, Option 4 is inspired from the PRB number when both RF and BB is 5 MHz, as specified in TS 38.101-1 [3]. However, for Rel-18 eRedCap UE, only the BB bandwidth for PDSCH/PUSCH is restricted in 5 MHz, while the RF bandwidth is kept as 20 MHz. It is obvious that RAN4 definition on PRB number of 5 MHz transmission bandwidth (in RF) is not some kind of Golden Rule to follow. More specifically, RAN4’s definition reserves over-large number of edge PRBs as guardband for 5 MHz RF, but will harm the reception/transmission capability of Rel-18 eRedCap UE. 
Table 1 summarizes the actual bandwidth and allocable PRB numbers of different options. It is worth to mention that, for the case when DFT-s-OFDM waveform is used, the allocated PRB number must be multiple of 2, 3 or 5, as captured in TS 38.211 [5]. It can be observed that Option 1 achieves largest PRB number in both waveforms while the actual bandwidth is slightly larger than 5 MHz. Option 2 has the same PRB number as Option 1 when DFT-s-OFDM is used, and 1 PRB less when CP-OFDM is applied. Option 4 suffers from very limited PRB number in all cases.
Table 1 Actual bandwidth, allocable PRB number using CP-OFDM/DFT-s-OFDM of different options.
	Options
	Actual bandwidth (in MHz )
(15kHz/30kHz)
	Allocable PRB number using CP-OFDM
(15kHz/30kHz)
	Allocable PRB number using DFT-s-OFDM
(15kHz/30kHz)

	Option 1
	5.04 / 5.04
	28 / 14
	27 / 12

	Option 2
	4.86 / 4.68
	27 / 13
	27 / 12

	Option 3
	4.5 / 4.32
	25 / 12
	25 / 12

	Option 4
	4.5 / 3.96
	25 / 11
	25 / 10


Note that, we already agreed sharing broadcast channels larger than 5 MHz between Rel-18 eRedCap UEs and other UEs. More allocable PRB number will naturally improves the performance of broadcasting channels for Rel-18 eRedCap UE. For example, Option 2 provides nearly 20% more of the DL resource than Option 4 for the case of 30 kHz SCS. Option 1 can even improve more. With larger actual bandwidth, higher flexibility and better resource utilization will also be achieved.
Observation 1: Larger maximum PRB number benefits the sharing of broadcasting channels and subsequently better co-existence performance.
In summary, our first preference is Option 1 (if slightly loosen restriction of 5 MHz is allowed) or Option 2 (if strictly follows restriction of 5 MHz). Option 3 is our second choice, which at least avoids limiting the UL PRB number within 10 under a widely applied assumption of DFT-s-OFDM. Option 4 should be avoided which makes no sense and no benefit.
Proposal 1: For Rel-18 eRedCap UE with 5 MHz BB bandwidth, the maximum number of PRBs is confirmed as:
· 1st preference: Option 1 (if slightly loosen restriction of 5 MHz is allowed) or Option 2 (if strictly follows restriction of 5 MHz);
· 2nd preference: Option 3.
[bookmark: _Ref117194976][bookmark: _Ref115040410]Post-FFT data buffering
For a Rel-18 eRedCap UE with 5 MHz BB bandwidth, whether and how post-FFT data-buffering can be smaller than 20 MHz achieves heat debating in RAN1#110bis-e. The discussion ended up without consensus.
According to the outcome of SI, with different levels of post-FFT data buffering size reduction, around ~1% cost reduction can be achieved compared to the case of always assuming a size of 20 MHz [2]. Assuming a BWP is configured with 20 MHz. By default, same slot scheduling is applied to PDSCH. Focusing on dynamically scheduled unicast PDSCH, without any optimization, the UE shall buffer 20 MHz bandwidth during the period for PDCCH detection and DCI decoding (TD). After that, the UE only needs to buffer at most 5 MHz bandwidth for the PDSCH, as shown in Figure 1 (a). Such post-FFT data buffering size may be reduced by means of cross-slot scheduling or pre-configured 5 MHz, as shown in Figure 1 (b) and Figure 1 (c), respectively. 
[image: ]
[bookmark: _Ref117113149]Figure 1 Examples for post-FFT data buffering for unicast PDSCH.
Nevertheless, after further discussion with product line and double check with UE vendors, we think the above consideration maybe a little over-optimistic. 
· Hardware design & programming
Hardware design usually prefers a fixed and simple way. For wireless system, the flow line of signal processing (especially for time-frequency transforming) is assumed to be fixed. Time-varying buffer size in frequency domain is possible, but unfortunately brings difficulty and complexity in programming and hardware resource arrangement. It is hard to tell this is a considerable trade-off.
· Processing of other DL channels/signals
Putting aside unicast PDSCH, Rel-18 eRedCap UE is expected to receive other DL channels/signals up to 20 MHz. This at least includes PDCCH, SSB and CSI-RS/TRS. A unified handling of post-FFT data buffer between unicast PDSCH and other DL channels/signals will simplify the design in hardware. 
· Co-existence with other UEs
Co-existence with legacy UE, including normal UE and Rel-17 RedCap UE, is important to facilitate the fast deployment of Rel-18 eRedCap UE. Among all, sharing common channels and signals transmitted in legacy way is a basic requirement. And hence, supporting a broadcast PDSCH up to 20 MHz is preferred. Transmission of broadcast PDSCH is in a legacy way without optimization, i.e. no cross-slot scheduling or pre-configured 5 MHz. This increases the need of supporting a post-FFT data buffering size of 20 MHz. 
Taking all above reasons into consideration, it is more realistic to assume that a Rel-18 eRedCap UE will always use a 20 MHz post-FFT data size during all active time, as illustrated in Figure 2. It is understood that 3GPP does not specify any UE implementation, but an aligned understanding among companies will provide better guidance for normative work in future. 
Observation 2: Considering hardware design & programming, processing of all DL channels, co-existence with other UEs, it is more natural to assume a 20 MHz post-FFT data buffering size for Rel-18 eRedCap UE with reduced BB bandwidth.
Proposal 2: For Rel-18 eRedCap UE with BB bandwidth reduction, network assumes the UE post-FFT buffer size to be 20 MHz in one slot/symbol.
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[bookmark: _Ref117114506]Figure 2 Examples for post-FFT data buffering, considering other DL channels/signals.
Restricting the bandwidth of PDSCH
The following agreements were reached regarding PDSCH reception [4]:
	Agreement 
Replace the agreement on SIB1(PDSCH) for UE BB bandwidth reduction with the following:
For UE BB bandwidth reduction, for SIB1 (PDSCH),
· Allow the scheduling of SIB1 to be larger than 5 MHz (as in legacy operation)
· FFS: UE post-FFT buffering “assumption”
Agreement
Replace the agreement on broadcast OSI (PDSCH) for UE BB bandwidth reduction with the following:
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)
Agreement
For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, down-select between the following options:
· Option 1: Restrict the scheduling of RAR PDSCH to be within 5 MHz
· Option 2: Allow the scheduling of RAR PDSCH to be larger than 5 MHz (as in legacy operation)
· FFS: whether 5MHz is assumed to be physically contiguous
Agreement
For UE BB bandwidth reduction, for paging channel (PDSCH) to Rel-18 RedCap UEs, down-select between the following options:
· Option 1: Restrict the scheduling of paging channel to be within 5 MHz
· Option 2: Allow the scheduling of paging channel to be larger than 5 MHz (as in legacy operation)
· FFS: whether 5MHz is assumed to be physically contiguous


As discussed in Section 2.1.2, it is reasonable to assume 20 MHz for the post-FFT data buffering of Rel-18 eRedCap UE. Therefore, the UE is able to fully buffer SIB1 and OSI (within 20 MHz) in a slot. With a loosen latency requirement, the UE can read SIB1 and OSI by suitable soft combining or direct decoding. The above analysis can apply to the case of RAR PDSCH and paging PDSCH.
For RAR PDSCH, restricting the scheduling of RAR PDSCH to be within 5 MHz is unnecessary. Firstly, just as SIB1 and OSI, Rel-18 eRedCap UE shall be able to buffer and decode PDSCH larger than 5 MHz. Secondly, such restriction may mandate early indication in Msg1 (PRACH), which is not preferred (see more discussion in Section 2.3.2). 
Proposal 3: For Rel-18 eRedCap UEs with BB bandwidth reduction, for RAR (PDSCH), allow the scheduling of RAR PDSCH to be larger than 5 MHz.
For paging, one may argue that the network should be able to know the paged UE type before transmitting paging message, so it is possible to restrict the paging PDSCH within 5 MHz. However, such restriction seems unnecessary due to the following reasons:
· The Rel-18 eRedCap UE shall be able to buffer the paging PDSCH up to 20 MHz, just as SIB1 and OSI.
· Observed from TR 38.865 [2], when the payload size is fixed, only 0.5~1.5 dB performance loss is observed for broadcast channel > 5 MHz compared to that of < 5 MHz (e.g. SIB1 with TBS=1256 bits). And still, the coverage performance is not an issue, as the MIL is higher than the bottleneck PUSCH. 
· The network may be willing to page Rel-18 eRedCap UEs and other UEs via the same paging message, in a legacy way. Such behaviour should be allowed to reduce the co-existence difficulty.
Note that the above analysis is applied to paging in RRC_IDLE/RRC_INACTIVE mode. For paging in RRC_CONNECTED mode, it seems no difference with other PDSCH channels. Further discussion on this case is needed to reach common consensus.
Proposal 4: For Rel-18 eRedCap UEs with BB bandwidth reduction, 
· For paging channel (PDSCH) in RRC_IDLE/RRC_INACTIVE, allow the scheduling of paging channel to be larger than 5 MHz;
· FFS paging channel (PDSCH) in RRC_CONNECTED mode.
Restricting the bandwidth of PUSCH
The following agreements were reached regarding PUSCH transmission [4]:
	Agreement 
For UE BB bandwidth reduction, a UE is not expected to receive an UL grant in a DCI with a PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
Agreement
· For UE BB bandwidth reduction, a UE is not expected to be configured with a CG grant with a PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
· For UE BB bandwidth reduction, it is FFS whether a UE can be expected to receive an UL grant in a RAR with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.


It is FFS whether a Rel-18 eRedCap UE can be expected to receive an UL grant in a RAR which schedules the FDRA in more than ~5 MHz resource allocation. As it has been agreed that the UE is not expected to be scheduled with FDRA spanning ~5 MHz, the same principle should be applied to Msg3. One may concern that restricting the FDRA is mandating early identification for Rel-18 eRedCap UE in Msg1. But from view of network scheduling, if the payload of Msg3 is very small (e.g. less than 80 bits, no SDT), it is natural to schedule a Msg3 within 5 MHz. During coverage evaluation in Rel-18 SI phase, it is widely assumed that Msg3 only occupies very small number of PRBs, e.g. 2 PRBs. It should be easy to leave this to network implementation to guarantee the Msg3 bandwidth within 5 MHz. 
Observation 3: During coverage evaluation in Rel-18 SI phase, it is widely assumed that Msg3 only occupies very small number of PRBs, e.g. 2 PRBs, which is far less than 5 MHz. 
Proposal 5: For UE BB bandwidth reduction, a UE is not expected to receive an UL grant in a RAR with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
· Network should ensure the scheduling restriction without any early indication in Msg1 dedicated for Rel-18 eRedCap UE.
Another remaining issue is whether non-continuous resource allocation is allowed within the ~5 MHz. The current situation is that:
· RAN1 and RAN2 specifications DO support non-continuous resource allocation (i.e. FDRA Type 0) in PUSCH. It is an optional capability (i.e. ra-Type0-PUSCH) which can be reported by the UE [6][7].
· RAN4 specification MAY NOT support non-continuous resource allocation (i.e. FDRA Type 0) in PUSCH for a UE bandwidth less than 20 MHz, due to the almost-continuous condition can hardly to be fulfilled [3].
To simplify the UE capability discussion in the future, our suggestion is keep RAN1/RAN2/RAN4 specification as it is. This implies that:
· From RAN1/RAN2’s point of view, non-continuous resource allocation is still an optional capability for Rel-18 eRedCap UE.
· Whether modification/revision of almost-continuous condition will be considered is up to RAN4 future work.
Proposal 6: No change/optimization of specification  on non-continuous resource allocation for PUSCH within 5 MHz.
· From RAN1/RAN2’s point of view, non-continuous resource allocation is an optional capability for Rel-18 eRedCap UE (as in legacy operation).
· Whether modification/revision of almost-continuous condition will be considered is up to RAN4.
[bookmark: _Ref101701767][bookmark: _Ref109152483]Peak data rate reduction
Another possible solution for complexity reduction is to limit the peak data rate. The following agreement was made for Option PR1 [4]. 
	Agreement
· 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 
· If UE peak data rate reduction is supported as a standalone feature,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ Y.
· FFS: the value of Y
· Note: Whether this option is supported will be decided in RAN plenary.


The key factor of Option PR1 is to reduce the complexity of HARQ buffer, as well as the related decoding and processing block. Hence, the constraint of (vLayers, Qm, f) can be reduced from 4 to X or Y, for the case of PR1 is add-on or standalone, respectively. Based on a rough calculation, X=3 and Y=1can be considered, which can satisfy 10 Mbps data rate.
Observation 4: For UE peak data rate reduction, for relaxed constraint of (vLayers, Qm, f), X=3 and Y=1 can be considered based on a rough calculation to satisfy 10 Mbps data rate.
However, to calculate the exact value of X and Y, the exact maximum PRB number of processing should be determined first. This is due to the fact that the data rate is determined by the maximum allocable PRB number () as captured TS 38.306 [7].

.
Proposal 7: For UE peak data rate reduction, the exact value of X and Y for relaxed constraint of (vLayers, Qm, f) should be determined after the maximum allocable PRB number is clear.
It was debated that what duplex mode should be assumed for the relaxed constraint. Assumptions on TDD (with different DL-UL configurations) or FDD or HD-FDD will impact the ’long-term’ data rate. To achieve a unified value of X and Y, we suggest focusing on the transmission/reception in one slot, for both DL and UL. Equivalently, the calculation is the same with the assumption of FD-FDD. There is no need and no benefit to consider a scaling factor for TDD/HD-FDD case.
Proposal 8: For UE peak data rate reduction, consider the data rate calculation in one slot, i.e. assuming FD-FDD. No need to scale the constraint restriction for TDD or HD-FDD.
[bookmark: _Ref109152486]Coexistence with non-RedCap UE and Rel-17 RedCap UE
Separate initial DL/UL BWP
	Agreement 
For a cell supporting both Rel-17 and Rel-18 RedCap UEs,
· The Rel-18 RedCap UEs can share the same separate initial DL/UL BWP as the Rel-17 RedCap UEs.
· FFS: whether to support an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs


In Rel-17, separate initial DL/UL BWP is introduced for RedCap UE. One important purpose is to avoid restricting the bandwidth of legacy initial DL/UL BWP. Another purpose is to alleviate the potential congestion in the legacy initial DL/UL BWP. The design of separate initial DL/UL BWP sufficiently considers the characteristics of RedCap UE. For example, the corresponding bandwidth is no larger than 20 MHz in FR1.
For Rel-18 eRedCap UE, we do not see strong motivation to introduce new separate initial DL/UL BWP. Reusing Rel-17 separate initial DL/UL BWP is preferred. Note that eRedCap UE can support a BWP up to 20 MHz, which will not further restrict the bandwidth of Rel-17 separate initial DL/UL BWP. There is also no evidence showing that congestion becomes a serious problem for Rel-17 separate initial DL/UL BWP. On the other hand, if new separate initial DL/UL BWP is introduced for Rel-18 eRedCap UE, the fragmentation of the carrier bandwidth is difficult for gNB to handle.
Proposal 9: No additional separate initial DL/UL BWP is introduced specific to Rel-18 eRedCap UE.
[bookmark: _Ref117591806]Early indication for Rel-18 eRedCap UE
Similar to Rel-17, there may be some cases where early indication is not needed for Rel-18 eRedCap UE. Take 4-step RACH as example. If legacy initial DL/UL BWP is within 20 MHz which is shared by all UEs, and PDSCH/PUSCH is scheduled within 5 MHz before finishing initial access, early indication in Msg1 is unnecessary. This means early indication for Rel-18 eRedCap UE should not be mandated for network.
Observation 5: Early indication for Rel-18 eRedCap UE is not needed in some cases.
On the other hand, early indication is still helpful especially when different scheduling strategies of some channels are desired. For example, if eRedCap UE is identified by Msg1, the corresponding Msg2 and Msg3 can pursue a better scheduling for the sake of coverage performance, while such restriction will not impact non-RedCap UE or Rel-17 RedCap UE. 
Observation 6: Early indication in Msg1 for Rel-18 eRedCap UE can be useful, just as the same target as for Rel-17 RedCap UE.
Note that early indication in Msg3 is mandatory for Rel-17 RedCap UE. It is realized by LCID, which does not impact physical layer. This mechanism, in our view, can be easily reused without much effort. But the final decision can be left to RAN2 since it is a RAN2 solution. For early indication in Msg1, the specification impact is much larger to support separate early indication for Rel-18 eRedCap UE from Rel-17 RedCap UE. RACH resource fragmentation is another drawback that can be foreseen. Assuming the post-FFT data buffer is kept as 20 MHz, Rel-18 eRedCap UE shall be able to receive RAR PDSCH regardless of whether it is within 5 MHz or not. Hence, we see no motivation to support dedicated separate RACH resource for Rel-18 eRedCap UE.
The same analysis can also be applied to 2-step RACH. In summary, we have the following two proposals:
Proposal 10: Early indication in Msg1/MsgA PRACH for Rel-18 eRedCap UE is supported and configurable,
· Sharing RACH resource with non-RedCap UE is supported.
· Sharing RACH resource with Rel-17 RedCap UE is supported.
· Separate RACH resource (different from that of Rel-17 RedCap UE) is NOT supported.
Proposal 11: Early indication in Msg3/MsgA PUSCH for Rel-18 eRedCap UE can be supported. Final decision is left to RAN2.
Cell access/barring of Rel-18 eRedCap UE
For Rel-17 RedCap UE, whether it can access to a cell or not depends on the following cell-specific indications:
· Cell barring indication in MIB
· Presents of RedCap-specific IFRI in SIB1
· Rx-specific indication for RedCap UE in SIB1
· Half-duplex-specific indication in SIB1 (in paired-spectrum)
[bookmark: _GoBack]We think the above cell access/barring indication can be reused for Rel-18 eRedCap UE. It is unlikely that a cell supporting HD-FDD for Rel-17 RedCap UE cannot support HD-FDD for Rel-18 eRedCap UE. Similarly, a cell forbidding the access of 1Rx Rel-17 RedCap UE may not be interested in serving 1Rx Rel-18 eRedCap UE. Whether additional cell access/barring indication for Rel-18 eRedCap UE is needed or not can be FFS. But the final decision can be left to RAN2.
Proposal 12: Rel-18 eRedCap UE shares the same cell access/barring indication and mechanism with Rel-17 RedCap UE.
· FFS additional cell access/barring indication for Rel-18 eRedCap UE.
· Final decision is up to RAN2.
Conclusion
In this contribution, we share our views on further complexity reduction for Rel-18 eRedCap UEs. The observations and proposals are summarized as follows:
Observation 1: Larger maximum PRB number benefits the sharing of broadcasting channels and subsequently better co-existence performance.
Observation 2: Considering hardware design & programming, processing of all DL channels, co-existence with other UEs, it is more natural to assume a 20 MHz post-FFT data buffering size for Rel-18 eRedCap UE with reduced BB bandwidth.
Observation 3: During coverage evaluation in Rel-18 SI phase, it is widely assumed that Msg3 only occupies very small number of PRBs, e.g. 2 PRBs, which is far less than 5 MHz. 
Observation 4: For UE peak data rate reduction, for relaxed constraint of (vLayers, Qm, f), X=3 and Y=1 can be considered based on a rough calculation to satisfy 10 Mbps data rate.
Observation 5: Early indication for Rel-18 eRedCap UE is not needed in some cases.
Observation 6: Early indication in Msg1 for Rel-18 eRedCap UE can be useful, just as the same target as for Rel-17 RedCap UE.
Proposal 1: For Rel-18 eRedCap UE with 5 MHz BB bandwidth, the maximum number of PRBs is confirmed as:
· 1st preference: Option 1 (if slightly loosen restriction of 5 MHz is allowed) or Option 2 (if strictly follows restriction of 5 MHz);
· 2nd preference: Option 3.
Proposal 2: For Rel-18 eRedCap UE with BB bandwidth reduction, network assumes the UE post-FFT buffer size to be 20 MHz in one slot/symbol.
Proposal 3: For Rel-18 eRedCap UEs with BB bandwidth reduction, for RAR (PDSCH), allow the scheduling of RAR PDSCH to be larger than 5 MHz.
Proposal 4: For Rel-18 eRedCap UEs with BB bandwidth reduction, 
· For RAR (PDSCH), Allow the scheduling of RAR PDSCH to be larger than 5 MHz;
· For paging channel (PDSCH) in RRC_IDLE/RRC_INACTIVE, allow the scheduling of paging channel to be larger than 5 MHz;
· FFS paging channel (PDSCH) in RRC_CONNECTED mode.
Proposal 5: For UE BB bandwidth reduction, a UE is not expected to receive an UL grant in a RAR with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
· Network should ensure the scheduling restriction without any early indication in Msg1 dedicated for Rel-18 eRedCap UE.
Proposal 6: No change/optimization of specification on non-continuous resource allocation for PUSCH within 5 MHz.
· From RAN1/RAN2’s point of view, non-continuous resource allocation is an optional capability for Rel-18 eRedCap UE (as in legacy operation).
· Whether modification/ revision of almost-continuous condition will be considered is up to RAN4.
Proposal 7: For UE peak data rate reduction, the exact value of X and Y for relaxed constraint of (vLayers, Qm, f) should be determined after the maximum allocable PRB number is clear.
Proposal 8: For UE peak data rate reduction, consider the data rate calculation in one slot, i.e. assuming FD-FDD. No need to scale the constraint restriction for TDD or HD-FDD.
Proposal 9: No additional separate initial DL/UL BWP is introduced specific to Rel-18 eRedCap UE.
Proposal 10: Early indication in Msg1/MsgA PRACH for Rel-18 eRedCap UE is supported and configurable,
· Sharing RACH resource with non-RedCap UE is supported.
· Sharing RACH resource with Rel-17 RedCap UE is supported.
· Separate RACH resource (different from that of Rel-17 RedCap UE) is NOT supported.
Proposal 11: Early indication in Msg3/MsgA PUSCH for Rel-18 eRedCap UE can be supported. Final decision is left to RAN2.
Proposal 12: Rel-18 eRedCap UE shares the same cell access/barring indication and mechanism with Rel-17 RedCap UE.
· FFS additional cell access/barring indication for Rel-18 eRedCap UE.
· Final decision is up to RAN2.
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