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1. [bookmark: _Toc120549591]Introduction
In RAN1#109e [1], the following agreements related to further reduce UE complexity have been reached.
	Agreement
· At least the option of RF+BB BW reduction to 5MHz is considered for coverage evaluation
· FFS whether/which other options are also considered
· FFS which DL/UL Channels of all the DL/UL channels are evaluated
Agreement
· Evaluation methodology and assumption in Clause 6.3 in TR 38.875 is reused for coverage evaluation of reference UE and Rel-17 RedCap UE.
· Note: It is up to each company whether to reuse the LLS results
Agreement
· Coverage for the following channels is evaluated for “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”
· SIB1
· PBCH
· PDCCH CSS
· [Msg4]
· Following channels can be optionally evaluated
· PUSCH
· PUCCH 2bits
· PUCCH 11bits
· PUCCH 22bits
· PRACH
· PDSCH
· PDCCH USS
· Msg2
· Msg3
· Evaluation methodology and assumption in Clause 6.3 in TR 38.875 is reused for coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels” by default, except for, UE bandwidth, cell edge data rate, and small form factor degradation 
· FFS which evaluation assumption should be updated for the above channels

Decision: As per email decision posted on May 19th,
Agreement
· Following evaluations are not conducted in Rel-18 RedCap SI
· Latency
· Throughput
· Power saving gain

Agreement
· Coverage of Msg4 can be optionally evaluated for “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”
Agreement
· For coverage evaluation of Rel-17 and Rel-18 RedCap UEs, only 1 Rx branch is assumed.
· Note: it does not mean that 2Rx is precluded for Rel-18 RedCap UE
Agreement
· For coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, following parameters are used.
	Parameters
	FR1 values

	UE bandwidth
	Rural: 5 MHz (25 PRBs, 15 kHz SCS)
Urban: 5 MHz (11 PRBs or 12 PRBs (optional), 30 kHz SCS)


· Note: Rural scenario at 0.7 GHz, Urban scenario at 2.6 GHz, and Urban scenario at 4 GHz (optional) are considered.
Agreement
· For coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, target data rates are
· FR1 Rural: 250 kbps on DL and 25 kbps in UL
· FR1 Urban: 500 kbps on DL and 250 kbps in UL
· Note: The target data rates are the scaled value in the Rel-17 RedCap SI by a factor of 0.25
Agreement
· 3dB antenna efficiency loss can be optionally assumed for coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”
Agreement (further updated as shown in red – from May 20th GTW)
· For at least PDCCH USS coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, following revision are assumed
· For 15KHz SCS, CORESET size is 3 symbols and 24 PRBs, AL is 8.
· For 30KHz SCS,
· Opt1: CORESET size is 3 symbols and 6 PRBs, AL is 2 (baseline)
· Opt2: CORESET size is 3 symbols and 12 PRBs, AL is 4 (optional)
· Other configurations are also not precluded
Agreement
· For coverage evaluation of Rel-18 RedCap UE, 1 Tx branch is assumed.
Conclusion
· Evaluation of PDCCH blocking probability is not conducted in Rel-18 RedCap SI
Agreement
· For SIB1 coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, followings are assumed
· Opt1: SIB1 BW is larger than 5MHz, e.g., 48PRB 
· The UE can receive a part of SIB1 PDSCH at a time. Detail assumption of reception scheme (e.g., puncturing the bits transmitted outside UE BW) is reported by each company.
· Opt2: SIB1 BW is within 5MHz
· A TBS of 1256 bits(other size is not precluded)
Note: whether interleaving mapping is assumed depends on companies’ report
Agreement
· For PDCCH CSS coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, following revision are assumed
· Opt1: CORESET BW is larger than 5MHz
· The UE can receive a part of PDCCH at a time. Detail assumption of reception scheme (e.g., puncturing the bits transmitted outside UE BW) is reported by each company.
· For 15/30kHz SCS, CORESET size is 2 symbols and 48 PRBs, AL is 16.
· For 30kHz SCS, CORESET size is 2 symbols and 24 PRBs, AL is 8.  Other configurations are also not precluded
· Opt2: CORESET BW is within 5MHz
· For 15kHz SCS, CORESET size is 3 symbols and 24 PRBs, AL is 8.
· For 30kHz SCS,
· Opt2-1: CORESET size is 3 symbols and 6 PRBs, AL is 2.  Other configurations are also not precluded
· Opt2-2: CORESET size is 3 symbols and 12 PRBs, AL is 4
Agreement
· The LLS results of the option of “RF+BB BW reduction to 5MHz for all DL/UL channels” can be reused for the coverage evaluation of other BW reduction options, if applicable.
Agreement
· For coverage evaluation in Urban scenario at 4 GHz, DL PSD 33 dBm/MHz is baseline and DL PSD 24 dBm/MHz is optional.
Agreement
· For Msg4 coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, a TBS of 1040 bits is assumed
· a TBS smaller than 1040 bits can be optionally evaluated and reported by each company.
Agreement
· For PRACH coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, Format 0 is used for Rural scenario and Format B4 is used for Urban scenario
· Format C2 can be used optionally.
Agreement
For Msg2 coverage evaluation of reference UE, Rel-17 RedCap UE, and Rel-18 RedCap UE, A TBS of 72 bits is assumed.


In this contribution, we will present our view on coverage recovery simulation method and results.
2. Coverage recovery
	Agreement
· At least the option of RF+BB BW reduction to 5MHz is considered for coverage evaluation
· FFS whether/which other options are also considered
· FFS which DL/UL Channels of all the DL/UL channels are evaluated
Agreement
· Coverage for the following channels is evaluated for “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”
· SIB1
· PBCH
· PDCCH CSS
· [Msg4]
· Following channels can be optionally evaluated
· PUSCH
· PUCCH 2bits
· PUCCH 11bits
· PUCCH 22bits
· PRACH
· PDSCH
· PDCCH USS
· Msg2
· Msg3
· Evaluation methodology and assumption in Clause 6.3 in TR 38.875 is reused for coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels” by default, except for, UE bandwidth, cell edge data rate, and small form factor degradation 
· FFS which evaluation assumption should be updated for the above channels


Since the coverage evaluation is used to estimate the difference between the channel of the R18 RedCap UE and the bottleneck channel of the reference NR UE, in addition to the option of RF+BB BW reduction to 5MHz, the option of using 5 MHz BB bandwidth only for the data channel should also be considered. Furthermore, since only the BB bandwidth of the data channel is reduced to 5MHz, the control channel and the synchronization signal block can maintain normal bandwidth reception. Therefore, the multiplexing pattern of SSB and CORESET does not need to be changed, and the highest aggregation level of the control channel can still be 16 to ensure the coverage of edge users.
Proposal 1 The coverage evaluation for the option of using 5 MHz BB bandwidth only for the data channel should be considered.
According to Tables 6.3-2 and 6.3-3 of 38.875, it can be seen that the simulation assumption of R17 RedCap UE in urban scenarios is: UE receiving antenna is 4--->2--->1, UE receiving bandwidth is 100MHz--->20MHz. Similarly, according to Tables C.1-1, C.1-2 and C.1-3 UEs, coverage evaluation results (i.e., MIL values) can be obtained for reference NR UEs with 4 Rx branches (100MHz bandwidth), RedCap UEs with 2 Rx branches ( 20MHz bandwidth), and RedCap UEs with 1 Rx branch (20MHz bandwidth), respectively. Furthermore, it can be inferred from the evaluation results that reducing the bandwidth from 100MHz to 20MHz brings about 3dB of coverage degradation. Therefore, reducing the bandwidth from 20MHz to 5MHz may also result in about      3dB of coverage degradation. Tables 6.3-2 and 6.3-3 are shown below.
Table 6.3-2: Assumptions for reference NR UE
	Parameters
	FR1 values

	# UE Tx chains
	1

	# UE Rx chains
	Urban: 4 and Rural: 2

	UE bandwidth
	Urban: 100 MHz (273 PRBs, 30 kHz SCS)
Rural: 20 MHz (106 PRBs, 15 kHz SCS)



Table 6.3-3: Assumptions for RedCap UE
	Parameters
	FR1 values

	# UE Tx chains
	1

	# UE Rx chains
	1 or 2

	UE bandwidth
	Urban: 20 MHz (51 PRBs, 30 kHz SCS)
Rural: 20 MHz (106 PRBs, 15 kHz SCS)



	Agreement
· For coverage evaluation of Rel-17 and Rel-18 RedCap UEs, only 1 Rx branch is assumed.
· Note: it does not mean that 2Rx is precluded for Rel-18 RedCap UE
Agreement
· For coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, following parameters are used.
	Parameters
	FR1 values

	UE bandwidth
	Rural: 5 MHz (25 PRBs, 15 kHz SCS)
Urban: 5 MHz (11 PRBs or 12 PRBs (optional), 30 kHz SCS)


· Note: Rural scenario at 0.7 GHz, Urban scenario at 2.6 GHz, and Urban scenario at 4 GHz (optional) are considered.


According to the agreement of RAN1#109e, the simulation assumptions for coverage evaluation as shown in Table 1 and Table 2 can be obtained.  
Table 1: Assumptions for R17 RedCap UE
	Parameters
	FR1 values

	# UE Tx chains
	1

	# UE Rx chains
	1 

	UE bandwidth
	Urban: 20 MHz (51 PRBs, 30 kHz SCS)
Rural: 20 MHz (106 PRBs, 15 kHz SCS)



Table 2: Assumptions for R18 Redcap UE
	Parameters
	FR1 values

	# UE Tx chains
	1

	# UE Rx chains
	1

	UE bandwidth
	Urban: 5 MHz (11 PRBs or 12 PRBs (optional), 30 kHz SCS)
Rural: 5 MHz (25 PRBs, 15 kHz SCS)



Due to the difference in bandwidth between R17 RedCap UE and R18 RedCap UE in the Urban 2.6G scenario, R18 RedCap UE has about 3dB of coverage degradation compared to R17 RedCap UE.
Proposal 2 Bandwidth reduction from 20MHz to 5MHz will bring about 3dB of coverage degradation.
According to 38.213, the minimum number of RBs occupied by CORESET#0 with 30KHz SCS is 24, which is much larger than the 11 RBs corresponding to 5MHz bandwidth under 30KHz SCS. Therefore, CORESET #0 can only be partially received at a time. In response to this situation, each company may have different reception processing methods, such as puncturing the control channel beyond the 5MHz bandwidth, re-tuning the RF for multiple receptions, and so on. Therefore, it is suggested that the simulation results in different scenarios can be counted according to the different control channel reception and processing methods of each company. The classification statistics will also help in the subsequent evaluation and discussion of control channel reception processing methods.
Observation1 It is suggested to classify and count the simulation results according to different reception and processing methods of the control channel.
Similarly, for other channels or signals such as PBCH, it is also necessary to count the simulation results according to different reception and processing methods.
Proposal 3 It is recommended to classify and count the simulation results of channels or signals according to different reception and processing methods. 
3. Conclusions
In this contribution, coverage recovery simulation options, results analysis, and statistical recommendations are discussed, and the following observations and proposals are made.
Observation1 It is suggested to classify and count the simulation results according to different reception and processing methods of the control channel.
Proposal 1 The coverage evaluation for the option of using 5 MHz BB bandwidth only for the data channel should be considered.
[bookmark: _GoBack]Proposal 2 Bandwidth reduction from 20MHz to 5MHz will bring about 3dB of coverage degradation.
Proposal 3 It is recommended to classify and count the simulation results of channels or signals according to different reception and processing methods. 
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