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Introduction
The RAN2 #123 meeting made following agreements regarding the further reduced UE complexity in FR1.
	Additional (on top of RedCap) early indication in MsgA PRACH is not supported.
Add a new value “enhRedCap-r18” in FeatureCombination-r17
One FeatureCombination-r17 should not set both redCap-r17 and enhRedCap-r18 as true
Network should ensure the target gNB supports/allows eRedcap UE, in the handover of eRedCap UE.
Working assumption: No need to have separate cell barring for “eRedCap UE capable of 20MHz + PR1” and “eRedCap UE capable of BW3/PR3+ PR1”.
The support of Rel-18 eRedCap (FG 48-1 and 48-2) is defined as independently of Rel-17 RedCap (FG 28-1) understanding that RAN1 also agreed that UE supporting Rel-18 eRedCap feature(s) indicate support of this FG 48-1 instead of FG 28-1 (supportOfRedCap-r17).
New UE capability (referred e.g., as supportOfEnhancedRedCap-r18) is defined to capture FG 48-1 (i.e., RedCap UE with reduced peak data rate and reduced baseband bandwidth in FR1) with the corresponding details explained in RAN1 feature list (R1-2306223).
New UE capability (referred e.g., supportOfNotReducedBB-BW-r18) is defined to capture FG 48-2 (i.e., RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1) with the corresponding details explained in RAN1 feature list (R1-2306223).
To remove from RAN2 running Capability CRs any reference to supportOfEnhancedRedCap-r18 as it is part of RAN1 feature list and its corresponding TP should be captured as part of Mega-Capability CRs. If so, to agree to the update done on UE capabilities running CR to 38.306 and 38.331 in R2-2307657 and R2-2307659.
We will create a temporary CR for RAN1 eRedCap features.
To add in the list of functional components for the supportOfEnhancedRedCap-r18 the support of eRedCap early indication based on Msg3 and MsgA PUSCH.
A Rel-18 eRedCap UE (both FG 48-1 and FG 48-2) can also support all RAN2-centric Rel-17 RedCap UE capabilities in the same manner.
Discuss during CR implementation how to capture this in TS 38.306: option 1) add in the field description of R18 eRedCap capability (i.e. supportOfEnhancedRedCap-r18) the following statement “all supportOfRedCap-r17 related capabilities specified in this specification remain applicable for Rel-18 RedCap UEs, unless indicated otherwise” or option 2) update the field description of the RAN2-centric Rel-17 RedCap UE capabilities to be applicable to (e)RedCap UEs.
To include the following in “section 4.2.x.1	Definition of eRedCap UE” of TS 38.306:
eRedCap UE is the UE with reduced peak data rate and, with or without reduced baseband bandwidth in FR1:
The maximum bandwidth is 20 MHz for FR1. UE features and corresponding capabilities related to UE bandwidths wider than 20 MHz in FR1 are not supported by eRedCap UEs. eRedCap UEs do not support operation in FR2.
The specifications and capabilities of a RedCap UE are also applicable to eRedCap UEs unless stated otherwise.
Section 4 on “Supported max data rate for DL/UL” in TS 38.306 needs to be updated to include RAN1 agreement on the new value(s) of X for which the legacy constraint “vLayers·Qm·f ≥ 4” is relaxed by capturing the following TP: “For single carrier NR SA operation, the UE (except a UE indicating supportOfERedCap-r18) shall support a data rate for the carrier that is no smaller than the data rate computed using the above formula, with J=1 CC and component vLayers(j)⋅Qmj⋅fj is no smaller than 4. For UE indicating supportOfEnhancedRedCap-r18 in single carrier NR SA operation, the UE shall support a data rate for the carrier that is no smaller than the data rate computed using the above formula, with J=1 CC and component vLayers(j)⋅Qmj⋅fj is no smaller than 0.75 if UE does not indicate supportOfNotReducedBB-BW-r18 or 3.2 if UE also indicates supportOfNotReducedBB-BW-r18.”).
We try to implement the RAN1 agreement referred in the Samsung paper above (by adding a note in MAC), if we identify issues in MAC due to the RAN1 agreement we can revisit this discussion next meeting
A eRedCap UE considers the contention resolution not successful and stop the ra-ContentionResolutionTimer, when the UE detects a PDCCH transmission addressed to its TEMPORARY_C-RNTI with a DCI that schedules a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process, i.e. option 1 is adopted.
We will send an LS to RAN1 since there is cross-layer interaction with the approach of stopping the timer.


In RAN2 #122 meeting, the following agreements were made regarding the further reduced UE complexity in FR1.
	RAN2 confirms there can be cell(s) supporting Rel-18 eRedCap only, i.e., not allowing Rel-17 RedCap UE to camp and access.
We introduce R18 versions of 1Rx and 2Rx barring bits and we don’t introduce a R18 version of the HD-FDD allowed-bit, i.e., the R17 HD-FDD allowed-bit is reused for and applied by R18 eRedCap UEs.
All R18 eRedCap UEs uses the two new LCIDs for Msg3/MsgA PUSCH for CCCH/CCCH1 during Random Access, i.e., both those with peak rate reduction + BB BW reduction, and those with only peak rate reduction.


In this paper, we would like to further discuss the remaining issues of further complexity reduction for eRedCap UE.
Discussion
For the issue of how to handle the case when UE detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process, RAN2 #123 agreed that the eRedCap UE considers the contention resolution not successful and stop the ra-ContentionResolutionTimer for this case, and an LS [1] was sent to inform RAN1.
During online/offline discussion, it seems that there might be the cross-layer indication from PHY. However, we failed to find it in the current RAN1 specification and we are not sure whether RAN1 will define such indication or not. In our view, how UE to determine the PDCCH scheduling Msg4 PDSCH with a larger bandwidth than UE can receive or process should be under UE internal implementation, and such cross-layer indication from PHY is not needed. Thus, it is unnecessary to capture the low layer indication in RAN2 spec if RAN1 does not support or have such cross-layer indication. In that sense, we have following proposal.
Proposal 1: For the issue of handling the MSG4 PDSCH larger than UE can receive or process, if RAN1 spec does not define clear indication from PHY about the MSG4 PDSCH with larger bandwidth that UE can not receive or process per slot, it should be up to UE implementation to determine, i.e., RAN2 no need to capture anything related to the cross-layer indication.
In the email discussion of eRedCap UE behavior with the eRedCap RA partition, there are at least two options under discussion. Our preference is option A. Because option A can allow an eRedCap UE having more chance to use the RedCap resource considering the combination with other features in one RA procedure. We think this undersanding is aligned with RAN1 agreement intention to allow use of RedCap RACH resource by the eRedCap UE if eRedCap UE is not configured with the dedicated RACH resource. In our view, such interpretation can be applied for each set of configured RA resource. It implies that UE can assume eRedCap UE set to true for the RA resource where RedCap are set to true. On the opposite, if eRedCap UE can not assume to use the RedCap RACH resource if eRedCap RACH resource is not configured in the set of configured RA resource, it might cause issues that eRedCap UE can not select some feature combinations if the RA resource set only allows the RedCap + other feature. The eRedCap UE is failed to indicate the other features which may lead to network to not identify the additional features the eRedCap UE may have. 
From the network side, there could be many features to be combined in the RACH resource set. It is impossible to require network to configure all sets of feature combination on every RACH resource partitioning, e.g., SDT resource may not be in every eRedCap RACH resource. Thus, if the eRedCap UE is allowed to use RA resource configured for RedCap, it gives much more flexibility to network not configure the full set of feature combinations in every sets of RA resource. So, the so-called ‘all feature’, it should include to consider RedCap RA resource also be applicable to the current RA procedure not the eRedCap only for the current RA procedure.
Therefore, when UE performs the selection of a set of RA resource, UE should assume eRedCap set to true where the RedCap are set to true so that eRedCap UE can have chance to indicate more feature combinations. Thus, we have the following proposals.
Proposal 2: In the selection of a set of RA resource based on the feature prioritization, eRedCap UE can set to true for the set of RA resources whether RedCap set to true. 
For the other issues discussed in the email discussion, whether it is possible for an eRedCap UE to select a set of RA resource with RedCap + other feature even there is at least one set of RA resources with eRedCap. We don’t observe any problem to go this way. As we explained above, we think the RAN1 agreement is applied for each configured RA resource set, i.e., eRedCap UE shall share the PRACH that is configured for RedCap UE for each configured RA resource set. So, if one set of RA resource is with RedCap + other feature but without eRedCap, eRedCap UE still can select this set of RA resources with RedCap + other feature even there is at least one additional set of RA resources with eRedCap. The eRedCap UE will be differentiated from RedCap UE based on Msg3 eRedCap indication.
Proposal 3: eRedCap UE is allowed to select a set of RA resources with RedCap + other feature even when there is at least one set of RA resources with eRedCap. 

Conclusion
We have the following observations, and we’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: For the issue of handling the MSG4 PDSCH larger than UE can receive or process, if RAN1 spec does not define clear indication from PHY about the MSG4 PDSCH with larger bandwidth that UE can not receive or process per slot, it should be up to UE implementation to determine, i.e., RAN2 no need to capture anything related to the cross-layer indication.
Proposal 2: In the selection of a set of RA resource based on the feature prioritization, eRedCap UE can set to true for the set of RA resources whether RedCap set to true. 
Proposal 3: eRedCap UE is allowed to select a set of RA resources with RedCap + other feature even when there is at least one set of RA resources with eRedCap. 
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