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1. Introduction
In RAN2#123 meeting, there are some discussions on further reduced UE complexity in FR1. Some of the agreements are achieved as shown in the following. In this paper, we will further discuss the leftover issues.
	
RAN2#123 agreements:
· 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
· 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 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.



2. Discussion
2.1. Msg1 identification fallback
Following options are discussed in the email discussion in [Post123][756]:
	Option A. For each set of configured RA resources, the UE considers the set of configured RA resources is available for R18 eRedCap if it is set to true for either R18 eRedCap or R17 RedCap.

Option B. For each set of configured RA resources, the UE considers the set of configured RA resources is available for R18 eRedCap if it is set to true for R18 eRedCap. Among all sets of configured RA resources, if there no set of configured RA resources with R18 eRedCap set to true, the UE further considers the set of configured RA resources for which R17 RedCap is set to true.
· [bookmark: _Int_Kufuem1C][bookmark: _Int_pa10a8AI][bookmark: _Int_U7EM1pNB]Option B.1 (Option 2 in R2-2308237): The eRedCap UEs select the set of Random Access resources according to TS 38.321 clause 5.1.1b and clause 5.1.1c. If none of the sets of Random Access resources are available for any feature applicable to the current RACH procedure, the eRedCap UE should consider itself as RedCap UE and perform the selection of Random Access resources procedure again.

· [bookmark: _Int_Ha0fOhPY][bookmark: _Int_vM98WBK6][bookmark: _Int_wYFMq4Up][bookmark: _Int_8x5D2PRa]Option B.2 (Option 3 in R2-2308237): If there is at least one configured set of Random Access resources that enhRedCap-r18 in the associate FeatureCombination-r17 is set to true, the eRedCap UE should perform the selection of Random Access resources procedure considering the eRedCap feature is applicable. Otherwise, if there is none of the configured sets of Random Access resources that enhRedCap-r18 in the associate FeatureCombination-r17 is set to true, the eRedCap UEs should perform the selection of Random Access resources procedure considering RedCap feature is applicable.



Based on the offline discussion, we have further understandings and WFs for this issue.
Observation 1: It could be reasonable NW configuration that eRedCap feature is configured as the highest priority (than RedCap and others), but not NW mandatory restriction.
Observation 2: If no other feature applicable to the current RA, eRedCap UE should select the RA set with the selection order: eRedCap > RedCap
· Option A means “eRedCap feature should be configured as the highest priority”;
· Option B2: no restriction;
Observation 3: If there is other feature applicable to the current RA, different RA set selection order is preferred by different NW implementation/expectation: 
· NW Implementation/Expectation 1: eRedCap UE should select the RA set with the selection order: {eRedCap + Other(s)} > eRedCap > {RedCap+Other} > RedCap:
· Option A means “eRedCap feature should be configured as the highest priority”;
· Option B2: no restriction;
· NW Implementation/Expectation 2: eRedCap UE should select the RA set with the selection order: {eRedCap + Other(s)}> {RedCap+Other} > eRedCap > RedCap:
· Option A:
· Not possible;
· Option B2 means: 
· Either the RA set(s) for {eRedCap + Other(s)} has to be configured, Or “no RA set should include eRedCap as true”;
Observation 4: Different NW may have different expectation on the RA set selection, i.e. whether eRedCap UE is preferred to select “eRedCap only” over “RedCap+Others”, or vice versa. Then, it should be controllable by NW.
Somehow, with option A, the above is controlled by priority configuration. With option B2, the above is controlled by RA set configuration.
Proposal 1: WF1: RAN2 can select any option (A or B2), as long as the NW resections/consequences in Observation 3 is acceptable to RAN2.
Proposal 2: WF2: If RAN2 prefer to achieve best performance or least NW restriction, RAN2 agree NW to configure which option (A or B2) to use.
Proposal 3: WF3: RAN2 does not support any fallback (i.e. revert RAN1 agreement, eRedCap UE is not allowed to indicate RedCap feature).
2.2. Msg2 exceeding capability issue 
As in the running CR, a new note is added to address the Msg2 scheduling issue that the UL grant in RAR indicates that the time is not enough for Msg3 transmission. It only occurs to the scheduling of eRedCap UE, so we can add “for eRedCap UE” as limitation and not apply for other UEs.
	NOTE X:	For the case that scheduling of RAR PDSCH is larger than the bandwidth the UE can receive or process per slot, and the UL grant in RAR indicates that the time is not enough for Msg3 transmission, as specified in TS 38.213 [6], it is up to UE implementation, e.g. either to consider the Random Access Response reception not successful, or transmit Msg3.
Editor’s NOTE: The exact wording could be further updated, e.g. based on further discussion and the understanding on RAN1 conclusion.



Proposal 4: The new NOTE in 5.1.4 of MAC running CR, on the Msg2 exceeding capability issue, should add “for eRedCap UE” as limitation.
2.3. Msg 4 decoding issue
As shown in the running CR in 5.1.5, the for eRedCap UE is with a bracket, and it is not sure whether to keep it in the spec as stated in Editor Note. Per our understanding, only eRedCap UE has such situation, so we prefer not to extend the influence to other UEs.
	[bookmark: _Toc37296183][bookmark: _Toc46490309][bookmark: _Toc52752004][bookmark: _Toc52796466][bookmark: _Toc139032246]5.1.5	Contention Resolution
……
3>	else, [for eRedCap UE], if the PDCCH scheduled PDSCH is larger than the UE can receive or process [as indicated from lower layer, as specified in TS 38.213 [6]]:
4>	stop ra-ContentionResolutionTimer;
4>	discard the TEMPORARY_C-RNTI;
4>	consider this Contention Resolution not successful.
Editor’s NOTE:	FFS on whether to restrict the case just “for eRedCap UE” or generic for “all UEs”.
Editor’s NOTE:	FFS on cross-layer interaction, e.g. whether need indication from PHY or up to UE implementation on internal interaction.



Proposal 5: For the new NOTE in 5.1.5 of MAC running CR, on the Msg4 exceeding capability issue, “for eRedCap UE” should be confirmed as the limitation.
2.4. Inter-node message indication  
To assist the network to apply specific paging schemes, UERadioPagingInformation is provided to the network from the CN. While companies hold different opinions on the detail information, we can see the 2 options below:
· Option 1: The eRedCap UE type indication is added into the inter-node message UERadioPagingInformation (i.e. numberOfEnhRxRedCap-r18 ENUMERATED {one, two} OPTIONAL,)
· Option 2: the legacy numberOfRxRedCap-r17 applies to eRedCap UEs, and it is clarified that when the cell allows both RedCap UE and eRedCap UE, it only indicate the Rx type rather the UE type.
For option 1, eRedCap UE type indication is added into UERadioPagingInformation, which can provide network more flexibility on how to set baring indications and help the network reduce the unnecessary transmission of paging message. If eRedcap UE is barred and RedCap UE is not barred, then the network can only send the paging message to RedCap UE but not the eRedCap UE according to the absence of eRedCap UE type indication.
For option 2, the legacy numberOfRxRedCap-r17 applies both eRedCap UE and RedCap UE. It may means that network may have the same barring operations for both eRedCap UE and RedCap UE, otherwise the network will not know whether to use the R17 1Rx and 2Rx barring indications or R18 1Rx and 2Rx barring indications to assist paging strategy.  
Here we propose RAN2 can discusses this issue and select one from these 2 options.
Proposal 6: RAN2 to discuss following options:
· Option 1: The eRedCap UE type indication is added into the inter-node message UERadioPagingInformation (i.e. numberOfEnhRxRedCap-r18 ENUMERATED {one, two} OPTIONAL)
· Option 2: As in the running CR, the legacy numberOfRxRedCap-r17 applies to eRedCap UEs, and it is clarified that it only indicates the Rx type rather the UE type (i.e. ENUMERATED {one, two} does not differentiate RedCap and eRedCap UE).
3. Conclusion
The corresponding proposals are listed as below: 
Msg1 identification fallback
Observation 1: It could be reasonable NW configuration that eRedCap feature is configured as the highest priority (than RedCap and others), but not NW mandatory restriction.
Observation 2: If no other feature applicable to the current RA, eRedCap UE should select the RA set with the selection order: eRedCap > RedCap
· Option A means “eRedCap feature should be configured as the highest priority”;
· Option B2: no restriction;
Observation 3: If there is other feature applicable to the current RA, different RA set selection order is preferred by different NW implementation/expectation: 
· NW Implementation/Expectation 1: eRedCap UE should select the RA set with the selection order: {eRedCap + Other(s)} > eRedCap > {RedCap+Other} > RedCap:
· Option A means “eRedCap feature should be configured as the highest priority”;
· Option B2: no restriction;
· NW Implementation/Expectation 2: eRedCap UE should select the RA set with the selection order: {eRedCap + Other(s)}> {RedCap+Other} > eRedCap > RedCap:
· Option A:
· Not possible;
· Option B2 means: 
· Either the RA set(s) for {eRedCap + Other(s)} has to be configured, Or “no RA set should include eRedCap as true”;
Observation 4: Different NW may have different expectation on the RA set selection, i.e. whether eRedCap UE is preferred to select “eRedCap only” over “RedCap+Others”, or vice versa. Then, it should be controllable by NW.
Proposal 1: WF1: RAN2 can select any option (A or B2), as long as the NW resections/consequences in Observation 3 is acceptable to RAN2.
Proposal 2: WF2: If RAN2 prefer to achieve best performance or least NW restriction, RAN2 agree NW to configure which option (A or B2) to use.
Proposal 3: WF3: RAN2 does not support any fallback (i.e. revert RAN1 agreement, eRedCap UE is not allowed to indicate RedCap feature).
Msg2 exceeding capability issue 
Proposal 4: The new NOTE in 5.1.4 of MAC running CR, on the Msg2 exceeding capability issue, should add “for eRedCap UE” as limitation.
Msg 4 decoding issue
Proposal 5: For the new NOTE in 5.1.5 of MAC running CR, on the Msg4 exceeding capability issue, “for eRedCap UE” should be confirmed as the limitation.
Inter-node message indication  
Proposal 6: RAN2 to discuss following options:
· Option 1: The eRedCap UE type indication is added into the inter-node message UERadioPagingInformation (i.e. numberOfEnhRxRedCap-r18 ENUMERATED {one, two} OPTIONAL)
· Option 2: As in the running CR, the legacy numberOfRxRedCap-r17 applies to eRedCap UEs, and it is clarified that it only indicates the Rx type rather the UE type (i.e. ENUMERATED {one, two} does not differentiate RedCap and eRedCap UE).
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