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Introduction
During the RAN 94e preparation phase discussion, the SID [1] on “Study on further RedCap UE complexity / cost reduction” (RP-212732) was drafted after 3 rounds of discussion. The main work was focused on the justification and objectives. More specifically, the objectives are shown as follows:
	To further reduce the complexity/cost of RedCap devices, the following should be studied:
· Study further UE complexity / cost reduction techniques based on Rel-17 evaluation methodology [RAN1]
· Consider network impact, compatibility with Rel-17, coexistence of RedCap and non-RedCap UEs, UE impact, specification impact
· Potential solutions, which may complement each other, for reducing device complexity/cost are, e.g., 
· UE bandwith reduction to 5MHz in FR1,
· reduced the UE peak data rate, 
· relaxing UE processing timeline, 
· etc. 




Additionally, a WID [2] for RedCap was also drafted in RP-212705. The objectives are shown as follows:
	To further expand the RedCap use cases, the following enhancements can be considered:
Power saving/energy efficiency enhancements   
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2, CT1 involvement
Complexity/cost reduction   
· TBD based on SI outcome: Further reduced UE cost / complexity [RAN1] 
· 
· Support for lower UE power class [RAN4] 
· Focus on non-coverage-limited scenarios, e.g., indoor industrial
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 focuses on SA mode and single connectivity with operation in a single band at a time.
· This WI considers all frequency ranges and all applicable duplex modes unless otherwise specified.



Based on the discussion in the preparation phase, it is necessary to introduce some enhancements to RedCap UE in Release 18 to further reduce complexity and cost. In this contribution, we provide a detailed analysis on the SID scope and WID scope.
Discussion
According to the SID, further UE complexity / cost reduction techniques should be based on Rel-17 evaluation methodology. However, it is not clear that the further UE complexity / cost reduction is based on legacy NR UE or Rel-17 RedCap UE. From our perspective, the evaluation for UE complexity / cost reduction in Rel-18 should be based on Rel-17 RedCap UE, instead of legacy NR UE. Then how much benefits compared with Rel-17 RedCap can be obviously observed. If the baseline is legacy NR UE, it is not easy to intuitively judge whether the gain is considerable.
Proposal 1: further UE complexity / cost reduction should be based on Rel-17 RedCap UE for evaluation in SI stage.
According to the discussion in Rel-17 Redcap [3], except for initial DL BWP configured for random access, the BWP needs to be configured with SSB. In Rel-18, if UE bandwidth is reduced to 5MHz and SSB is mandatory to be configured within the 5MHz bandwidth, the resource overhead occupied by SSB transmission is significant. Therefore, the impact of SSB configuration on network should be considered if UE bandwidth is reduced to 5MHz.
Proposal 2: the impact of SSB configuration on network should be considered if UE bandwidth is reduced to 5MHz.
The Rel-17 RedCap is over designed for low-end UEs, e.g., sensors and video surveillance in R17 and possible new low-end use cases in R18 [4]. Therefore, reduced UE peak data rate should be considered to reduce the complexity/cost.  There are several methods to achieve a reduced UE peak data rate, for example, reducing TBS, smaller scaling factors, reduced HARQ processes number, and so on. Therefore, the potential techniques can be listed in the objectives to make it clear and narrow down the scope.
Moreover, it seems that bandwidth reduction is overlapped with peak data rate reduction. Therefore, including some specific techniques for peak data rate reduction can help to understand the second sub-bullet (reduced UE peak data rate) and distinguish it with the first sub-bullet.
Proposal 3: the methods for reducing UE peak data rate includes reduced HARQ processes number, reducing the TBS, smaller scaling factors.
Based on above proposals, together with the SID, the following updated SID is proposed.
Proposal 4: consider the following updated objectives for the SID of RedCap
· Study further UE complexity / cost reduction techniques based on Rel-17 evaluation methodology [RAN1]
· Consider network impact, compatibility with Rel-17, coexistence of RedCap and non-RedCap UEs, UE impact, specification impact
· Potential solutions, which may complement each other, for reducing device complexity/cost are, e.g., 
· UE bandwidth reduction to 5MHz in FR1,
· reduced the UE peak data rate, including reduced HARQ processes number, reduced TBS, smaller scaling factors
· relaxing UE processing timeline, 
· etc. 
For the current WID, the support for lower UE power class is focused on non-coverage-limited scenarios, e.g., indoor industrial. However, it does not preclude further coverage enhancement. From our perspective, it is not necessary to introduce further coverage enhancement if lower UE power class is supported, since the power consumption might not be reduced and the NW impacts, e.g., limited NW capacity would be caused if both of them are introduced.
Additionally, it may have RAN2 impacts, e.g., UE capability definition. Therefore, RAN2 also should be involved in. A proposed modification is shown as follows
Proposal 5: consider the following updated objectives for the WID of RedCap
· Support for lower UE power class [RAN4, RAN2] 
· Focus on non-coverage-limited scenarios, e.g., indoor industrial
· Note: further coverage enhancement is not pursued.
Regarding the time budget for the SI stage of RedCap cost reduction in Rel-18, it seems 3 months are not enough since besides 5MHz bandwidth, other potential solutions may also need study. As for the TU allocation for the WID, we can wait for further progress of the SID scope. 
[bookmark: _GoBack]Proposal 6: 6 months of the RedCap SI stage is preferable and the TU allocation for the WI depends on the outcome of the SI. 
Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: further UE complexity / cost reduction should be based on Rel-17 RedCap UE for evaluation in SI stage.
Proposal 2: the impact of SSB configuration on network should be considered if UE bandwidth is reduced to 5MHz.
Proposal 3: the methods for reducing UE peak data rate includes reduced HARQ processes number, reducing the TBS, smaller scaling factors.
Proposal 4: consider the following updated objectives for the SID of RedCap
· Study further UE complexity / cost reduction techniques based on Rel-17 evaluation methodology [RAN1]
· Consider network impact, compatibility with Rel-17, coexistence of RedCap and non-RedCap UEs, UE impact, specification impact
· Potential solutions, which may complement each other, for reducing device complexity/cost are, e.g., 
· UE bandwidth reduction to 5MHz in FR1,
· reduced the UE peak data rate, including reduced HARQ processes number, reduced TBS, smaller scaling factors
· relaxing UE processing timeline, 
· etc. 
Proposal 5: consider the following updated objectives for the WID of RedCap
· Support for lower UE power class [RAN4, RAN2] 
· Focus on non-coverage-limited scenarios, e.g., indoor industrial
· Note: further coverage enhancement is not pursued.
Proposal 6: 6 months is needed for the RedCap SI stage and the TU allocation for the WID depends on the outcome of the SID. 
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