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1. Introduction
During RAN1#110 post email discussion [Post-110-R18-RedCap], followings were agreed as the conclusion and recommendations for Rel-18 RedCap UE complexity reduction options [1]:
	Based on the analysis of the studied UE complexity reduction options, most companies in RAN1 recommend that a single option is down-selected from a list of options as the main Rel-18 RedCap UE complexity reduction option at RAN plenary. The list includes the following options.
-	Option BW3:
-	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.
-	Option PR3:
-	Restriction of maximum number of PRBs for PDSCH and PUSCH.
-	For 15 kHz SCS, the maximum number of RBs is 25.
-	For 30 kHz SCS, the maximum number of RBs is 11 or 12.
-	The restricted number of PRBs in Option PR3 is a hardcoded limit.
Some of the companies who participated in the study also wanted to include one or both of the following options in the above list, for RAN plenary to assess the trade-off between degree of complexity reduction and specification impact.
-	Option PR1:
-	Relaxation of the constraint  for peak data rate reduction.
-	The relaxed constraint is, e.g., 1 (instead of 4).
-	The parameters ([image: ], [image: ], [image: ]) can be as in Rel-17 RedCap [4]s.
-	Option BW1:
-	Both RF and BB bandwidths are 5 MHz for UL and DL.
Furthermore, RAN1 recommends that Option PR1 is considered as a potential add-on. Whether to adopt this potential add-on can be decided during WI phase.
Whether or not to also introduce support for option PT1 and/or PT2 for a Rel-18 RedCap UE can be decided at RAN plenary.
-	Option PT1:
-	Relaxation of UE processing time for PDSCH/PUSCH in terms of N1 and N2 (as defined in TS 38.214) compared to those of UE processing time capability 1
-	The relaxation factor for N1 and N2 is assumed to be 2 in the study.
-	Option PT2:
-	Relaxation of UE processing time for CSI in terms of Z and Z’ compared to the values defined in TS 38.214 clause 5.4
-	The relaxation factor for Z and Z’ is assumed to be 2 in the study.


This contribution provides our views on the options that should be selected for Rel-18 eRedCap WI for UE complexity reduction techniques. The detailed WID objectives for Rel-18 eRedCap can be found in our companion contribution [2].
2. Discussions
Based on the agreed recommendation, RAN needs to decide following:
· [bookmark: _Hlk112923180]Down-select one option from options of {BW3, PR3, BW1, PR1} as the main Rel-18 RedCap UE complexity reduction technique 
· Whether or not to also introduce support for option PT1 and/or PT2 for a Rel-18 RedCap UE
Table 4 below shows the average value of the UE complexity reduction evaluation results for different combinations of UE complexity reduction features captured in [3].
Table 4: Average cost reduction achieved by combinations of UE complexity reduction features compared to corresponding Rel-17 baselines
	[bookmark: _Hlk112924941]Option
	FD-FDD 1Rx
	TDD 1Rx
	HD-FDD 1Rx
	FD-FDD 2Rx
	TDD 2Rx
	HD-FDD 2Rx

	BW1
	11.85%

	11.25%

	14.06%

	14.31%

	13.42%

	14.79%


	BW1 + PT1
	12.44%

	11.64%

	14.30%

	17.65%

	14.58%

	16.38%


	BW1 + PT1 + PT2
	14.75%

	14.73%

	17.51%

	19.10%

	15.80%

	17.89%


	BW3
	8.02%

	7.66%

	8.90%

	8.72%

	7.68%

	9.19%


	BW3+PT1
	8.70%

	7.84%

	10.15%

	12.48%

	8.98%

	10.77%


	BW3 + PT1 + PT2
	11.55%

	11.50%

	12.92%

	14.59%

	10.82%

	12.76%


	PR1
	4.13%

	4.02%

	4.99%

	5.36%

	3.73%

	4.74%


	PR1 + PT1
	5.40%

	4.85%

	6.58%

	8.80%

	5.49%

	6.54%


	PR1 + PT1 + PT2
	7.88%

	8.67%

	9.33%

	10.99%

	6.76%

	8.63%


	PR3
	7.06%

	6.74%

	8.12%

	9.81%

	6.59%

	7.98%


	PR3 + PT1
	7.69%

	7.23%

	9.32%

	11.49%

	8.11%

	9.67%


	PR3 + PT1 + PT2
	10.22%

	10.70%

	12.07%

	13.55%

	9.88%

	11.60%




From the complexity/cost reduction perspective, above options are listed in a descending order from the contribution to the complexity/cost reduction: 
· BW1+PT1+PT2 (~16%) 
· BW1+PT1 (~14.5%)
· BW1 alone (~13%) 
· BW3+PT1+PT2 (~12.4%) 
· PR3+PT1+PT2 (~11.3%)
· BW3+PT1 (~9.8%) 
· PR3+PT1 (~8.9%)
· PR1+PT1+PT2 (~8.7%)
· BW3 alone (~8.4%)
· PR3 alone (~7.7%)
· PR1 alone (~4.5%)
· Note above (~x%), x is the average value of the values for FD-FDD 1Rx, TDD 1Rx, HD-FDD 1Rx, FD-FDD 2Rx, TDD 2Rx, HD-FDD 2Rx of the corresponding option for simplicity 
It should be pointed out that the solution of PT2 not in combination with PT1, i.e., PT2+PR/BW options have not been fully analyzed in the Rel-18 eRedCap study. In addition, it was also observed that there is some dependency between PT1 and PT2 for reducing the cost of the DL control processing & decoder and UL processing block components. Therefore, if only PT2 without PT1 is applied, the complexity/cost reduction effect for the shared components will be weaken. Based on above, if relaxing processing timeline is selected, we prefer to support PT1 and PT2 together for further complexity reduction. 
Proposal 1: If RAN decides to support relaxed UE processing timeline for Rel-18 eRedCap WI, following PT1 and PT2 should be supported together for further complexity reduction.
· PT1: Relaxation of UE processing time for PDSCH/PUSCH in terms of N1 and N2
· PT2: Relaxation of UE processing time for CSI in terms of Z and Z’
From the specification and co-existence impacts perspective, followings are observed:
· BW1: It has the largest specification and co-existence impacts in terms of initial access, random access, and SSB/CORESET #0 configurations (especially 30 kHz SCS).
· BW3 and PR3: In general, BW3 and PR3 have similar and smaller specification and co-existence impact compared to BW1 from configurations of SSB/CORESET #0/PRACH perspective. While for co-existence with legacy UEs in terms of SIB1, OSI, Paging, RAR, MSG3 etc., BW3/PR3 and BW1 have the similar impacts: if these common channels are scheduled within 5MHz, then there is no coexistence issue; otherwise there are some coexistence issues. 
· PR1: PR1 has the smallest specification and co-existence impacts. 
· PT1: The specification and co-existence impacts for PT1 depends on the whether PT1 is applicable during the initial/random access. If PT1 is not applicable during the initial/random access or conservative scheduling is used by the network, there is co-existence impacts and small specification impacts for PT1.
· PT2: Small specification impacts and no coexistence impact are expected for PT2. 

From our perspective, it is worthy to spend the efforts to support the technique(s) that contribute at least 10% complexity/cost savings compared to Rel-17 baselines for Rel-18 eRedCap. Then Option of BW1+PT1+PT2, BW1+PT1, BW1 alone, BW3+PT1+PT2 and PR3+PT1+PT2 can be the candidates. Considering BW1 has the largest specification and coexistence impacts, BW3+PT1+PT2 and PR3+PT1+PT2 can achieve the good tradeoff between the complexity/cost reduction and specification/co-existence impacts and should be down-selected for Rel-18 eRedCap WI. 

Proposal 2: Following two options can achieve the good tradeoff between the complexity/cost reduction and specification/co-existence impacts, and should be down-selected for Rel-18 eRedCap WI. 
· BW3+PT1+PT2 
· PR3+PT1+PT2
Comparing between BW3 and PR3, they have similar specification/co-existence impacts. BW3 can obtain additional 0.6% cost reduction from post-FFT data buffering component compared to PR3, but it depends on some specific scheduling assumptions like cross-slot scheduling or number of symbols a UE needs to buffer before PDCCH decoding. On the other hand, PR3 can support both continuous and distributed resource allocation so that better scheduling flexibility can be provided for the network compared to BW3. Therefore, PR3 is preferred compared to BW3.

Proposal 3: For Further reduced UE cost/complexity,
· Support restriction of maximum number of PRBs for PDSCH and PUSCH
· For 15 kHz SCS, the maximum number of RBs is 25.
· For 30 kHz SCS, the maximum number of RBs is 11 or 12.
· Support relaxation of UE processing time for PDSCH/PUSCH and CSI 
· [bookmark: _Hlk112939789]The relaxed UE processing timeline is not applicable during the initial/random access.
3. Conclusion
This contribution provided our views on the recommended options that should be selected as the main Rel-18 RedCap UE complexity reduction option for Rel-18 eRedCap WI. Following proposals are made:
Proposal 1: If RAN decides to support relaxed UE processing timeline for Rel-18 eRedCap WI, following PT1 and PT2 should be supported together for further complexity reduction.
· PT1: Relaxation of UE processing time for PDSCH/PUSCH in terms of N1 and N2
· PT2: Relaxation of UE processing time for CSI in terms of Z and Z’
Proposal 2: Following two options can achieve the good tradeoff between the complexity/cost reduction and specification/co-existence impacts, and should be down-selected for Rel-18 eRedCap WI. 
· BW3+PT1+PT2 
· PR3+PT1+PT2
Proposal 3: For Further reduced UE cost/complexity,
· Support restriction of maximum number of PRBs for PDSCH and PUSCH
· For 15 kHz SCS, the maximum number of RBs is 25.
· For 30 kHz SCS, the maximum number of RBs is 11 or 12.
· Support relaxation of UE processing time for PDSCH/PUSCH and CSI 
· The relaxed UE processing timeline is not applicable during the initial/random access.
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