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1. Introduction

For preparation ahead of RAN#94e, an email discussion for RedCap evolution tagged as “RAN94e-R18Prep-05” was organized and the outcomes are summarized as draft SID/WID [2] [3] [4] from the moderator. In this paper, we share our follow-up comments to the draft SIDs and WID.

2. Comments to the outcome of Rel-18 email discussion

In our view, it is indeed clear that further low cost/complexity devices and low power consumption offer the most promising value for RedCap evolution in Rel-18, whether those features are defined as part of RedCap WID objectives or as RedCap UE features inherited from other topics. Thus, we are supportive for the high-level directions of the evolution achieved so far. Our further comments for each aspect of the above moderator’s proposals are as follows:
2.1 Comments to the Draft SID & WID on further RedCap UE complexity / cost reduction
Based on the outcome of Rel-17 study item (seen in section 7 of TR 38.875 [5]), it is easily read that reducing bandwidth contributes the most significant gain to UE complexity reduction compared to other candidate techniques. Looking into Table 7.8.2-1 and Table 7.8.2-2 of TR 38.875, it clearly shows that UE bandwidth reduction gives the most gain than other methods in section 7. Taking Table 7.8.2-1 as example, different methods are summarized in the following Table 1. Our further analysis based on TR 38.875 is summarized in [6].
Table 1 Summary of gain for different methods in TR 38.875

	Cost reduction gain
	2Rx UE
	1Rx UE

	bandwidth reduction
	31.9%
	20.7%

	HD-FDD
	6.8%
	5.9%

	double N1 and N2
	5.7%
	1.8%

	Lower modulation
	8%
	2.3%


Observation 1: For both 2Rx and 1Rx UE, bandwidth reduction contributes the most gain according to the study item of RedCap in TR 38.875.
Thus, we do not see the need to re-study the feasibility of UE complexity reduction in Rel-18. On further reduced UE bandwidth of 5 MHz, there are some comments on network impact for introduction of 5 MHz UE during the email discussion. These comments can be well reflected as applying a constraint to the design, and this would be a better way to reflect those points in a WID than to reduce 5 MHz bandwidth to a study. The additional effort will be manageable since the NR framework, including ongoing Rel-17, can be readily applied for the new UE. NR has very flexible air interface with a forward-compatible design, and already supports a wide range of channel bandwidths down to 5 MHz which will also limit the RAN4 workload. This even lower channel bandwidth as maximum UE bandwidth can largely reuse the NR design with good compatibility, without needing changes to SSB and thus can continue the same design principle as Rel-17. Overall, we have the following proposal.
Proposal 1: No need to have a separate SID for study on further RedCap UE complexity/cost reduction. Rel-18 RedCap evolution should start directly from a WID, taking similar design constraints as Rel-17 for the specification work.

Proposal 2: Decide if any Rel-17 leftovers are carried forward into Rel-18.
Proposal 3: Rel-18 RedCap WID objectives are updated as follows:
	Complexity/cost reduction 
· TBD based on SI outcome: Further reduced UE cost / complexity Specify further reduced UE bandwidth of 5MHz together with other additional solutions for peak data reduction [RAN1]
· Support for lower UE power class [RAN4] 

· Focus on non-coverage-limited scenarios, e.g., indoor industrial
Power saving enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]

· Note that this objective requires SA2, CT1 involvement
[Place holder: other Rel-17 leftovers]
· [TBD]
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.


2.2 Comments to the Draft SID of Study on low-power Wake-up Signal / Receiver
We agree that this will be a separate SI, with no Rel-18 WI. The detail duration of the study item for Rel-18 is TBD.
Proposal 4: Rel-18 low-power WUS/WUR is a separate SI and with no Rel-18 WI. The detail duration of the study is TBD.
3. Conclusions

Overall, with those comments stated in this paper, we have the following observation and proposals:

Observation 1: For both 2Rx and 1Rx UE, bandwidth reduction contributes the most gain according to the study item of RedCap in TR 38.875.
Proposal 1: No need to have a separate SID for study on further RedCap UE complexity/cost reduction. Rel-18 RedCap evolution should start directly from a WID, taking similar design constraints as Rel-17 for the specification work.

Proposal 2: Decide if any Rel-17 leftovers are carried forward into Rel-18.

Proposal 3: Rel-18 RedCap WID objectives are updated as follows:
	Complexity/cost reduction 
· TBD based on SI outcome: Further reduced UE cost / complexity Specify further reduced UE bandwidth of 5MHz together with other additional solutions for peak data reduction [RAN1]
· Support for lower UE power class [RAN4] 

· Focus on non-coverage-limited scenarios, e.g., indoor industrial
Power saving enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]

· Note that this objective requires SA2, CT1 involvement
[Place holder: other Rel-17 leftovers]
· TBD

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.


Proposal 4: Rel-18 low-power WUS/WUR is a separate SI and with no Rel-18 WI. The detail duration of the study is TBD.
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