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1. Introduction
Regarding paging/RACH configuration in initial DL BWP, we have the following agreements [1]:

	Agreements in 104e: (modified or replaced by later agreements)
· Sharing of the same SSB and CORESET#0 between RedCap and non-RedCap UEs is supported when the bandwidth is no wider than the RedCap UE bandwidth

· The initial DL BWP (derived based on MIB/SIB) for RedCap UEs can be the same as the initial DL BWP for non-RedCap UEs at least when the initial DL BWP is no wider than the RedCap UE bandwidth.

· FFS: after initial access, whether a RedCap UE is allowed to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth 

· Discuss further whether or not it is also applicable during initial access

· 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.

· FFS: during and after initial access, whether a RedCap UE is allowed to operate with an initial UL BWP wider than the maximum RedCap UE bandwidth 
· FFS whether or not to further introduce the following (e.g., for offloading purpose, for differentiation of RedCap vs. non RedCap UEs, for different BWP#0 configuration options, etc.)

· Whether an additional CORESET can be configured for scheduling of RACH (msg2 & msg4)/Paging/SI messages for RedCap UEs

· Whether the SIB-configured initial DL BWP for RedCap UEs can also be configured to be different from the SIB-configured initial DL BWP for non-RedCap UEs.

· Whether the SIB-configured initial UL BWP for RedCap UEs can also be configured to be different from the SIB-configured initial UL BWP for non-RedCap UEs.

Agreement in 107e: [38.213, 38.331]
· For both FR1 and FR2, for a cell that allows a RedCap UE to access, network can configure a separate initial DL BWP for RedCap UEs in SIB. At least the case when the separate initial DL BWP includes CD-SSB and the entire CORESET#0 is supported

· It can be used in idle/inactive mode (including paging) and during and after initial access, when applicable

· It is no wider than the maximum RedCap UE bandwidth.

· This applies to both TDD and FDD (including FD FDD and HD FDD) cases.

Agreement in 107e: [38.213, 38.331]
· For FR1,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· Note: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0
· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on for CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
· Note: if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
· Note: If a separate SIB-configured initial DL BWP for RedCap UEs contains the entire CORESET#0, the RedCap UE shall use the bandwidth and location of the CORESET#0 in DL during initial access.
· Note: NCD-SSB periodicity is not required to be configured the same as that of CD-SSB
· Note: Periodicity of NCD-SSB shall be not less than periodicity of CD-SSB


It indicates that paging can be separately configured in separate initial DL BWP if it does not contain entire CORESET0 and CD-SSB. However, it is not clear whether paging and RAR search space can be separately configured in shared initial DL BWP or in separate initial DL BWP if it contains entire CORESET0 or CD-SSB. 
2. Discussion

Paging/msg2/msg4 configuration in shared initial DL BWP

Currently, separate initial DL/UL BWP are supported for RedCap and separate paging SS and RAR SS can also be configured in the separate initial DL BWP, when it does contains CD-SSB and CORESET#0. However, it is not clear that whether separate paging SS and RAR SS can be configured, when initial DL BWP is shared or separate initial DL BWP contains legacy initial DL BWP. To be more specific, an illustration is shown as follows:
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Figure 1. Additional RedCap specific paging/msg2/msg4 configuration
What we should confirm is whether additional RedCap specific paging/RAR SS is supported. It is noted that if a separate SIB-configured initial DL BWP for RedCap UEs contains the entire CORESET#0, the RedCap UE shall use the bandwidth and location of the CORESET#0 in DL during initial access. Therefore, the red highlighted bandwidth part in the figure 1 are not used during initial access.
Observation 1:It is not clear that whether separate paging/RAR SS configuration is allowed or not when initial DL BWP is shared or separate initial DL BWP contains legacy initial DL BWP.
From our understanding, if additional RedCap specific paging/RAR SS configuration is not supported, legacy paging/RAR mechanism still can be reused for RedCap. However, the resource congestion would be worse. Especially for RedCap UE, due to the Rx reduction, the PDCCH blocking rate is increased, and it is needed to mitigate the blocking issue.

Observation 2: When initial DL BWP is shared or separate initial DL BWP contains legacy initial DL BWP, the increased PDCCH blocking for RedCap due to Rx reduction can be mitigated by additionally configuring RedCap specific paging/RAR SS.

Especially for paging, as discussed in [3], additional RedCap specific paging SS is more beneficial.  

Observation 3: When initial DL BWP is shared or separate initial DL BWP contains legacy initial DL BWP, additional RedCap specific paging SS configuration in CORESET0 help UE save power consumption of SIB detection.

As for msg2/msg4 scheduling after detecting RAR SS, RedCap specific scheduling obviously is more beneficial. For example, the backoff value for non-RedCap would be quite small. For RedCap UE, the backoff value could be larger. 

However, if RAR SS is shared and additional RedCap specific RAR SS is not supported, the backoff value would be the same for RedCap UE and non-RedCap UE, which would cause more PRACH collision.  Moreover, RedCap UE and non-RedCap UE have different Rx number, conservative RAR scheduling would cause the performance loss.

Observation 4: When initial DL BWP is shared or separate initial DL BWP contains legacy initial DL BWP, conservative RAR scheduling for RedCap and non-RedCap would cause more serious PRACH collision and scheduling gain loss.
Therefore, we have the following proposal:

Proposal 1: When initial DL BWP is shared or separate initial DL BWP contains legacy initial DL BWP, additional RedCap specific paging and RAR search space are supported.
3. Conclusions

In this contribution, we have discussed the remaining issues for RedCap. We make the following observations and proposals:
Observation 1:It is not clear that whether separate paging/RAR SS configuration is allowed or not when initial DL BWP is shared or separate initial DL BWP contains legacy initial DL BWP.
Observation 2: When initial DL BWP is shared or separate initial DL BWP contains legacy initial DL BWP, the increased PDCCH blocking for RedCap due to Rx reduction can be mitigated by additionally configuring RedCap specific paging/RAR SS.

Observation 3: When initial DL BWP is shared or separate initial DL BWP contains legacy initial DL BWP, additional RedCap specific paging SS configuration in CORESET0 help UE save power consumption of SIB detection.

Observation 4: When initial DL BWP is shared or separate initial DL BWP contains legacy initial DL BWP, conservative RAR scheduling for RedCap and non-RedCap would cause more serious PRACH collision and scheduling gain loss.
Proposal 1: When initial DL BWP is shared or separate initial DL BWP contains legacy initial DL BWP, additional RedCap specific paging and RAR search space are supported.
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