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1. Introduction
In this meeting, RAN2 receives new RAN1 LS which includes the agreements below for RedCap [1].
	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
· FFS the possibility of supporting Msg3 for the early indication 

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



RAN1 is discussing a possibility of separate initial UL BWP, which is used as early identification. Apart from this motivation, considering the maximum bandwidth supported by RedCap UEs (20MHz in FR1, 100MHz in FR2), it might be beneficial to introduce initial BWP separately from normal UEs in order to give some flexibilities for radio resource management. In this contribution, we discuss the initial BWP for RedCap UEs and provide our view.
2. Discussion
The current RRC specifies that the UE shall consider the cell as barred when the UE does not satisfy the condition with respect to the initial UL/DL BWP.
	2>	if the UE supports an uplink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15] and TS 38.101-2 [39]) which
-	is smaller than or equal to the carrierBandwidth (indicated in uplinkConfigCommon for the SCS of the initial uplink BWP), and which
-	is wider than or equal to the bandwidth of the initial uplink BWP, and
2>	if the UE supports a downlink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15] and TS 38.101-2 [39]) which
-	is smaller than or equal to the carrierBandwidth (indicated in downlinkConfigCommon for the SCS of the initial downlink BWP), and which
-	is wider than or equal to the bandwidth of the initial downlink BWP, and
2>	if frequencyShift7p5khz is present and the UE supports corresponding 7.5kHz frequency shift on this band; or frequencyShift7p5khz is not present:
3>	…
2>	else:
3>	consider the cell as barred in accordance with TS 38.304 [20]; and
3>	perform barring as if intraFreqReselection is set to notAllowed;



If the initial BWP is configured so that the RedCap UEs can camp on, it should be equal to or smaller than 20 MHz (FR1) or 100 MHz (FR2). If the network configures only such smaller bandwidth for initial BWP, then there might be no big problem. However, the network lacks some flexibilities for wider BWP. Considering the radio resource utilization and many legacy UEs already in the field, the network should be able to configure wider initial BWP and additionally configure a separate initial BWP for RedCap UEs.
Observation 1. From RAN2 point of view, separate initial BWP should be supported in order not to restrict on configuring the initial BWP currently available in the field.

One clarification is that even if the initial BWP specific to RedCap UEs in the specification, it is not necessarily to configure it always when the cell supports the RedCap UEs. For example, if the legacy initial BWP bandwidth is equal to or smaller than that the RedCap UE can support, there will be no need to configure/broadcast the separate initial BWP for RedCap as shown in the example in Fig.1. Note that if the support of RedCap in a cell is detected based on the presence of the initial BWP for RedCap UEs, it has to be always present. This is FFS.
Observation 2. Introducing separate initial BWP for RedCap does not necessarily mean it has to be always present when a cell support the RedCap. This is depending on how the cell indicates support of RedCap.
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Fig.1: Example flow for RedCap UE to decide whether to camp on a cell

Finally, although the LS [1] does not include, RAN1 made the summary document for RedCap agreements [3], where more positive direction is captured for supporting separate initial uplink BWP, e.g. as follows (and shown in Annex):
	Agreements:
· Both during and after initial access, the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the maximum RedCap UE bandwidth is allowed.
· Working assumption: Both during and after initial access, for the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth, a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· FFS: whether/how to avoid or minimize PUSCH resource fragmentation due to PUCCH transmission for the above case
· Support the case when the centre frequency is assumed to be the same for the initial DL and UL BWPs in TDD. 
· FFS whether or not to additionally support the case when the centre frequency is different; if so, how to minimize centre frequency retuning  



Based on the discussions, observations and RAN1 latest status, we propose to discuss the separate initial BWP for RedCap from RAN2 point of view in this meeting, which may be after/waiting for another LS from RAN1 firstly.

Proposal 1: RAN2 to discuss a possibility of introducing initial BWP specific to RedCap UEs.

3. Conclusion
In this contribution we discussed the initial BWP for RedCap UEs and made observations and one proposal.

Observation 1. From RAN2 point of view, separate initial BWP should be supported in order not to restrict on configuring the initial BWP currently available in the field.
Observation 2. Introducing separate initial BWP for RedCap does not necessarily mean it has to be always present when a cell support the RedCap. This is depending on how the cell indicates support of RedCap.

Proposal 1: RAN2 to discuss a possibility of introducing initial BWP specific to RedCap UEs.
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Annex for reference [3]
RAN1#105-e:

	R1-2105999	FL summary #1 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2106000	FL summary #2 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2106001	FL summary #3 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)
R1-2106002	FL summary #4 on reduced maximum UE bandwidth for RedCap	Moderator (Ericsson)

Agreements: Replace the RAN1#104bis-e working assumption with the following working assumption (for option 1) and working assumption (for option 2):
· Working assumption: After initial access (i.e., after RRC Setup, RRC Resume, or RRC Reestablishment), for BWP#0 configuration option 1 (as in 38.331, Appendix B2), a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.
· Working assumption: After initial access (i.e., after RRC Setup, RRC Resume, or RRC Reestablishment), for BWP#0 configuration option 2 (as in 38.331, Appendix B2), a RedCap UE is not expected to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth.

Agreements:
· Both during and after initial access, the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the maximum RedCap UE bandwidth is allowed.
· Working assumption: Both during and after initial access, for the scenario where the initial UL BWP for non-RedCap UEs is configured to be wider than the RedCap UE bandwidth, a separate initial UL BWP no wider than the RedCap UE maximum bandwidth is configured/defined for RedCap UEs.
· FFS: whether/how to avoid or minimize PUSCH resource fragmentation due to PUCCH transmission for the above case
· Support the case when the centre frequency is assumed to be the same for the initial DL and UL BWPs in TDD. 
· FFS whether or not to additionally support the case when the centre frequency is different; if so, how to minimize centre frequency retuning  

Agreements: Take the following as an agreement, revised from the RAN1#104bis-e working assumption:
· A RedCap UE cannot be configured with a non-initial (DL or UL) BWP (i.e., a BWP with a non-zero index) wider than the maximum bandwidth of the RedCap UE.
· At least for FR1, FG 6-1 (“Basic BWP operation with restriction” as described in TR 38.822) is used as a starting point for the mandatory RedCap UE type capability.
· This does not preclude support of FG 6-1a (“BWP operation without restriction on BW of BWP(s)” as described in TR 38.822) as a UE capability for RedCap UEs.

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.

Working assumption:
· For enabling/supporting that PUCCH (for Msg4/[MsgB] HARQ feedback) and/or PUSCH (for Msg3/[MsgA]) transmissions fall within the RedCap UE bandwidth during initial access, support separate initial UL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth).
· FFS: whether/how the specification also supports separate PUCCH/Msg3/[MsgA] PUSCH configuration/indication or a different interpretation of the same configuration/indication for RedCap (e.g., disabled frequency hopping or different frequency hopping)

Working assumption:
· At least for TDD, an initial DL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth) can be optionally configured/defined separately from the initial DL BWP for non-RedCap UEs at least after initial access
· FFS the details of the configuration/definition
· The configuration for a separately configured initial DL BWP for RedCap UEs is signaled in SIB.
· whether to support that separate initial DL BWP for RedCap UEs can include a configuration of CORESET and CSS(s) 
· whether part of the configuration can be defined instead of signaled
· If a separate initial DL BWP for RedCap UEs is configured/defined, this separate initial DL BWP for RedCap UEs can be used at least after initial access (i.e., at least after RRC Setup, RRC Resume, or RRC Reestablishment).
· FFS during the initial access
· FFS: whether a separately configured initial DL BWP for RedCap UEs needs to contain the entire CORESET #0, and, if not, the Redcap UE behaviour for CORESET #0 monitoring
· FFS: supported bandwidths in the separate initial DL BWP
· FFS: whether additional SSB is transmitted in the separately configured initial DL BWP for RedCap UEs
· FFS: FDD case
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