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1	Introduction
[bookmark: _Toc67770514]In this contribution, we discuss the RAN1 aspects related to the following RAN2-led features for RedCap [1]:
	· Specify definition of one RedCap UE type including capabilities for RedCap UE identification and for constraining the use of those RedCap capabilities only for RedCap UEs, and preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths. [RAN2, RAN1]
· The existing UE capability framework is used; changes to capability signalling are specified only if necessary.
· [bookmark: _Hlk71104865]Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early indication in Msg1 and/or Msg3, and MsgA if supported, including the ability for the early indication to be configurable by the network. [RAN2, RAN1]
· [bookmark: _Hlk67648184][bookmark: _Hlk67650013]Specify a system information indication to indicate whether a RedCap UE can camp on the cell/frequency or not; it shall be possible for the indication to be specific to the number of Rx branches of the UE. [RAN2, RAN1] 


2	Definition and constraining of reduced capabilities
2.1	Definition of RedCap UE type
The purpose of introducing the RedCap UE type is threefold: to identify RedCap UEs, i.e., to differentiate them from non-RedCap UEs, to constrain the use of RedCap UE capabilities only to RedCap UEs, and to prevent RedCap UEs from using capabilities not intended for RedCap UEs. The WID stipulates that only one RedCap UE type should be specified [1]. Moreover, the following agreement was also made by RAN2 during RAN2#114-e [2].
	Agreements:
1. […]
1. At least for early identification there will be only one RedCap UE (no need to define separate RedCap UE types for FR1 and FR2)
1. […]



According to the working assumption agreed during RAN1#105-e [3], the definition of the RedCap UE type can be based on one of the following options:
	Working assumption:
· RedCap UE type is defined based on one of the following options
· Option 2: Only include the reduced capabilities that the network needs to know during initial access, if any.
· Option 4: The corresponding minimum set of the reduced capabilities that one RedCap UE type shall mandatorily support 
· FFS: details of the set of reduced capabilities



Option 2 may not provide a consistent definition of the RedCap UE type, as the capabilities that the network needs to know during initial access will vary depending on the configuration and deployment. For example, if the initial UL BWP is configured to be 20 MHz (for RedCap and non-RedCap UEs), the network does not need to know whether the UE is a 20 MHz UE or not during initial access. Furthermore, in our view, the RedCap UE type definition should contain all the mandatory capabilities which separate a RedCap UE from a non-RedCap UE. For the definition, the minimum set of the capabilities should be used. Therefore, out of the two options above, Option 4 should be used to define the RedCap UE type. Table 1 lists the set of such capabilities. Additionally, it could be mentioned in the definition that some features such as all capabilities which require support for CA or DC are not supported by a RedCap UE. This way we can avoid cluttering the capability field descriptions, and also reduce future maintenance load.

[bookmark: _Ref39838551][bookmark: _Hlk79154046]Table 1: Definition of RedCap UE
	Capability
	RedCap UE
	Non-RedCap UE
	

	Maximum UE bandwidth
	FR1: 20 MHz
FR2: 100 MHz
	FR1: (at least) 100 MHz
FR2: (at least) 200 MHz
	No optional support of wider UE BW than 20/100 MHz in FR1/FR2 for RedCap UEs.

	Minimum number of Rx branches
	1
	[bookmark: _Hlk75461937]FR1: 4 in bands n7, n38, n41, n48, n77, n78, and n79 (except for vehicular UEs which only needs to support 2 Rx in these bands); 2 in all other bands.
FR2: 2
	Support of more than 1 Rx branch is optional for RedCap UEs.

	Maximum number of DL MIMO layers
	1 for UEs with 1 Rx
2 for UEs with >1 Rx
	FR1: (at least) 2 where 2 Rx is specified as mandatory; (at least) 4 where 4 Rx is specified as mandatory. 
FR2: (at least) 2 
	

	Maximum modulation order
	(at least) 64QAM in UL and DL
	FR1: (at least) 64QAM in UL and 256QAM in DL
FR2: (at least) 64 QAM in UL and DL
	Support of 256QAM in DL in FR1 is optional for RedCap UEs. 

	Duplex operation
	HD-FDD Type A
TDD
	FDD (full-duplex)
TDD
	Support of FD-FDD is optional for RedCap UEs. 



If a RedCap UE has additional or advanced capabilities beyond the set of minimum capabilities, the UE can use the existing capability signalling framework to convey such information. Note that, even with Option 4, the exact definition of the RedCap UE type will vary between different frequency bands and ranges. For example, in FDD bands, HD-FDD type A (and not FD-FDD) will be the minimum RedCap UE capability, and in TDD bands, TDD is the mandatory capability. As another example, the maximum bandwidth supported by a RedCap UE is 20 MHz in FR1, but 100 MHz in FR2. However, when the RedCap type is indicated by a UE, the network can unambiguously infer the set of mandatory capabilities of the UE based on the frequency band/range it operates.
[bookmark: _Toc79194447]The RedCap WID stipulates that only one RedCap UE type should be specified. Furthermore, it has also been agreed in RAN2 that there will be only one RedCap UE type, at least for early indication.
[bookmark: _Toc79194448]For defining the RedCap UE type, Option 2 may not provide a consistent definition of the RedCap UE type.
[bookmark: _Toc79195688][bookmark: _Toc71694551]The RedCap UE type is defined based on Option 4, i.e., the corresponding minimum set of the reduced capabilities that one RedCap UE type shall mandatorily support. 
[bookmark: _Toc71583892][bookmark: _Toc79195689]From RAN1 perspective, the definition of RedCap UE can be defined by the support of reduced maximum UE bandwidth (20 MHz for FR1, 100 MHz for FR2), the possibility to support only one Rx branch and one MIMO layer, optional support for 256 QAM in DL for FR1, and possibility to support HD-FDD within one carrier and optional FD-HDD support. 
· [bookmark: _Toc79195690]How to capture RedCap definition in TS 38.306 is up to RAN2.
2.2	Constraining of reduced capabilities
According to the WID, it should be possible to constrain the use of reduced capabilities to the RedCap UEs, so that they are usable only by the RedCap UEs. This aspect was discussed in RAN1 during RAN1#105-e, and the following conclusion was reached [3]:
	Conclusion:
· RAN1 postpones the discussion on constraining of reduced capabilities, and if deemed necessary, RAN1 can come back



Constraining the use of reduced capabilities was also discussed in RAN2 during RAN2#114-e, and the following agreement was made [2]:
	Agreements:
[…]
4. It is up to the network how to prevent RedCap UEs from using radio capabilities not intended for RedCap UEs (no specification impact is foreseen at least in RAN2. FFS whether something is needed from SA2/CT1)



Based on the above conclusion and agreement, no further discussion on constraining of reduced capabilities is needed in RAN1. 
[bookmark: _Toc79194449]We see no need for RAN1 to come back to the discussion on constraining the reduced capabilities.
[bookmark: _Toc68636458][bookmark: _Toc67669165][bookmark: _Toc67770532][bookmark: _Toc67669166][bookmark: _Toc67669167]3	Early indication of RedCap UEs
The early indication of RedCap UEs in Msg1 and/or Msg3 (of 4-step RACH procedure), and MsgA (of 2-step RACH procedure) enables the network to handle RedCap UEs differently than non-RedCap UEs during initial access, i.e., before the UE capabilities are fully known. 
3.1	Early indication in Msg1 (4-step RACH)
We have the following working assumption and agreement related to Msg1 indication from RAN1#105-e:
	Working assumption:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 can be configured to be enabled/disabled
· FFS How to support enable/disable the early indication
· FFS details e.g.:
· separate initial UL BWP
· separate PRACH resource
· PRACH preamble partitioning
· […]

Agreements: (if the above working assumption is confirmed)
· Early indication of RedCap UEs in Msg1 can be enabled/disabled via SIB



With regards to the configuration of initial UL BWP for RedCap UEs, we have the following agreement and working assumptions from RAN1#104-e and RAN1#105-e, respectively [3]:
	Agreement:
· The initial UL BWP (derived based on SIB) for RedCap UEs can be the same as the initial UL BWP for non-RedCap UEs at least when the initial UL BWP is no wider than the RedCap UE bandwidth.
· […]

Working assumption:
· Both during and after initial access, even for the scenario where the initial UL BWP for non-RedCap UEs is not configured to be wider than the RedCap UE bandwidth, a separate initial UL BWP can optionally be configured/defined for RedCap UEs.
· RO sharing between RedCap and non-RedCap is not precluded.

Working assumption:
· For enabling/supporting that the RACH occasion (RO) associated with the best SSB falls within the RedCap UE bandwidth, support separate initial UL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth), and this separate initial UL BWP for RedCap includes ROs for RedCap UEs.
· Note: these ROs can be dedicated for RedCap UEs or shared with non-RedCap UEs.




In the light of the above agreement and working assumptions, the early indication in Msg1 should consider the following two scenarios:
· The initial UL BWP for the RedCap UEs is the same as the initial UL BWP for the non-RedCap UEs.
· The initial UL BWP for the RedCap UEs is separate from the initial UL BWP for the non-RedCap UEs.

Same initial UL BWP for RedCap and non-RedCap UEs
In addition to RedCap, the early indication in Msg1 is also being introduced for other Rel-17 features, such as Small Data Transmission (SDT), Coverage Enhancement (CovEnh), and RAN Slicing (see Table 2 below). On top of these, there is already Msg1 indication for differentiations of SSB beam, preamble group A/B, and 2/4-step RACH in Rel-15/16. In addition, the network may also need to support several different combinations of these features in certain deployments (see our associated contribution [4] for more details). Therefore, if independent solutions are introduced to carry out Msg1 indication of the Rel-17 features, it will increase the specification complexity and implementation and IoDT efforts significantly. Based on these considerations, common solution(s) for Msg1 indication is desired (with small feature-specific changes if needed). It is also important to ensure that the introduced solutions are backwards compatible with previous releases, i.e., the legacy UEs should not use, for example, the RACH occasions (ROs) and/or preambles associated with the Rel-17 features.
Table 2: The early indication of Rel-17 features in Msg1
	Feature
	Reason for Msg1 indication

	RedCap [1]
	To indicate reduced capabilities to the network in Msg1 so that the network can adapt subsequent transmissions

	SDT [5]
	To request a larger Msg3 size (or MsgA size in case of 2-step RACH)

	CovEnh [6]
	To indicate the need for coverage enhancement (especially for request of Msg3 repetition)

	RAN Slicing [7]
	To indicate high priority slice to the network and to achieve slice isolation also for RACH



The CovEnh WI had discussed how to carry out Msg1 indication during RAN1#105-e, and the following agreement had already been reached [8]:
	Agreement:
· For requesting Msg3 PUSCH repetition, support the following:
· Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or with preambles for both 4-step RACH and 2-step RACH).
· FFS whether or not to additionally support one (& only one) more option:
· E.g., option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs
· E.g., Option 3: Use separate RO, which include
· the separate RO configured by a separate RACH configuration index from legacy UE, and
· the remaining RO (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission.



Furthermore, Msg1 indication for the Rel-17 features (RedCap, SDT, CovEnh, and RAN Slicing) will be discussed under a common agenda item (see below) in RAN2 during RAN2#115-e [14]. 
	8.18	RACH indication and partitioning
Time budget: Equivalent to 0.5-1 TU
Tdoc Limitation: 1 tdocs
Expected to cover WIs SDT, CovEnh, RedCap, RAN slicing .. Initial discussion on what should be treated in common and what design could be common.   



[bookmark: _Toc79194450]In addition to RedCap, the early indication in Msg1 is also being introduced for other Rel-17 features, such as SDT, CovEnh, and RAN Slicing.
[bookmark: _Toc79194451]If independent solutions are introduced to carry out Msg1 indication of the Rel-17 features, it will increase the specification complexity and implementation and IoDT efforts significantly.
[bookmark: _Toc79194452]The Msg1 indication for the Rel-17 features (RedCap, SDT, CovEnh, and RAN Slicing) will be discussed under a common agenda item in RAN2 during RAN2#115-e. 

Based on the above discussion, we propose the following:
[bookmark: _Toc79195691]Unified solution(s) for the Msg1 indication should be pursued for RedCap UEs, as well for other Rel-17 features (SDT, CovEnh, and RAN Slicing).
[bookmark: _Toc79195692]When the initial UL BWP for the RedCap UEs is configured to be the same as the initial UL BWP for the non-RedCap UEs, use separate preambles within the shared ROs configured by the same PRACH configuration index as the non-RedCap UEs for the indication of the RedCap UEs in Msg1.
· [bookmark: _Toc79195693]FFS: whether or not to additionally support more options for Msg1 indication (e.g., use separate ROs configured by a separate PRACH configuration index from the non-RedCap UEs).
· [bookmark: _Toc79195694]RedCap WI to take into account the agreements from RAN2 AI 8.18 (RACH indication and partitioning [14]) and other Rel-17 WIs (SDT, CovEnh, and RAN Slicing) before agreeing to support more options.
· [bookmark: _Toc79195695]The agreements on Msg1 indication for RedCap UEs are subject to the confirmation of working assumption from RAN1#105-e.

Separate initial UL BWPs for RedCap and non-RedCap UEs
According to the working assumption from RAN1#105-e (copied above), the ROs in the separate initial UL BWP for the RedCap UEs may be dedicated for the RedCap UEs or shared with the non-RedCap UEs. 
· Dedicated ROs: In this case, the RedCap UEs can be identified based on the initial UL BWP (or the RO) used for the preamble transmission. However, if the CORESETs used for scheduling the RARs for the RedCap and the non-RedCap UEs are overlapping, the PDCCH transmissions of the RARs may be transmitted in the same resources (depending on the configuration of Type1-PDCCH CSS).  Therefore, if RA-RNTIs are overlapped for a RedCap and a non-RedCap UE (e.g., due to transmission of preambles from ROs associated with same time and frequency indices) and their preambles IDs are the same, the UEs may not be able to differentiate the two RARs. As a result, the RedCap UE may mistakenly use the RAR for the non-RedCap UE, and vice versa. Note that TA command is likely to different for the two UEs. This issue has been resolved for 2-step RACH in Rel-16 using RA-RNTI specific to 2-step RACH (MsgB-RNTI) [9]. However, this solution may not be suitable for RedCap UEs, as there are also other Rel-17 features (and their different combinations) that require Msg1 indication. Therefore, a unified solution to address the RA-RNTI overlapping issue should be considered. The same issue also exists for Option 2 in the CovEnh agreement copied above (currently FFS).
· Shared ROs: In this case, separation of preambles within the shared ROs is needed to identify the RedCap UEs (similar to when the initial UL BWP is the same for the RedCap and the non-RedCap UEs). Here, the RARs for the RedCap and the non-RedCap UEs can be differentiated based on preamble IDs. Whether to support additional solutions for early indication can also be discussed.

Based on the above discussion we propose the following:
[bookmark: _Toc79195696]When the initial UL BWP for the RedCap UEs is configured to be separate from the initial UL BWP for the non-RedCap UEs and ROs are dedicated for the RedCap UEs (i.e., not shared with the non-RedCap UEs), the RedCap UEs can be identified from Msg1 based on the RO used for the preamble transmission.
· [bookmark: _Toc79195697]Detailed signaling solution is up to RAN2.
· [bookmark: _Toc79195698]FFS (in RAN1 or RAN2): how to address the RA-RNTI overlapping issue. 
[bookmark: _Toc79195699]When the initial UL BWP for the RedCap UEs is configured to be separate from the initial UL BWP for the non-RedCap UEs and when ROs are shared between the RedCap and the non-RedCap UEs, use separate preambles within the shared ROs for the indication of RedCap UEs in Msg1.
· [bookmark: _Toc79195700]Detailed signaling solution is up to RAN2.
· [bookmark: _Toc79195701]FFS: whether or not to additionally support more options for early indication.
· [bookmark: _Toc79195702]The agreements on Msg1 indication for RedCap UEs are subject to the confirmation of working assumption from RAN1#105-e.
3.2	Early indication in Msg3 (4-step RACH)
With regards to the early indication of RedCap UEs in Msg3, we have the following FFS from RAN1#105-e:
	Working assumption:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· […]
· FFS the possibility of supporting Msg3 for the early indication 



If the early indication in Msg1 is not configured (e.g., due to concerns on PRACH user capacity or UL overhead), it would still be beneficial to have the early indication in Msg3 due to the following reasons:
· It enables the network to properly schedule the RedCap UEs after Msg3 and until specific UE capabilities are known. It also helps to avoid negative impact on the non-RedCap UEs and system performance (e.g., due to too conservative scheduling). 
· It enables the network to disable PUCCH frequency hopping for Msg4 feedback, if such a feature were agreed to be supported for the RedCap UEs. If supported, this would help to minimize the PUSCH resource fragmentation for the non-RedCap UEs as highlighted in our companion paper [10]. 
· It enables RRC connection rejection of the RedCap UEs for access restriction [11].
· It enables prioritization of non-RedCap UEs over RedCap UEs during contention resolution [11].

If the UE comes from RRC_INACTIVE, the early Msg3 indication comes “for free” since gNB can determine the full UE capabilities from the UE context retrieved using the I‑RNTI in Msg3. However, for UEs coming from RRC_IDLE, a new RedCap early Msg3 indication would be required. The following solutions have been listed in TR 38.875 [11] for including the early indication of the RedCap UEs in Msg3:
· Using the spare bit in existing Msg3 definition
· Extending the Msg3 size to carry additional one or more bits, indicating RedCap UE type(s)
· Introduction of new larger RRC message (e.g. on CCCH1)
· New MAC control element or LCID

In our view, the use of LCID to indicate that the UE is of RedCap type would be the best alternative since it incurs minimum specification impact and would not add any overhead in Msg3. The latter would be the case for the Msg3 extension or new larger RRC message alternatives above. The first alternative is practically difficult since there may be more important use for the last spare bit in existing Msg3 than for the RedCap feature. Furthermore, the LCID solution was adopted for LTE Cat-0 and it would be straightforward to specify a similar solution for RedCap; see extract from TS 36.321 below [12]:
	[bookmark: _Toc494131478]6.2.1       MAC header for DL-SCH, UL-SCH and MCH
The MAC header is of variable size and consists of the following fields:
· LCID: […] A UE of Category 0, as specified in TS 36.306 [12], except when in enhanced coverage, and unicastFreqHoppingInd-r13 is indicated in the BR version of SI message carrying SystemInformationBlockType2, and UE supports frequency hopping for unicast, as specified in TS 36.306 [12], shall indicate CCCH using LCID "01011", a BL UE with support for frequency hopping for unicast, as specified in TS 36.306 [12], and a UE in enhanced coverage with support for frequency hopping for unicast, as specified in TS 36.306 [12], shall if unicastFreqHoppingInd-r13 is indicated in the BR version of SI message carrying SystemInformationBlockType2 indicate CCCH using LCID "01100", otherwise the UE shall indicate CCCH using LCID "00000". A short DCQR may be included in the MAC PDU subheader with LCID set to "00000", "01011", "01100" or "01101". The LCID field size is 5 bits;
-     […]
Table 6.2.1-2 Values of LCID for UL-SCH
	Codepoint/Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011
	CCCH

	01100
	CCCH

	01101
	CCCH and Extended Power Headroom Report

	01110-01111
	Reserved

	10000
	Extended logical channel ID field

	[…]
	[…]






In NR, there are 11 reserved LCID values left which could be used for this purpose, i.e., 35-44, and 47 in Table 6.2.1-2 of TS 38.321 (in addition, there are very many eLCID reserved values) [9]. In this regard, the simplest solution would be that RedCap UEs always indicate CCCH using one of these reserved LCID values, regardless of whether Msg1 indication is configured to be used or not. Nevertheless, the exact solution to specify for the RedCap early Msg3 indication is up to RAN2.
[bookmark: _Toc79194453]The use of LCID for the early indication of the RedCap UEs in Msg3 incurs minimum specification impact and would not add any overhead in Msg3. Furthermore, the LCID solution was adopted for LTE Cat-0 and it would be straightforward to specify a similar solution for RedCap.
[bookmark: _Toc79195703]The early indication of the RedCap UEs in Msg3 is supported.
· [bookmark: _Toc79195704]RAN2 to specify solution(s) for the Msg3 indication.
3.3	Early indication in MsgA (2-step RACH)
The discussion in Sections 3.1 and 3.2 concerns a 4-step RACH procedure. The RedCap UEs will additionally support 2-step RACH procedure as an optional feature (see agreement from RAN1#105-e copied below). It is also stated in the agreement that the early indication for the 4-step RACH should be prioritised. Therefore, RAN1 can postpone the discussion on the early indication in MsgA and can come back once progress has been made on the early indication in Msg1. 
	Agreements:
· Support 2-step RACH for RedCap UEs as an optional feature
· FFS details of early indication in MsgA, e.g.:
· Separation of 2-step RACH resources or MsgA preambles
· Separation of initial UL BWP
· Using a new indication in MsgA PUSCH part
· Note: Discussion on 4-step RACH for early indication should be prioritised



[bookmark: _Toc79195705]RAN1 postpones the discussion on the early indication of RedCap UEs in MsgA to until the work on early indication for the 4-step RACH is complete.  
4	Access restriction
The WID stipulates that access restriction via barring a RedCap UE from camping on the cell/frequency should be supported. The cell/frequency barring indication must be provided in the system information (e.g., SIB1), either explicitly or implicitly. Also, the indication must be specific to the number of Rx branches of the UE. In our view, this is purely a RAN2 topic. RAN1 does not need to consider this objective further, unless RAN2 asks RAN1’s input on some specific aspects. 
However, some companies during previous RAN1 meetings proposed to have the RedCap cell/frequency barring indication in the DCI scheduling SIB1 (rather than in SIB1), claiming it to be beneficial for UE power saving. We do not think that this approach would bring any meaningful power saving benefits over the indication in SIB1. One reason is that checking cell barring is very infrequent (only done in cell selection and if the UE returns from out-of-coverage). Furthermore, there may be some power saving benefits only in the rare case in which RedCap UEs are barred (in other cases, SIB1 is anyway acquired). Even then, if same-slot scheduling is used to schedule SIB1, the UE would anyway have to buffer SIB1 (PDSCH) in the slot. This would further limit the power saving benefits.
Moreover, if the barring indication is moved to DCI for RedCap, this would require separate treatment from all other features for RedCap and may incur large specification impact in RAN2 (see our companion paper [13] for details). The 3GPP should instead reuse functionality as much as possible for different features and not introduce separate behavior for different features when it is not strictly required. Note that, although DCI is a RAN1 issue, the cell/frequency barring indication is not. Therefore, the solution should be up to RAN2, which can later consult RAN1 if RAN1 input is required. 
[bookmark: _Toc71694550][bookmark: _Toc79194454]Cell/frequency barring indication in the DCI scheduling SIB1 (rather than in SIB1) would not lead to substantial power saving benefits.
[bookmark: _Toc71694560][bookmark: _Toc79195706]The RedCap WI objective on system information indication to indicate whether a RedCap UE can camp on the cell/frequency is not considered further in RAN1 unless requested by RAN2.
5	Conclusion
In the previous sections we made the following observations: 
Observation 1	The RedCap WID stipulates that only one RedCap UE type should be specified. Furthermore, it has also been agreed in RAN2 that there will be only one RedCap UE type, at least for early indication.
Observation 2	For defining the RedCap UE type, Option 2 may not provide a consistent definition of the RedCap UE type.
Observation 3	We see no need for RAN1 to come back to the discussion on constraining the reduced capabilities.
Observation 4	In addition to RedCap, the early indication in Msg1 is also being introduced for other Rel-17 features, such as SDT, CovEnh, and RAN Slicing.
Observation 5	If independent solutions are introduced to carry out Msg1 indication of the Rel-17 features, it will increase the specification complexity and implementation and IoDT efforts significantly.
Observation 6	The Msg1 indication for the Rel-17 features (RedCap, SDT, CovEnh, and RAN Slicing) will be discussed under a common agenda item in RAN2 during RAN2#115-e.
Observation 7	The use of LCID for the early indication of the RedCap UEs in Msg3 incurs minimum specification impact and would not add any overhead in Msg3. Furthermore, the LCID solution was adopted for LTE Cat-0 and it would be straightforward to specify a similar solution for RedCap.
Observation 8	Cell/frequency barring indication in the DCI scheduling SIB1 (rather than in SIB1) would not lead to substantial power saving benefits.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The RedCap UE type is defined based on Option 4, i.e., the corresponding minimum set of the reduced capabilities that one RedCap UE type shall mandatorily support.
Proposal 2	From RAN1 perspective, the definition of RedCap UE can be defined by the support of reduced maximum UE bandwidth (20 MHz for FR1, 100 MHz for FR2), the possibility to support only one Rx branch and one MIMO layer, optional support for 256 QAM in DL for FR1, and possibility to support HD-FDD within one carrier and optional FD-HDD support.
· How to capture RedCap definition in TS 38.306 is up to RAN2.
Proposal 3	Unified solution(s) for the Msg1 indication should be pursued for RedCap UEs, as well for other Rel-17 features (SDT, CovEnh, and RAN Slicing).
Proposal 4	When the initial UL BWP for the RedCap UEs is configured to be the same as the initial UL BWP for the non-RedCap UEs, use separate preambles within the shared ROs configured by the same PRACH configuration index as the non-RedCap UEs for the indication of the RedCap UEs in Msg1.
· FFS: whether or not to additionally support more options for Msg1 indication (e.g., use separate ROs configured by a separate PRACH configuration index from the non-RedCap UEs).
· RedCap WI to take into account the agreements from RAN2 AI 8.18 (RACH indication and partitioning [14]) and other Rel-17 WIs (SDT, CovEnh, and RAN Slicing) before agreeing to support more options.
· The agreements on Msg1 indication for RedCap UEs are subject to the confirmation of working assumption from RAN1#105-e.
Proposal 5	When the initial UL BWP for the RedCap UEs is configured to be separate from the initial UL BWP for the non-RedCap UEs and ROs are dedicated for the RedCap UEs (i.e., not shared with the non-RedCap UEs), the RedCap UEs can be identified from Msg1 based on the RO used for the preamble transmission.
· Detailed signaling solution is up to RAN2.
· FFS (in RAN1 or RAN2): how to address the RA-RNTI overlapping issue.
Proposal 6	When the initial UL BWP for the RedCap UEs is configured to be separate from the initial UL BWP for the non-RedCap UEs and when ROs are shared between the RedCap and the non-RedCap UEs, use separate preambles within the shared ROs for the indication of RedCap UEs in Msg1.
· Detailed signaling solution is up to RAN2.
· FFS: whether or not to additionally support more options for early indication.
· The agreements on Msg1 indication for RedCap UEs are subject to the confirmation of working assumption from RAN1#105-e.
Proposal 7	The early indication of the RedCap UEs in Msg3 is supported.
· RAN2 to specify solution(s) for the Msg3 indication.
Proposal 8	RAN1 postpones the discussion on the early indication of RedCap UEs in MsgA to until the work on early indication for the 4-step RACH is complete.
Proposal 9	The RedCap WI objective on system information indication to indicate whether a RedCap UE can camp on the cell/frequency is not considered further in RAN1 unless requested by RAN2.
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