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[bookmark: _Toc116995841]Introduction
In RAN4#106-bis-e WG meeting, eRedCap UE RF requirements were discussed. Continuing the discussion, we express our views regarding the open issues in this document. Mentioned below are the agreements achieved in RAN4#106-bis-e WG meeting [1].
	Issue 1-1-1: New FRC for maximum input level test
· Further work on specifying one new FRC with 64QAM modulation order
· FFS on the details for FRC in the future meeting.
Issue 1-1-2: New DL FRC
· Modify the DL FRC table(s) to accommodate 25RB with 15 kHz SCS for 10, 15, 20MHz and 12RB with 30 kHz SCS for 10, 15, 20MHz
· FFS on the details
Issue 1-1-3: UL RMC
· There is no need to further update the UL RMC specified in A.2 for R18 RedCap
 Issue 1-5: 60kHz SCS
· Wait RAN1 progress on 60kHz RB limitation
 BS RF requirement
Agreement: there is no impact to BS RF requirements from Rel-18 enhanced RedCap



[bookmark: _Toc116995842]Discussion
UE RF requirements for two types of eRedCap UEs
There are eRedCap UEs with two different capabilities, “20MHz + PR1” and “BW3/PR3+PR1”. Rel-18 eRedCap UE capable of 20MHz + PR1 is capable of handling 20 MHz with a limitation on peak data rate. Rel-18 eRedCap UE capable of BW3/PR3 + PR1 has a limitation on both peak data rate and bandwidth. In case of a standalone PR1 device, the UE can utilize the whole 20 MHz RF bandwidth, so it is very much like the Rel-17 UE. Which implies almost all UE RF requirements can be reused with some minor changes related to peak rate in the reference channels. However, this cannot be said for the second type of UE as it has a restriction on the baseband bandwidth for PDSCH and PUSCH that it can handle. This makes defining requirements more challenging because of multiple possible RB allocation schemes.
[bookmark: _Toc134890064]Rel-18 eRedCap UE capable of 20MHz + PR1 can handle 20 MHz of RF bandwidth and is very much like Rel-17 RedCap device. 
[bookmark: _Toc134890065]Rel-18 eRedCap UE capable of BW3/PR3 + PR1 are different compared to Rel17 RedCap devices from the standards point of view. 
[bookmark: _Toc134890066]Defining requirements for Rel-18 eRedCap UE capable of BW3/PR3 + PR1 is turning out to be more challenging because of multiple possible RB allocation schemes that can be used for tests.
Based on these observations, following proposal is made.
[bookmark: _Toc133918803][bookmark: _Toc134890067]Define separate requirements for the two different types of eRedCap devices.

RB allocation scheme for REFSENS and other test cases
In case of Rel-18 eRedCap UE capable of BW3/PR3 + PR1, there is a difference between the RF channel bandwidth and the used bandwidth for PDSCH or PUSCH. The RF channel bandwidth can be 20 MHz for FR1 but the maximum number of PRBs allocated is still 25 in case of 15 KHz SCS. This leads to a question that for which PRB placement, the receiver specification should be defined. In Figure 1, the output spectrum is shown for a UE operating in n71 band. The integrated self-interference seen at different possible downlink location is also plotted. Further, possible non-overlapping 5MHz wide allocation chunks are shown as rectangles and annotated as A, B, C, and D for downlink and A’, B’, C’, and D’ for uplink, respectively. 
It can be seen from the figure that based on the possible downlink allocation, the difference in self-interference can be much higher than 10 dB. If the requirements are only specified by placing the RX PRBs in middle of the closest possible RF channel, then the worst-case performance cannot be characterized.
Here, A’ and D present the possible worst-case allocation scheme. Another allocation scheme could be that e.g.  A’ and A are paired, which would be like nominal duplex spacing and thus Rel17 requirements can be applicable.
[image: ]
[bookmark: _Ref134645886]Figure 1TX spectrum in n71 with edge allocation in a 20 MHz RF carrier. Also plotted is the integrated interference power seen at the possible uplink allocations.
[bookmark: _Toc134890068]By utilizing only the middle of the RF channel allocation, worst case performance cannot be characterized. 
[bookmark: _Toc134890069][bookmark: _Ref134715304]Just utilizing Rel-17 requirements without considering PRB allocation scheme can make specifications much tighter for Rel18 eRedCap UE.
Based on these observations, following proposal is made.
[bookmark: _Toc134890070]Regarding receiver requirements, agree to one of the options below: 
[bookmark: _Toc134890071]Option 1: Utilize the Rel-17 requirements irrespective of PRB allocations,
[bookmark: _Toc134890072]Option 2:  Define separate requirements based on worst case and center RB allocations,
[bookmark: _Toc134890073]Option 3: Use Rel-17 req with uplink and downlink allocation fixed to nominal duplex spacing.

[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:
Observation 1: Rel-18 eRedCap UE capable of 20MHz + PR1 can handle 20 MHz of RF bandwidth and is very much like Rel-17 RedCap device.
Observation 2: Rel-18 eRedCap UE capable of BW3/PR3 + PR1 are different compared to Rel17 RedCap devices from the standards point of view.
Observation 3: Defining requirements for Rel-18 eRedCap UE capable of BW3/PR3 + PR1 is turning out to be more challenging because of multiple possible RB allocation schemes that can be used for tests.
Proposal 1: Define separate requirements for the two different types of eRedCap devices.
Observation 4: By utilizing only the middle of the RF channel allocation, worst case performance cannot be characterized.
Observation 5: Just utilizing Rel-17 requirements without considering PRB allocation scheme can make specifications much tighter for Rel18 eRedCap UE.
Proposal 2: Regarding receiver requirements, agree to one of the options below:
Option 1: Utilize the Rel-17 requirements irrespective of PRB allocations,
Option 2:  Define separate requirements based on worst case and center RB allocations,
Option 3: Use Rel-17 req with uplink and downlink allocation fixed to nominal duplex spacing.
[bookmark: _Toc116995849]
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