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Previously, RAN2 reached the following agreement regarding RedCap UE Capabilities in meeting #115-e [1]:
Agreements via email - from offline 109:
…
6. Do not introduce capability signalling on the supported Rx number for RedCap UE since the number of Rx branches for RedCap is implicitly indicated by the corresponding capability parameter maxNumberMIMO-LayersPDSCH in the existing UE capability framework;
…
RAN2 further reached the following agreement regarding Rx and MIMO for RedCap in meeting #116bis-e [2]:
Agreements via email - via offline 105 second round:
…
2.	Capture the limitation on BW, Rx and MIMO in 4.2.xx RedCap Parameters of TS38.306 running CR as:
	…
	-	1 DL MIMO layer if 1 Rx branch is supported, and 2 DL MIMO layers if 2 Rx branches are supported. UE features and corresponding capabilities related to more than 2 UE Rx branches and more than 2 DL MIMO layers, as well as UE features and capabilities related to more than 2 UE Tx branches and more than 2 UL MIMO layers are not supported by RedCap UEs;
	…
In meeting #117-e, RAN2 endorsed running CR to TS 38.306 for RedCap [3], which contains the following text:
4.2.xx	RedCap Parameters
4.2.xx.1	Definition of RedCap UE
RedCap UE is the UE with reduced capability:
…
· 1 DL MIMO layer if 1 Rx branch is supported, and 2 DL MIMO layers if 2 Rx branches are supported. UE features and corresponding capabilities related to more than 2 UE Rx branches and more than 2 DL MIMO layers, as well as UE features and capabilities related to more than 2 UE Tx branches and more than 2 UL MIMO layers are not supported by RedCap UEs;

In their recent LS to RAN2 [4], RAN4 inform RAN2 their decisions regarding FR2 RedCap UE, as below, and request RAN2 to design signalling for new power class 7 for FR2 RedCap UE and to evaluate if there is any other signalling impact:
RAN4 decides to specify FR2 RedCap UE with below considerations:
· Define new power class: Power class 7
· Not reduce the number of Rx branches, i.e. 2 Rx branches assumed for FR2 RedCap UE
· Equip with dual polarization receiver
· Reduce to half of the number of array elements of PC3 NR FR2 UE with below key RF parameter
· Min Peak EIRP: 16.4 dBm which is 6 dB below the min Peak EIRP of the PC3 for n257, n258 and n261
· REFSENS: 3 dB relaxation compared to the PC3 REFSENS
· Note: Existing power classes are not precluded for RedCap.
RAN4 also agree the # of DL layers is not mandated for FR2 RedCap UE
· 2-layer DL MIMO is not mandated

It appears that those RAN4 decisions for FR2 RedCap UE highlighted with yellow somehow contradict to those RAN2 agreements and spec highlighted with green. 
In this contribution, we provide a few options for resolving this issue.
Discussions 
A few possible ways for resolving the issue, as described above, are listed below: 
· Option 1. RAN2 send an LS to RAN4, explaining the rationales behind RAN2’s decisions, reminding them that the WID does not include 1 MIMO layer 2 Rx branch devices, and requesting RAN4 to reconsider allowing 1 Rx branch for FR2 RedCap UE and/or to reconsider mandating support of 2-layer DL MIMO for FR2 RedCap UE with 2 Rx branches.
· Option 2. Considering that little time is left for completing Rel-17, RAN2 accept RAN4’s design for FR2 RedCap UE and make changes in RAN2 specification(s), where needed, to highlight the differences between FR1 Redcap UE and FR2 RedCap UE, without changing the design for FR1 RedCap UE. With RAN4’s design, the maximal number of DL MIMO layers supported by an FR2 RedCap UE is still indicated by maxNumberMIMO-LayersPDSCH, including the absence of which. The difference is that this parameter no longer implies the number of Rx branches supported by the FR2 RedCap UE. Instead, an FR2 RedCap UE always supports 2 Rx branches, no matter whether maxNumberMIMO-LayersPDSCH is present or not, or if present, what value it takes. To highlight this difference, a TP (for Option 2) for introducing a simple change to TS 38.306 v17.0.0 is provided in Annex 1.    
· Option 3. RAN2 accept RAN4’s decision that FR2 will have 2 Rx branches, but do not introduce 1 MIMO layer 2 Rx branch devices. RAN2 send an LS to RAN4, reminding them that the WID does not include 1 MIMO layer 2 Rx branch devices, and requesting RAN4 to mandate the support of 2 MIMO layers for FR2 RedCap UEs, which will always support 2 Rx branches. A TP (for Option 3) for introducing a simple change to TS 38.306 v17.0.0 is provided in Annex 2.
Proposal 1: RAN2 adopt one of the following options to resolve the conflict between RAN2 and RAN4 decisions on Rx and MIMO for FR2 RedCap:
· Option 1: RAN2 send an LS to RAN4, explaining the rationales behind RAN2’s decisions, reminding them that the WID does not include 1 MIMO layer 2 Rx branch devices, and requesting RAN4 to reconsider allowing 1 Rx branch for FR2 RedCap UE and/or to reconsider mandating support of 2-layer DL MIMO for FR2 RedCap UE with 2 Rx branches.
· Option 2: RAN2 accept RAN4’s design for FR2 RedCap UE and make changes in RAN2 specification(s), where needed, to highlight the differences between FR1 Redcap UE and FR2 RedCap UE, without changing the design for FR1 RedCap UE.
· Option 3. RAN2 accept RAN4’s decision that FR2 will have 2 Rx branches, but do not introduce 1 MIMO layer 2 Rx branch devices. RAN2 send an LS to RAN4, reminding them that the WID does not include 1 MIMO layer 2 Rx branch devices, and requesting RAN4 to mandate the support of 2 MIMO layers for FR2 RedCap UEs, which will always support 2 Rx branches.
Proposal 2: If Option 2 is adopted, RAN2 adopt the TP in Annex 1 to revise TS 38.306 v17.0.0.
Proposal 3: If Option 3 is adopted, RAN2 adopt the TP in Annex 2 to revise TS 38.306 v17.0.0.
If option 2 is adopted, previous RAN2 agreements on Rx and MIMO for RedCap can be revised as the following, to accommodate RAN4’s decisions on FR2 RedCap:
· The previous RAN2 agreements on Rx and MIMO still apply to FR1 RedCap UE, i.e., when maxNumberMIMO-LayersPDSCH is absent, it implies that the UE doesn’t support DL MIMO and the UE has 1 Rx branch; and when maxNumberMIMO-LayersPDSCH is present and set to 2-layers, it indicates that the UE supports 2-layer DL MIMO and has 2 Rx branches. 
· For FR2 RedCap UE, the UE has 2 Rx branches; when maxNumberMIMO-LayersPDSCH is absent, it implies that the UE doesn’t support DL MIMO; and when maxNumberMIMO-LayersPDSCH is present and set to 2-layers, it indicates that the UE supports 2-layer DL MIMO.
Proposal 4: If Option 2 is adopted, capture the following in the Chair’s note to clarify the previous RAN2 agreements on Rx and MIMO, in light of RAN4’s decisions on FR2 RedCap:
· The previous RAN2 agreements on Rx and MIMO still apply to FR1 RedCap UE. 
· For FR2 RedCap UE, the UE has 2 Rx branches; when maxNumberMIMO-LayersPDSCH is absent, it implies that the UE doesn’t support DL MIMO; and when maxNumberMIMO-LayersPDSCH is present and set to 2-layers, it indicates that the UE supports 2-layer DL MIMO.
If option 3 is adopted, previous RAN2 agreements on Rx and MIMO for RedCap can be revised as the following:
· The previous RAN2 agreements on Rx and MIMO still apply to FR1 RedCap UE, i.e., when maxNumberMIMO-LayersPDSCH is absent, it implies that the UE doesn’t support DL MIMO and the UE has 1 Rx branch; and when maxNumberMIMO-LayersPDSCH is present and set to 2-layers, it indicates that the UE supports 2-layer DL MIMO and has 2 Rx branches. 
· For FR2 RedCap UE, the UE has 2 Rx branches and maxNumberMIMO-LayersPDSCH is present and set to 2-layers.
Proposal 5: If Option 3 is adopted, capture the following in the Chair’s note to clarify the previous RAN2 agreements on Rx and MIMO:
· The previous RAN2 agreements on Rx and MIMO still apply to FR1 RedCap UE. 
· For FR2 RedCap UE, the UE has 2 Rx branches and maxNumberMIMO-LayersPDSCH is present and set to 2-layers.
[bookmark: _Ref129681832]Conclusions
The following is proposed:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: RAN2 adopt one of the following options to resolve the conflict between RAN2 and RAN4 decisions on Rx and MIMO for FR2 RedCap:
· Option 1: RAN2 send an LS to RAN4, explaining the rationales behind RAN2’s decisions, reminding them that the WID does not include 1 MIMO layer 2 Rx branch devices, and requesting RAN4 to reconsider allowing 1 Rx branch for FR2 RedCap UE and/or to reconsider mandating support of 2-layer DL MIMO for FR2 RedCap UE with 2 Rx branches.
· Option 2: RAN2 accept RAN4’s design for FR2 RedCap UE and make changes in RAN2 specification(s), where needed, to highlight the differences between FR1 Redcap UE and FR2 RedCap UE, without changing the design for FR1 RedCap UE.
· Option 3. RAN2 accept RAN4’s decision that FR2 will have 2 Rx branches, but do not introduce 1 MIMO layer 2 Rx branch devices. RAN2 send an LS to RAN4, reminding them that the WID does not include 1 MIMO layer 2 Rx branch devices, and requesting RAN4 to mandate the support of 2 MIMO layers for FR2 RedCap UEs, which will always support 2 Rx branches.
Proposal 2: If Option 2 is adopted, RAN2 adopt the TP in Annex 1 to revise TS 38.306 v17.0.0.
Proposal 3: If Option 3 is adopted, RAN2 adopt the TP in Annex 2 to revise TS 38.306 v17.0.0.
Proposal 4. If Option 2 is adopted, capture the following in the Chair’s note to clarify the previous RAN2 agreements on Rx and MIMO, in light of RAN4’s decisions on FR2 RedCap UE:
· The previous RAN2 agreements on Rx and MIMO still apply to FR1 RedCap UE. 
· For FR2 RedCap UE, the UE has 2 Rx branches; when maxNumberMIMO-LayersPDSCH is absent, it implies that the UE doesn’t support DL MIMO; and when maxNumberMIMO-LayersPDSCH is present and set to 2-layers, it indicates that the UE supports 2-layer DL MIMO.
Proposal 5: If Option 3 is adopted, capture the following in the Chair’s note to clarify the previous RAN2 agreements on Rx and MIMO:
· The previous RAN2 agreements on Rx and MIMO still apply to FR1 RedCap UE. 
· For FR2 RedCap UE, the UE has 2 Rx branches and maxNumberMIMO-LayersPDSCH is present and set to 2-layers.
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Annex 1 (for Option 2): P-CR against TS 38.306 v17.0.0

Start of changes
4.2.21	RedCap Parameters
4.2.21.1	Definition of RedCap UE
RedCap UE is the UE with reduced capability:
· The maximum bandwidth is 20 MHz for FR1, and is 100 MHz for FR2. UE features and corresponding capabilities related to UE bandwidths wider than 20 MHz in FR1 or wider than 100 MHz in FR2 are not supported by RedCap UEs; 
· The maximum mandatory supported DRB number is 8;
· The mandatory supported PDCP SN length is 12 bits while 18 bits being optional;
· The mandatory supported RLC AM SN length is 12 bits while 18 bits being optional;
· For FR 1, 1 DL MIMO layer if 1 Rx branch is supported, and 2 DL MIMO layers if 2 Rx branches are supported; for FR2, either 1 or 2 DL MIMO layers can be supported, while 2 Rx branches are always supported. UE features and corresponding capabilities related to more than 2 UE Rx branches and more than 2 DL MIMO layers, as well as UE features and capabilities related to more than 2 UE Tx branches and more than 2 UL MIMO layers are not supported by RedCap UEs;
End of changes


Annex 2 (for Option 3): P-CR against TS 38.306 v17.0.0

Start of changes
4.2.21	RedCap Parameters
4.2.21.1	Definition of RedCap UE
RedCap UE is the UE with reduced capability:
· The maximum bandwidth is 20 MHz for FR1, and is 100 MHz for FR2. UE features and corresponding capabilities related to UE bandwidths wider than 20 MHz in FR1 or wider than 100 MHz in FR2 are not supported by RedCap UEs; 
· The maximum mandatory supported DRB number is 8;
· The mandatory supported PDCP SN length is 12 bits while 18 bits being optional;
· The mandatory supported RLC AM SN length is 12 bits while 18 bits being optional;
· For FR 1, 1 DL MIMO layer if 1 Rx branch is supported, and 2 DL MIMO layers if 2 Rx branches are supported; for FR2, 2 DL MIMO layers and 2 Rx branches are supported. UE features and corresponding capabilities related to more than 2 UE Rx branches and more than 2 DL MIMO layers, as well as UE features and capabilities related to more than 2 UE Tx branches and more than 2 UL MIMO layers are not supported by RedCap UEs;
End of changes

