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1. Introduction
At the RAN#97-e meeting, a new WID on enhanced support of reduced capability NR devices (NR_redcap_enh) was approved and revised at the RAN#98-e meeting in [1]. The objectives which are captured in the WID are shown below.
	The objective is to specify support for the following enhancements: 
Power saving/energy efficiency enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2 and CT1 involvement
Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· Support additional separate early indication(s) [RAN1, RAN2]
· 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.
· Both 15 kHz SCS and 30 kHz SCS are supported.
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.
Notes:
· The work defined as part of this WI is not to overlap with LPWA use cases.
· Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured.
· This WI considers all applicable duplex modes unless otherwise specified.
Check in RAN#99-e regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone



In this contribution, we provide our views on UE peak rate reduction and separate initial BWP specific to Rel-18 eRedCap.

2. Discussion
2.1	UE peak rate reduction as standalone feature
For Rel-18 eRedCap WI, UE BB BW reduction for PDSCH/PUSCH is captured as WID objective. In addition, UE peak data rate reduction targeting 10 Mbps is also captured as another objective in WID for further UE complexity reduction. Regarding the relation between these two objectives, it was extensively discussed at the previous meetings whether the UE peak rate reuction can be supported not only as add-on feature on UE BB BW reduction but also supported as standalone feature while still no consensus has been achieved. Therefore, it needs to be discussed in this meeting as captured in the revised WID above. 

As captured in clause 7.3 in TR38.865 [2], significant specification impact for peak rate reduction would not be expected and only difference from Rel-17 RedCap would be the relaxed constraint on peak rate calculation. Therefore, compared to the case where peak rate reduction is supported as add-on feature, it is beneficial in terms of the potential early implementation of Rel-18 eRedCap which can be one motivation to support UE peak rate reduction as standalone. In addition, if peak rate reduction is supported as standalone feature, UE BW/peak rate is 20 MHz/10 Mbps. This implies that the feature for this Rel-18 eRedCap UE is alinged with that for LTE Cat.1/Cat.1bis UE and it can enable early migration from LTE Cat.1/Cat.1bis to NR eRedCap.
On the other hand, some companies concerned the market fragmentation between Rel-18 eRedCap UEs supporting peak rate reduction as standalone feature and add-on feature. More specifically, the relaxed constraint on peak rate calculation would be different between standalone feature and add-on feature, i.e., the constraint can be 3 or 3.2 for add-on case but even smaller for standalone case, then it may result in the introduction of multiple types of UE for Rel-18 eRedCap. However, only one UE type is defined for Rel-17 RedCap while supporting modulation order, number of MIMO layer and/or scaling factor etc. can be different among RedCap UEs depending on their UE capabilities. In that sense, even if peak rate reduction is supported as standalone feature, we don’t see the need to distinguish Rel-18 eRedCap UE into different UE types.

Baed on the discussion, potential early deployment of Rel-18 eRedCap can be one attractive option while any critical concern is not identified, and hence we are fine to support UE peak rate reduction as standalone feature.

Proposal 1:
For Rel-18 eRedCap, the UE peak rate reduction can be supported as standalone feature.


2.2	Additional separate initial BWP
[bookmark: _Hlk121131527]At the RAN1#112 meeting, it was discussed whether to support an additional separate initial BWP specific to Rel-18 eRedCap but concluded as no consensus from RAN1 perspective as follows, and hence RAN guidance is required.
	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”.



Proposal 2:
For UE BB BW reduction in Rel-18, RAN should clarify whether to support an additional separate initial BWP specific to Rel-18 eRedCap.

As NW operator, we see the clear benefits to support an additional separate initial BWP specific to Rel-18 eRedCap considering the target use cases for Rel-18 eRedCap.
In Rel-18, this WI is targeting low-end devices and cost/complexity would be further reduced compared to Rel-17 RedCap. Accordingly, it is expected that the number of Rel-18 eRedCap devices in the NW would be largely increased compared to non-RedCap/Rel-17 RedCap UEs. As captured in WID objective, the NW would accommodate non-RedCap UE, Rel-17 eRedCap UE and Rel-18 eRedCap UE at most, and hence such case should be considered. In our view, for such case, the congestion on the resources for random access can be the bottleneck for the NW and is highly concerned. To address this concern, enhancements from Rel-17 RedCap from capacity for random access perspective is necessary.
If we support an additional separate initial BWP specific to Rel-18 eRedCap, random access resources can be offloaded to the Rel-18 eRedCap specific initial BWP and the congestion on random access can be resolved. Furthermore, if Rel-18 eRedCap specific initial BWP can be configured, NW can operate with much smaller BWP size for the Rel-18 eRedCap UE than those for non-RedCap and Rel-17 RedCap UEs. For example, legacy initial BWP for non-RedCap UE is configured as CORESET#0 BW for DL and 100 MHz for UL, separate initial BWP for Rel-17 RedCap is configured as 20 MHz and an additional separate initial BWP for Rel-18 eRedCap is configured as 5 MHz. 
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Fig.1 Example for an operaton with an additional separate initial BWP specific to Rel-18 eRedCap

In this operation, during random access and after random access, Rel-18 eRedCap UE can operate within 5MHz BWP while the wider BWP operation is still allowed for non-RedCap and Rel-17 RedCap UEs even for random access. BWP size is one important factor for UE power saving, and hence it is meaningful for reduction on power consumption to allow such BWP operation for Rel-18 eRedCap UEs, i.e., low-end IoT devices.
It should be noted that it is up to NW whether to use such additional separate initial BWP configuration specific to Rel-18 eRedCap, i.e., NW can configure a separate initial BWP specific to Rel-18 eRedCap if the random access capacity is concerned, otherwise, initial BWP can be shared with non-RedCap and/or Rel-17 RedCap UEs.
In addition, it should be also noted that this operation does not intend to change the separate initial DL/UL BWP framework in Rel-17 and the possible specification impact is only introducing new higher layer parameter for the configuration related to the additional separate initial DL/UL BWP for Rel-18 eRedCap. From UE perspective, only one SIB-configured separate initial BWP is configured for Rel-18 eRedCap UE and this is exactly the same operation as Rel-17 RedCap UEs. More specifically, while the details of signalling should be discussed in RAN2, for example (for DL BWP), if both initialDownlinkBWP-RedCap-r17 and initialDownlinkBWP-RedCap-r18 is configured for Rel-18 eRedCap UE in SIB1, the UE uses the initial BWP associated with the configurations of initialDownlinkBWP-RedCap-r18. In that sense, we don’t think this operation has significant impacts on the legacy operation.

Based on the above, at the RAN1#112 meeting, moderator asked in FL summary [3] whether there is any significant concern on supporting an additional separate initial BWP specific to Rel-18 eRedCap from RAN1 perspective. Then, in the discussion, majority of companies didn’t show any concern while some concerns were rased which can be addressed. For example, potential overhead with NCD-SSB was concerned, however, NCD-SSB is transmitted only for RRC connected state while RRC Idle/Inactive state would be the dominant state for Rel-18 eRedCap considering the expected traffic model of Rel-18 eRedCap UE, e.g., low-end senser, smart grid etc. Thus, the additional burden is expected to be small. In general, concerns such as resource fragmentation, max SIB1 payload size and also NCD-SSB burden can be handled by NW implementation as explained above, i.e., NW is allowed not to configure Rel-18 eRedCap specific initial BWP if such operation is not preferable.
Accordingly, we still don’t see the significant impact on supporting an additional separate initial BWP specific to Rel-18 eRedCap from RAN1 perspective, and hence we made the proposal below.

Proposal 3:
· For a cell supporting both Rel-17 RedCap and Rel-18 RedCap UEs, an additional separate initial DL/UL BWP specific to Rel-18 eRedCap should be supported when separate initial BWP is configured for Rel-17 RedCap.
· The details for the signalling of initial BWP configuration should be up to RAN2.


3. Conclusion
In this contribution, we discussed the support of UE peak rate reduction as standalone feature and additional separate initial BWP specific to Rel-18 eRedCap. Based on the discussion, we made the following proposals;

Proposal 1:
For Rel-18 eRedCap, the UE peak rate reduction can be supported as standalone feature.

Proposal 2:
For UE BB BW reduction in Rel-18, RAN should clarify whether to support an additional separate initial BWP specific to Rel-18 eRedCap.

Proposal 3:
· For a cell supporting both Rel-17 RedCap and Rel-18 RedCap UEs, an additional separate initial DL/UL BWP specific to Rel-18 eRedCap should be supported when separate initial BWP is configured for Rel-17 RedCap.
· The details for the signalling of initial BWP configuration should be up to RAN2.
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