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1.	Introduction
In this contribution, we discuss some aspects of higher layer support for reduced capability NR devices.
2.	Early indication for initial access
Early indication for 2 step RACH
RAN1 previously discussed the following FL’s proposal in RAN1#106e:
	· For 2-step RACH, support the early indication of RedCap Ues at least in MsgA preamble part.
· The early indication in MsgA preamble part can be configured to be enabled/disabled via SIB
· From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP (if supported)
· separate PRACH resource
· PRACH preamble partitioning


In our view, it is good to have commonality between 4-step RACH and 2-step RACH in support of early indication. For 4-step RACH, RAN1 agreed to support the early indication of RedCap UEs at least in MSG1. Thus, we propose to support the early indication of RedCap UEs at least in MsgA preamble part of 2-step RACH. Similar to early indication in 4-step RACH, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP
· separate PRACH resource
· PRACH preamble partitioning
In addition, RAN2 agreed to support early indication in MSG3 based on dedicated LCID field of the MAC header for 4-step RACH. As RAN1 agreed for 4-step RACH, we think that whether to additionally use MsgA PUSCH part of 2 step RACH for early indication can be left to RAN2 decision.
Proposal 1: For commonality with 4-step RACH, support the early indication of RedCap Ues at least in MsgA preamble part of 2-step RACH.
Proposal 2: From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP
· separate PRACH resource
· PRACH preamble partitioning

2-step/4-step RACH configuration for early indication
RAN1 made agreements on early indication for 4-step RACH as follows:
	· 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 via SIB
· From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP (if supported)
· separate PRACH resource
· PRACH preamble partitioning



Currently, SIB1 provides RACH configuration for idle/inactive UEs. If 4 step RACH supports separate PRACH resource and/or PRACH preamble partitioning for early indication of RedCap UEs for the existing initial UL BWP, we think that it seems natural to introduce separate 4 step RACH configuration for uplink BWP configuration of the existing initial UL BWP. Besides, if 2 step RACH supports separate PRACH resource and/or PRACH preamble partitioning for early indication of RedCap UEs for the existing initial UL BWP, we think that it seems natural to introduce separate 2 step RACH configuration for uplink BWP configuration of the existing initial UL BWP.
In addition, RAN1 agreed that the early indication in Msg1 can be configured to be enabled/disabled via SIB. If separate RACH configuration (other than legacy RACH configuration) is introduced, existence of separate RACH configuration in SIB could implicitly enable early indication for RedCap UEs.
Proposal 3: For each of 4-step RACH and 2-step RACH, separate RACH configuration (other than legacy RACH configuration) is introduced to provide separate PRACH resource and PRACH preamble partitioning for the initial uplink BWP that at least RedCap UEs share with legacy UEs.
Proposal 4: For each of 4-step RACH and 2-step RACH, existence of separate RACH configuration in SIB implicitly enables early indication in Msg1 for RedCap UEs.
Furthermore, if the separate initial uplink BWP is supported, separate BWP configuration could also include 4 step RACH configuration and/or 2 step RACH configuration. Existence of separate BWP configuration in SIB could implicitly enable early indication for RedCap UEs.
Proposal 5: If the separate initial uplink BWP is supported, separate BWP configuration including 4-step and/or 2-step RACH configuration in SIB is introduced to support the separate initial uplink BWP.
Proposal 6: Existence of separate BWP configuration in SIB implicitly enables early indication in Msg1 for RedCap UEs.
For 2 step RACH in Rel-16, if MSGA is successfully transmitted, gNB transmits the SuccessRAR MAC CE in MSGB. However, if MSGA is not successfully transmitted, gNB can transmit the FallbackRAR MAC CE in MSGB. Upon receiving the FallbackRAR MAC CE, UE falls back to 4 step RACH and then transmits MSG3 to gNB.
We think that if fall-back from 2 step RACH to 4 step RACH is supported for early indication of RedCap UE, it seems natural that MSG3 in 4 step RACH indicates early indication, i.e. in LCID field of MSG3, based on SIB configuration, regardless of whether/how early indication was indicated in MSGA in 2 step RACH before fall-back. 
Proposal 7: When UE falls back from 2 step RACH to 4 step RACH upon receiving FallbackRAR MAC CE, MSG3 indicates early indication based on SIB configuration, regardless of whether/how early indication was indicated in MSGA.
Meanwhile, for 2 step RACH in Rel-16, if UE re-transmits MSGA up to msgA-TransMax, UE also falls back to 4 step RACH. We think that if fall-back from 2 step RACH to 4 step RACH is supported for early indication of RedCap UE, it seems natural that MSG1/MSG3 indicates early indication in 4 step RACH based on SIB configuration after fall-back, regardless of whether/how early indication was indicated in MSGA in 2 step RACH before fall-back.
Proposal 8: When UE falls back from 2 step RACH to 4 step RACH due to msgA-TransMax, MSG1/MSG3 indicates early indication based on SIB configuration.
RAN1 agreed that the network can configure a separate initial UL BWP for RedCap UEs in SIB. It is always configured if the initial UL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth. If supported, early indication for 4 step RACH can be supported in the separate initial UL BWP for RedCap UEs based on SIB configuration.
Currently, RAN1 did not reach any agreement on early indication for 2 step RACH. Considering that RAN1 has discussed the same agreement for 2 step RACH as well as 4 step RACH, it seems beneficial to clarify whether early indication for 4 step RACH and early indication for 2 step RACH will be always configured in a same way e.g. in a same UL BWP, i.e. either a separate UL BWP or a legacy UL BWP. If early indication for 4 step RACH and early indication for 2 step RACH can be configured in different initial UL BWPs, fallback from 2 step RACH to 4 step RACH will lead to UL BWP switching during initial access.
Proposal 9: Discuss whether 2 step RACH and 4 step RACH for RedCap UE can be configured in different initial UL BWPs (e.g. legacy initial UL BWP for 2 step RACH and separate UL BWP for 4 step RACH)
· If possible, clarify whether UE can switch from legacy initial UL BWP to separate UL BWP or vice versa when UE falls back from 2 step RACH to 4 step RACH.
3.	Early indication for UE in RRC_CONNECTED
In Rel-15, UE can perform contention based RACH for beam failure recovery, radio link failure or handover. If UE in RRC_CONNECTED performs contention based RACH, gNB would not know whether the UE performing RACH is a RedCap UE until RACH Msg3 indicates UE’s C-RNTI. Thus, early indication via MSG1 seems also useful for RedCap UE in RRC_CONNECTED.
Accordingly, RAN1 could further discuss whether to MSG1 based early indication for BFR, RLF and HO, possibly with the same methods being discussed for early indication during initial access.
Observation 1: Since Rel-15, UE can perform contention based RACH for beam failure recovery, radio link failure or handover for which early indication via MSG1 could be useful for RedCap UE.
Proposal 10: Support MSG1 based early indication for contention based RACH in case of BFR, RLF and HO.
4.	Other SI for RedCap UEs
In NR, gNB can avoid repeatedly broadcasting other system information than SIB1 at all times and temporarily broadcast them upon request from an individual UE. Such mechanism is known as on-demand SI delivery. 
We think that considering minimum capability of REDCAP UEs would be lower than minimum capability of legacy UEs, if REDCAP UEs request SI delivery, we could improve transmission of other system information for better performance. For example, for on-demand transmission of other system information, search space could be differently configured for gNB to provide better performance to RedCap UEs, so that different aggregation levels could be configured for RedCap UEs and non-RedCap UEs.
In addition, RAN1 is currently discussing possibility of using a separate initial DL BWP for RedCap UEs. If this possibility is realized, gNB may transmit other system information to RedCap UEs via the separate initial DL BWP for RedCap UEs. 
Accordingly, RedCap UEs and non-RedCap UEs would be possibly provided different configurations to receive other system information.
Observation 2: REDCAP UEs may or may not receive legacy transmission of other system information e.g. at the boundary of a serving cell due to 1 RX. gNB may provide different configurations for transmissions of other SI for REDCAP UEs and non-REDCAP UEs. (e.g. AL or separate DL BWP)
Besides, gNB could possibly provide different system information configuration in other system information to RedCap UEs and non-RedCap UEs. 
Accordingly, it seems beneficial for gNB to know whether on-demand SI is requested by RedCap UEs and non-RedCap UEs. This could be of benefit to not only REDCAP UEs but also legacy UEs. 
Observation 3: It is beneficial for gNB to know whether on-demand SI is requested by RedCap UEs or non-RedCap UEs.
For on-demand SI request, gNB can provide RACH resource configuration in SI-RequestConfig of SIB1. We think that RedCap specific RACH resources used for SI request can be configured in SIB1-R (or SIB1, if SIB1-R is not supported). Thus, gNB could identify which type of a UE is requesting on-demand SI based on RedCap specific RACH resources. If the type of the UE requesting on-demand SI is a RedCap UE, gNB could properly transmit other system information possibly including RedCap specific configuration to RedCap UE.
Proposal 11: REDCAP specific RACH resources can be configured for gNB to transmit on-demand SI message.  
5.	Conclusion
In conclusion, we propose to discuss the following observations and proposals for reduced capability NR devices:
Proposal 1: For commonality with 4-step RACH, support the early indication of RedCap Ues at least in MsgA preamble part of 2-step RACH.
Proposal 2: From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP
· separate PRACH resource
· PRACH preamble partitioning
Proposal 3: For each of 4-step RACH and 2-step RACH, separate RACH configuration (other than legacy RACH configuration) is introduced to provide separate PRACH resource and PRACH preamble partitioning for the initial uplink BWP that at least RedCap UEs share with legacy UEs.
Proposal 4: For each of 4-step RACH and 2-step RACH, existence of separate RACH configuration in SIB implicitly enables early indication for RedCap UEs.
Proposal 5: If the separate initial uplink BWP is supported, separate BWP configuration including 4-step and/or 2-step RACH configuration in SIB is introduced to support the separate initial uplink BWP.
Proposal 6: Existence of separate BWP configuration in SIB implicitly enables early indication for RedCap UEs.
Proposal 7: When UE falls back from 2 step RACH to 4 step RACH upon receiving FallbackRAR MAC CE, MSG3 indicates early indication based on SIB configuration, regardless of whether/how early indication was indicated in MSGA.
Proposal 8: When UE falls back from 2 step RACH to 4 step RACH due to msgA-TransMax, MSG1/MSG3 indicates early indication based on SIB configuration.
Proposal 9: Discuss whether 2 step RACH and 4 step RACH for RedCap UE can be configured in different initial UL BWPs (e.g. legacy initial UL BWP for 2 step RACH and separate UL BWP for 4 step RACH)
· If possible, clarify whether UE can switch from legacy initial UL BWP to separate UL BWP or vice versa when UE falls back from 2 step RACH to 4 step RACH.
Observation 1: Since Rel-15, UE can perform contention based RACH for beam failure recovery, radio link failure or handover for which early indication via MSG1 could be useful for RedCap UE.
Proposal 10: Support MSG1 based early indication for contention based RACH in case of BFR, RLF and HO.
Observation 2: REDCAP UEs may or may not receive legacy transmission of other system information e.g. at the boundary of a serving cell due to 1 RX. gNB may provide different configurations for transmissions of other SI for REDCAP UEs and non-RedCap UEs. (e.g. AL or separate DL BWP)
Observation 3: It is beneficial for gNB to know whether on-demand SI is requested by REDCAP UEs or normal UEs.
Proposal 11: REDCAP specific RACH resources can be configured for gNB to transmit on-demand SI message.  
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