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1 	Introduction	
This contribution discusses following remaining aspects on early indication for Rel-18 RedCap UE.
	38.321
Random Access
- whether/how the following behavior is captured in the spec: if early indication in MsgA is configured for Rel-17 RedCap UE (and no resources are configured for 2 step RACH for Rel-18 eRedCap UEs), Rel-18 eRedCap UE uses the same PRACH resources (as for Rel-17 RedCap UEs) for 2-step RACH
- whether/how to update the spec for the following: for eRedCap UEs with BB BW reduction, a UE is not expected to perform 2-step RACH with a MsgA PUSCH resource spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable
- whether there is a change needed for the agreed LCID framework Rel-18 based on the related discussion on coordinated cross-WIs.
- whether LCID for CCCH1 is needed for Msg3 early identification for (e)RedCap UEs

38.331
UE capabilities
- whether/how UE capability filtering for eRedCap UEs is captured, i.e., in normative text or in a NOTE.

System information broadcast
- whether to add RedCap-ConfigCommonSIB-r18 or extend RedCap-ConfigCommonSIB-r17 to introduce cell barring parameters for 1Rx and 2Rx eRedCap UEs.

RRC Release
- the (re-)naming of the following parameters based on the convention: extendedPagingCycle, extendedPagingPTW, ran-ExtendedPagingCycle-r18, and ExtendedPagingCycle-Config-r18

RRC messages
- whether there is a need to introduce a new feature priority for eRedCap UEs
- whether there is a need for revision on the wording for the description of parameter eRedCap in FeatureCombination IE


2	Discussion
Msg3-based early indication
In RAN2#122[1], it is agreed to support the Msg3-based early indication for R18 eRedCap UE, using the additional 2 LCID values:
	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.



On the other hand, in RAN2#123bis meeting [2], it is agreed to extend LCID for CCCH/CCCH1 considering the limited space for LCID values and early indication features for different WIs (e.g., eRedCap and NTN). During the discussion on LCID extension, which LCID value (between the legacy LCID space and extended LCID space) should be used for each feature will be decided in the individual session:
	Agreements:
- Solutions that increase the msg3 size are excluded (e.g. eLCID cannot be used as a solution for this purpose)
- RAN2 will discuss and find a solution in Rel-18
- Use first R bit for LCID extension. It is only applied to UL, and for now only CCCH/CCCH1 and enabled by network. FFS on details
- An explicit indication from network will be added to enable this feature. FFS on the details of signaling.  
- A single CR will capture the extension and LCID value to be used. Only the need for LCID value usage will be agreed by each individual session. Combinations can be discussed in individual session and can be brought up to common session for discussion only if need. MAC rapporteur will provide the CRs.



Meanwhile, Msg3-based early indication for eRedCap UE follows the same logic of Msg3-based early indication for Rel-17 RedCap UE, i.e., separated LCID value for eRedCap UE should be used without any precondition. That is, even though Msg1-early indication is performed for eRedCap UE, separated LCID value shall be used in Msg3 in order to indicate the eRedCap UE in Msg3 level.
However, whether to support the LCID extension is up to network deployment, and the details of signalling to indicate the support of LCID extension is still FFS in RAN2. So, based on our companion paper [3], we assume that the support of the LCID extension can be indicated using SIB (e.g., in SIB1), in order to support the additional feature during the initial access or RRC connection resume procedure. In this condition, for the indication for eRedCap only, i.e., Msg3-based early indication without indication for Msg4 PUCCH repetition defined in NTN, following options can be considered to support Msg3-based early indication based on LCID extension:
· Option 1: Use legacy LCID space for Msg3-based early indication for eRedCap UE.
· Option 2: Use extended LCID space for Msg3-based early indication for eRedCap UE, and support eRedCap feature only if extended LCID space is supported. In other words, the network shall bar eRedCap UE if the extended LCID space is not supported
For Option 1, it is simple for the network and UE implementation since no coordination is needed between the LCID extension and the eRedCap feature. In addition, less spec impact is expected since there is no need to consider the LCID extension-related discussion. Given that only 2 LCID values are needed for eRedCap early indication and 7 LCID values are still remained in current specification, it is feasible to use the existing LCID values.
For Option 2, it is flexible to define additional LCIDs since extended LCID space has more LCID values. In addition, a common rule for single indication and the combinational indication (e.g., eRedCap + indication for Msg4 PUCCH repetition) can be defined with Option 2. However, the network would have a restriction to support eRedCap feature, since eRedCap feature can be supported only if extended LCID space is supported.
In our view, both options are feasible, but Option 1 is slightly preferred since it is straightforward and has less spec impact. 
Proposal 1. Use legacy LCID space for Msg3-based early indication for eRedCap UE only.
However, for the combinational cases of Msg3-based early indication and indication for Msg4 PUCCH repetition defined in NTN, the situation is different. As explained in our companion paper submitted in NTN [4], in order to support indication for Msg4 PUCCH repetition for legacy UE/RedCap UE/eRedCap UE, 6 LCID spaces are required. However, since it is not feasible to define all the LCIDs using the legacy LCID space for NTN-specific feature, it is suggested to use extended LCID space for indication for Msg4 PUCCH repetition. In this sense, when the eRedCap UE performs indication for Msg4 PUCCH repetition, extended LCID space should be used.
Proposal 2. For the combination of Msg3-based early indication for eRedCap and indication for Msg4 PUCCH repetition, use extended LCID space.
If Proposal 1 and Proposal 2 are agreed, eRedCap UE determines LCID in Msg3 of CCCH/CCCH1 as follows:
· If the network does not support the extended LCID space, the eRedCap UE does not use indication for Msg4 PUCCH repetition and perform Msg3-based early indication for eRedCap UE, using the new LCID defined in legacy LCID space.
· If the network supports the extended LCID space, the eRedCap UE may perform the combination of indication for Msg4 PUCCH repetition and perform Msg3-based early indication, using the new LCID defined in extended LCID space.
Proposal 3. If the network does not support extended LCID space, eRedCap UE performs Msg3-based early indication for eRedCap UE using LCID defined in legacy LCID space, i.e., the combination of Msg3-based early indication for eRedCap and indication for Msg4 PUCCH repetition is not indicated although eRedCap UE can support Msg4 PUCCH repetition.

2-step Random Access for eRedCap UE
In RAN1#113[5], it is agreed that MsgA PRACH early indication would not be supported. In other words, RACH partition for Rel-18 early indication cannot be configured for 2-step RA procedure. 
	Agreement
(…omitted)
· When Msg1 indication for Rel-18 eRedCap UEs is not configured while Msg1 indication for Rel-17 RedCap UEs is configured, Rel-18 eRedCap UEs shall share the PRACH that is configured for Rel-17 RedCap UEs.
· Note: Rel-18 eRedCap UEs will be differentiated from Rel-17 RedCap UEs based on Msg3 of Rel-18 eRedCap UEs.
· Additional early indication in MsgA PRACH is not supported.



According to the RAN1 discussion [6], the main argument for not supporting MsgA PRACH early indication is to avoid the duplicated indication via MsgA PRACH and MsgA PUSCH using the separated eLCID value:
	FL1 Low Priority Question 2.1.4-1a: Should additional separate early indication in MsgA PRACH be supported?
	Company
	Y/N
	Comments

	Nordic 
	N
	

	FUTUREWEI
	
	Can wait until Msg1 case is resolved

	DOCOMO
	Y
	But we are fine to differ the discussion until the progress on Msg1-based separate early indication.

	CATT
	N
	

	Lenovo
	Y
	Same view with DOCOMO

	vivo
	N
	

	Nokia, NSB
	N
	Even if separate Msg1 early indication is supported, we do not see the need for MsgA PRACH given PUSCH early indication is already supported

	Xiaomi
	Y
	Same view with DOCOMO.

	CMCC
	N
	

	OPPO
	N
	Does that earlier indication duplicate PUSCH part, which already have earlier indication?

	ZTE, Sanechips
	Y
	If MsgA PRACH indication is not supported for eRedCap UE and the gNB does not decode MsgA PUSCH correctly, the corresponding fallbackRAR and Msg3 scheduling will be impacted.

	FL
	Early indication in Msg3 PRACH is handled in Proposal 2.1.1-1c/d/e/f.






According to the current RACH partitioning framework, the RACH partition selection is performed prior to the RA type selection. Therefore, if the RACH partition for Rel-18 early indication is configured only for 4-step RA, the Rel-18 eRedCap UE cannot perform the 2-step RA procedure regardless of the channel quality, since there is no 2-step RA resource associated with the selected RACH partition (i.e., the RACH partition for Rel-18 early indication)
In our understanding, it is true that RAN1 had not considered the RACH partitioning framework when RAN1 agreed to exclude the additional MsgA PRACH early indication. That is, it was not intended to restrict the RA type selection for eRedCap UE, i.e., the early indication for eRedCap UE is configured only for 4-step RA. Since the RACH partitioning framework is RAN2 feature, RAN2 should discuss whether the eRedCap UE in a good channel quality may perform 2-step RA procedure using the Rel-17 RedCap RACH partition when the RACH partition for eRedCap is only configured for 4-step RA. In RAN2 point of view, following options can be considered:
· Option 1) Modify the RA procedure to allow 2-step RA procedure when RACH partition for Rel-18 early indication (for 4-step RA, as in the current agreement) is configured. For example, in this case, the eRedCap UE may determine that 2 step RACH partition for Rel-17 RedCap UEs as available and select the RA type between the 4-step RACH and 2-step RACH based on the channel quality.
· Option 2) When the Msg1 early indication for Rel-18 eRedCap UE (i.e., the RACH partition for R18 eRedCap UE) is configured, eRedCap UE shall perform the 4-step RA procedure regardless of the channel quality.
If the 2-step RA procedure is allowed for eRedCap UE even though Msg1-based early indication is configured (i.e., Option 1), it is aligned with the RAN1 intention to reuse the MsgA PUSCH early indication, when Msg1-based early indication for 4-step RA procedure is configured. In addition, it allows the 2-step RA procedure when the coverage is good enough, which reduces the delay for RA completion.
However, modifying the current RA procedure and the RACH partitioning framework (i.e., Option 1) may cause very complicated RA procedure, which requires additional discussion. In addition, when the fallback procedure is happened from 2-step RA to 4-step RA, the RACH partition should be re-selected in order to perform Msg1-based early indication for Rel-18 eRedCap UE, which is not aligned with the general principle of current RACH partitioning framework. Given that only one meeting is left for eRedCap WI and the access delay is not critical for eRedCap UE, it would be enough to restrict the eRedCap UE to perform 4-step RA procedure, if Msg1-based early indication is configured (i.e., Option 2). 
Proposal 4. If the Msg1-based early indication is configured for eRedCap UE, the eRedCap UE shall perform 4-step RA procedure regardless of the channel quality, i.e., no further work is needed.
Another remaining issue on 2-step RA is about the RAN1 agreement that it is not expected to perform 2-step RA using the MsgA PUSCH configuration larger than 5 MHz per slot [7].
	Agreement
For UE BB complexity reduction, a UE is not expected to perform 2-step RACH with a MsgA PUSCH resource spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.



Regarding the impact on the above agreement, RAN1 already discussed in RAN1#114bis [8], and it was concluded that no need to specify the UE behaviour since it is not expected to configure MsgA PUSCH resource larger than 5 MHz if the 2-step RA resource can be used by eRedCap UE.
	FL1 Low Priority Question 2.2-2a: Should the UE behavior be specified for cases when the UE is configured or scheduled with a Msg3/MsgA PUSCH bandwidth that is larger than it can transmit? Please elaborate in the comment field.
	Company
	Y/N
	Comments

	QC
	No
	

	vivo
	No
	

	Spreadtrum
	No
	

	Nordic 
	No
	we do not need to specify error cases

	OPPO
	No
	Those cases are unexpected as the specification current reads.

	CATT
	N
	It should already be covered by the following paragraph, which means this is an error case and UE behavior is unspecified.
	A UE that has not indicated FG 48-2 does not expect to transmit a PUSCH over a bandwidth that is larger than 25 PRBs for 15 kHz SCS, or larger than 12 PRBs for 30 kHz SCS, per hop in a slot.




	Sharp
	
	it need to clarify whether only PRACH transmisson is allowed for 2-step RA when eRedCap and RedCap share the featurecombination and the number of PRB is larger than 25/12

	CMCC
	No
	

	Nokia, NSB
	No
	

	MediaTek
	
	Don’t see the need when there is already PUSCH scheduling/configuration in the specification. 

	DOCOMO
	No
	

	ZTE, Sanechips
	No
	

	Ericsson
	N
	

	Xiaomi
	No
	

	Samsung
	No
	

	FL3
	Based on the above received responses, there does not seem to be much support for specifying the UE behavior for cases when the UE is configured or scheduled with a Msg3/MsgA PUSCH bandwidth that is larger than it can transmit.






Given that the same issue was discussed in RAN1 for multiple meetings and only one RAN2 meeting is left for finalizing eRedCap WI, there is no need to re-discuss this issue again in RAN2. Therefore, it is suggested to leave it up to network implementation to ensure that MsgA PUSCH should be within 5 MHz if the 2-step RA resource can be used by eRedCap UE.
Proposal 5. It is up to network implementation to ensure that MsgA PUSCH resource is within 5 MHz, if the 2-step RA resource can be used by eRedCap UE. No spec impact is needed.
Feature priority for eRedCap
In RAN2#123bis meeting, it is agreed that RRC determines whether the eRedCap feature is applicable or RedCap feature is applicable for eRedCap UE, based on whether the RACH partition for R18 eRedCap UE is configured or not. In MAC layer, the RACH partition is selected based on the applicable feature defined in RRC layer.
	It is specified in TS 38.331 that RRC determines that RedCap is applicable to the RA procedure for Rel-18 eRedCap UE only if there is no set of configured RA resources with eRedCap set to true among all sets of configured RA resources. In TS 38.321, no additional specification change is expected for Proposal 1 unless it is much simpler if we specify this in MAC.



On the other hand, according to current MAC specification [9], the RACH partition is selected based on the feature priorities of applicable feature if there are RACH partitions only for subset of applicable features. 
	The MAC entity shall:
1>	among the available sets of Random Access resources for this Random Access procedure (as specified in clause 5.1.1c), identify those configured with a feature which has the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure as specified in TS 38.331 [5].



Therefore, it would be straightforward to define additional feature priority for eRedCap UE in order to select the RACH partition based on the applicable features. Otherwise, the additional step or clarification is needed in order to consider the feature priority of RedCap feature when eRedCap is applicable. Since there is only one RAN2 meeting left for finalizing eRedCap WI, additional discussion for non-essential issue should be avoided and it would be better to simplify the RA procedure with Msg1-based early indication.
Proposal 6. Define additional feature priority for eRedCap UE.
3	Conclusion
In this paper, we discussed our views on early indication for RedCap UE. The discussion includes the following proposals:
Proposal 1. Use legacy LCID space for Msg3-based early indication for eRedCap UE only.
Proposal 2. For the combination of Msg3-based early indication for eRedCap and indication for Msg4 PUCCH repetition, use extended LCID space.
Proposal 3. If the network does not support extended LCID space, eRedCap UE performs Msg3-based early indication for eRedCap UE using LCID defined in legacy LCID space, i.e., the combination of Msg3-based early indication for eRedCap and indication for Msg4 PUCCH repetition is not indicated although eRedCap UE can support Msg4 PUCCH repetition.
Proposal 4. If the Msg1-based early indication is configured for eRedCap UE, the eRedCap UE shall perform 4-step RA procedure regardless of the channel quality, i.e., no further work is needed.
Proposal 5. It is up to network implementation to ensure that MsgA PUSCH resource is within 5 MHz, if the 2-step RA resource can be used by eRedCap UE. No spec impact is needed.
Proposal 6. Define additional feature priority for eRedCap UE.
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