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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
According to current RAN1 feature list [1], RedCap UE should mandatorily support NCD-SSB operation. While in RAN2#119e meeting, whether introduce a new capability to indicate the support of NCD-SSB was discussed, and no agreement and no decision was made:
	· No agreement and no decision


In this contribution, we would like to share our views on whether a new capability to indicate the support of NCD-SSB is needed. 
2. Discussion
2.1 Background
During Rel-17 RedCap WI, the operation on the separate DL BWP and expectation on SSB transmissions within the separate initial DL BWP initial access and RRC configured DL BWP after initial access were controversial topics from the WI beginning (RAN1#104-e). 
Supporting separate DL/UL BWP is beneficial to better co-exist with legacy UE whose initial BWP bandwidth exceeding 20MHz during initial access and/or to offload RedCap UEs to a different BWP in case traffic congestion happens. Separate DL/UL BWP can provide more flexibility and preferred from network perspective. To achieve above benefits for separate DL BWP, the typical scenario would be the separate initial DL BWP and RRC-configured DL BWP for RedCap UE is FDMed with the initial DL BWP for non-RedCap UE, resulting that the CD-SSB and the entire CORESET#0 derived from MIB are not contained within the separate initial DL BWP or RRC-configured DL BWP for RedCap UEs. 
One solution discussed in Rel-17 was to require RedCap UEs to perform measurement by “fast” RF retuning to the CD-SSB frequency location which is outside the RRC-configured DL BWP for RedCap UEs. However, it increases significant complexity and power consumption for RedCap UEs given frequent ‘fast’ RF retuning since L1 measurement such as RLM has to be performed every tens of milliseconds by UE. Such frequency RF retuning would also cause significant performance loss due to service interruption during retuning time. It is harmful for both NW and UE sides. 
After several meetings deadlock, in RAN1#107-e meeting, finally one compromised package proposal was agreed for RedCap UEs in idle/inactive and connected mode, as shown in the annex
Correspondingly, in RAN1#108 and #109 meeting, related RedCap basic features were further developed and agreed in FG28-1 as below in latest RAN1 feature list [1]:
	28-1
	RedCap UE
	1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. Maximum FR2 RedCap UE bandwidth is 100 MHz.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap UEs
- It includes CSS/CORESET for random access
- For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
- For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
6. 1 UE-specific RRC configured DL BWP per carrier
7. 1 UE-specific RRC configured UL BWP per carrier
8. RRC reconfiguration of any parameters related to BWP
9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP



In RAN2#119e meeting, the necessity of introducing IODT bit to indicate the support of NCD-SSB was discussed in [2], and no consensus has been reached:
	· No agreement and no decision


2.2 NCD-SSB related capabilities
During the discussion in RAN1, NCD-SSB operation was considered a fundamental aspect of RedCap feature, as shown in above FG28-1. NCD-SSB operation shall be available in the UE and the NW if they support RedCap. Besides, NCD-SSB is also bundled with separate initial UL/DL BWP (i.e. component #4 and component #5 above in feature list). In order to resolve the issue of network congestion around initial BWP with CD-SSB, network can offload RedCap UEs to a separate RRC-configured DL BWP without CD-SSB but with NCD-SSB. As we discussed before, NCD-SSB is essential to alleviate UE implementation complexity and power consumption, as well as service interruption due to the frequent RF retuning required by the UE if NCD-SSB is not available. Thus, it is essential to implement NCD-SSB from both NW and UE side to achieve an efficient network operation and guaranteed user experience. 
The proposed IODT bit for NCD-SSB will derivate from RAN1 agreement which was made after a very difficult discussion. Besides, additional issues may arise to accommodate the UEs not supporting NCD-SSB. For example, according to current specification, with the assumption that all RedCap UEs support NCD-SSB, NCD-SSB could be configured in Msg4 to facilitate RLM/BFD in RedCap specific DL BWP. But if some of UEs don’t support NCD-SSB, the network cannot configure NCD-SSB in Msg4 as the UE capability is not aware at network. This also means that when RedCap-specific initial BWP without CD-SSB is configured in SIB1 in which the RedCap UEs performs random access, the network shall switch the UE to another dedicated BWP contains CD-SSB, and then decide whether to switch the UE back to the DL BWP containing NCD-SSB based on UE’s capability. This will lead additional new network implementations, UE complexity, performance degradations due to unnecessary retuning. 
Moreover, according to the description of FG28-1 above, NCD-SSB is not an independent feature. NCD-SSB operation is part of component#9 (9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB) and component#10 (10. NCD-SSB based measurements in RRC-configured DL BWP). It is not a good approach to define a IODT bit to indicate the support of some part of the components of FG28-1. 
Thus, we think there is no motivation to introduce a new capability for NCD-SSB for RedCap UEs, and we should stick to RAN1 conclusion, i.e. keep NCD-SSB as mandatory feature. 
Proposal 1: Keep RAN1 feature list as it is, i.e. no IODT bit will be introduced for NCD-SSB for RedCap FG28-1.

2. Conclusion
In this contribution, we provided our views on whether need to introduce a new capability for NCD-SSB for RedCap UEs. The following proposal is achieved: 
Proposal 1: Keep RAN1 feature list as it is, i.e. no IODT bit will be introduced for NCD-SSB for RedCap FG28-1.
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Annex
Agreement(RAN1#107) 
· 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

Agreement: (RAN1#107)
· For FR2,
· 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: For SSB and CORESET#0 multiplexing pattern 1, 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
