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1 Introduction
In the revised WID for specifying reduced capability NR (RedCap) devices, the following objectives are expected to have RAN4 RF impact [1].
	· Specify support for the following UE complexity reduction features [RAN1, RAN4]:
· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz. .
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz.
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· [bookmark: _Hlk58502022][bookmark: _Hlk58574559]For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· A means shall be specified by which the gNB can know the number of Rx branches of the UE.
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.
· Duplex operation:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)



The following WF was approved in RAN4 #100-e [2].
	Operating Bands:
n47 is not supported by RedCap UE, For other bands listed below, companies are encouraged to bring contribution and RAN4 decides at next meeting.
Other bands:
a. n79 :
i. Option 1: included in the RedCap in Rel-17 [Ericsson, Qualcomm, Xiaomi, Nokia, ZTE, DCM, CMCC]
1. Further discuss whether to wait n79 BW<= 40MHz is added in specification 
ii. Option 2: To be decide next meeting [Ericsson, ZTE]
b. n46 and n96
i. Option 1: to be decided next meeting [Ericsson, Xiaomi, Apple, Nokia]
ii. Opton 2: included in RedCap in Rel-17 [Qualcomm]
iii. Opton 3: Not included in RedCap in Rel-17[Huawei]
c. SUL band and its combination
i. Option 1: included in RedCap in Rel-17[Huawei, CMCC, CBN, OPPO, MediaTek, Vodafone, Deutsche Telekom]
ii. Option 2: Not included in RedCap in Rel-17 [Ericsson, Qualcomm, Apple, Nokia, ZTE]
iii. Option 3: FFS.
d. Switching time between normal UL and SUL for SUL band combinations
i. Option 1: For RedCap UE, 1Tx-1Tx switching period and mechanism on location of the switching periods are same with Tx switching between 2Tx carriers for eMBB UE in Rel-17.[Huawei]
ii. Option 2: FFS.
e. n91 to n94 
i. Option 1: included in RedCap in Rel-17
ii. Option 2: Not included in RedCap in Rel-17
iii. Option 3: FFS.
Other RX requirements than REFSENS
Agreement:
1. Reuse the ACS, maximum input level, Blocking, Spurious response, Rx IM, Spurious and based on Redcap REFSENS
Half-duplex FDD switching time 
Issue 7-1: RX-TX switching time
· Proposals
· Option 1: The Rx-Tx switching time for HD-FDD RedCap UE is 13 µs.
· Option 2: TBA
Issue 7-1 continue to be discussed in draft LS.




Also, RAN #93-e [3] discusses the impact on reduced capability NR (RedCap) devices summarized as follows. 
	· No consensus on whether a RedCap UE can support V2X/PC5 on n47, unlicensed bands, SUL bands.
· Moderator’s proposal for discussion in Friday GTW:
· In Rel-17, there will be no work on any RedCap specific specification update for any of the following:
1. RedCap UEs also supporting V2X/PC5 on n47
2. RedCap UEs operating in unlicensed bands
3. RedCap UEs supporting SUL 
· The specification will not contain any explicit restriction to prevent implementation of RedCap UEs with these features.



This contribution discusses the remaining issues related to RedCap UE RF aspects and makes some proposals.
2 Discussion
2.1 Operating Bands
In the WF from RAN4 #100-e [2], the bands supporting RedCap UEs are discussed, and all FDD bands are supported while leaving some bands (n47, n79, n46, n96, and SUL) FFS. For those bands, RAN #93-e [3] discussed band support for RedCap UEs. We now continue to discuss the operating bands in FR1 for RedCap UE. 
It is seen in [2] that a majority of companies supported the use of TDD band n79 for RedCap, subject to adding lower channel bandwidths for NR in n79, on which a separate discussion was ongoing. Also, in the revised basket WID in RAN #93-e [4], adding the smaller new channel bandwidths for n79 is approved. Furthermore, there was an agreed conclusion in RAN #93-e [3] that band n79 can be supported by RedCap UEs and that RedCap WI will add the RedCap-specific requirements for band n79 (e.g., related to 10 MHz and 20 MHz with 1 Rx). 
Proposal 1: RedCap UE can support band n79.
Proposal 2: REFSENS requirements for RedCap UE with 1 Rx are specified for band n79.
The approved WF from RAN4 #100-e [2] states that band n47 is not supported by RedCap UE. However, there was a discussion in RAN #93-e [3], but there was no consensus on whether a RedCap UE can support V2X/PC5 on band n47, unlicensed bands, and SUL bands. Also, the endorsed moderator’s proposal [3] states that the specification will not contain any explicit restriction to prevent implementation of RedCap UEs supporting V2X/PC5 in band n47, operation in unlicensed bands, or support of SUL bands. Therefore, our understanding from the outcome of RAN #93-e is that the RedCap-type devices are not precluded from operating in band n47, unlicensed bands, and supporting SUL. Thus, band n47, NR unlicensed bands and/or SUL bands in FR1 can be potentially used by RedCap UE in Rel-17. 
Proposal 3: RedCap UE can support n47, n46, n96, and SUL bands. 
According to the objective of the WID in RAN #91-e, the minimum number of Rx branches for a RedCap UE is one while a legacy NR UE is required to be equipped with a minimum of 2 Rx antennas ports. Since the aforementioned bands are intended for NR operation assuming the antenna specification of a legacy NR UE, a certain specification change could be required to support RedCap UE with 1 Rx in n46, n96 and SUL bands. For instance, new REFSENS requirements for UE with 1 Rx would need to be specified. However, the summary in RAN #93-e [3] mentions that there will be no work on specification change/addition in Rel-17 to enable the features such as operating in unlicensed or supporting SUL for RedCap UEs. Therefore, in our understanding, the agreement of RAN #93-e [3] implies that specification change related to new requirements for RedCap UE with 1 Rx will not be made in Rel-17. However, further discussion is necessary on whether RedCap UE with 1 Rx can be supported in n47, n46 and n96 bands given the conclusion from RAN #93-e.
Proposal 4: RedCap UE can support SUL bands. 
Proposal 5: RedCap UE with 2 Rx can support bands n47, n46, and n96.
· RAN4 should discuss whether RedCap UE with 1 Rx can support bands n47, n46, and n96.
Next, bands n91 to n94 in NR are variable duplex bands used in FDD mode. Since RAN4 #100-e has the agreement that all FDD bands are supported, we support to include the bands n91 to n94 in RedCap Rel-17. 
Proposal 6: RedCap UE can support bands n91 to n94.
3 Conclusion
This contribution discussed the RedCap UE Rx requirements. The following observations and proposals were made.
Proposal 1: RedCap UE can support band n79.
Proposal 2: REFSENS requirements for RedCap UE with 1 Rx are specified for band n79.
Proposal 3: RedCap UE can support n47, n46, n96, and SUL bands. 
Proposal 4: RedCap UE can support SUL bands. 
Proposal 5: RedCap UE with 2 Rx can support bands n47, n46, and n96.
· RAN4 should discuss whether RedCap UE with 1 Rx can support bands n47, n46, and n96.
Proposal 6: RedCap UE can support bands n91 to n94.
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