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1. Introduction
At RAN1 106bis-e meeting one LS [1] was sent to RAN2/4. The reply LS from RAN4 to [1]is [2]. At RAN1 107e meeting a further LS [3] from RAN1 was sent to RAN2 and RAN4. In this contribution we discuss issues/questions related to [3]. The main content of [3] is copied below for reference
	Agreement:
· 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 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:
· 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 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




RAN1 respectfully requests RAN2 and RAN4 to provide feedback on whether the above highlighted working assumptions are acceptable from RAN2 and RAN4 perspectives, respectively.
2. Discussion
· Q1：
· 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 CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
This issue has been further discussed during RANP 94 meeting [4] and related conclusions had been achieved. Although, due to timing limitation paging will not be supported in the separate initial DL BWP for Rel-17 RedCap, it is still meaningful from technical perspective to provide RAN4 views on the WA. To our understanding, the feasibility of the 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”, from RAN4’s view, has already confirmed at previous RAN4 meeting.  

Proposal 1: For 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”, from RAN4’s view it is feasible. Conclusions of RANP 94 should be followed. 
For the working assumption “Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS”, since based on the LS’s question there is neither CD-SSB nor NCD-SSB available, under this scenario a terminal will rely on CSI-RS to fulfill all functionalities based on CD-SSB or NCD-SSB.  
Firstly, regarding the timing requirement, for the UE to meet the initial transmission timing requirements, SSB is still required based on the following specs hence CSI-RS is not a fully alternative for SSB at this scenario [5]. 

7.1.2
Requirements

The UE initial transmission timing error shall be less than or equal to (Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies:

-
when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission.

The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms.
Besides timing requirements, for the active TCI state switching delay requirements, both the knowing conditions of TCI state and MAC-CE/RRC based TCI switch delay requirements depend on SSB for fine time/frequency synchronization. 

In addition, for CSI-RS based RRM measurement, associated SSB is still needed. Due to the single FFT UE implementation limitation, Performance of CSI-RS based neighbor cell RRM measurement under certain cases, e.g., when timing difference between serving cell and neighbor cell is larger than CP, are not guaranteed. Hence SSB is still needed to fulfill neighbor cell RRM measurements. 

Proposal 2: Regarding the working assumption “Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS”, due to the incapability of CSI-RS for neighbor cell RRM measurement, serving cell timing requirement and TCI state switch requirements, feasibility issue is identified regarding this working assumption. 
· Q2：
· 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 CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
The validity issue of the two working assumptions was also asked under FR2 scenario and the above analysis of FR1 also apply for FR2 scenario hence same answers as these of FR1 can be used for FR2 scenario. 
Proposal 3: The validity issue of the two working assumptions under FR2 scenario, same conclusions under FR1 scenario can be reused.  
3. Conclusion
In this contribution, we provide our considerations on the LS from RAN1 regarding NCD-SSB and have the following proposal:
Proposal 1: For 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”, from RAN4’s view it is feasible. Conclusions of RANP 94 should be followed. 
Proposal 2: Regarding the working assumption “Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS “, due to the incapability of CSI-RS for neighbor cell RRM measurement, serving cell timing requirement and TCI state switch requirements, feasibility issue is identified regarding this working assumption. 

Proposal 3: The validity issue of the two working assumptions under FR2 scenario, same conclusions under FR1 scenario can be reused.  
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Overall description

RAN4 thanks the LS from RAN1 on use of NCD-SSB instead of CD-SSB for RedCap UE. During this RAN4 meeting, RAN4 discussed questions in the LS and have the following conclusions:

· Question 1: 
· For FR1 or 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
[RAN4 Response]: For 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”, from RAN4’s view it is feasible. And conclusions of RANP 94 should be followed.
· Question 2: 
· For FR1 or FR2:

· 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 CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
[RAN4 Response]: Regarding the working assumption “Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS “, due to the incapability of CSI-RS for neighbour cell RRM measurement, serving cell timing requirement and TCI state switch requirements, feasibility issue is identified regarding this working assumption.
2
Actions

To RAN WG1
ACTION: 
RAN4 respectfully asks RAN1 to take the above RAN4 conclusions into account in their future work. 
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