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Introduction
This email discussion summary covers following agenda for RAN task.
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12. 1 BWP without restriction
· Only contribution related to concerns about the completeness of Option A. No further discussions on Option B and C are expected.

Topic #1: RRM requirements completeness and UE capability
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300486
	Intel Corporation
	Observation 1: There is UE capability issue in CSI-RS based BM operation for FR 2 to support FG 6-1a. The UE supporting FG 6-1a needs to report non-zero value on component 2 in FG 2-24 for FR2.
Proposal 1: Report to RAN Plenary that UEs supporting FG 6-1a with CSI-RS based operation need to report FG 2-24 capability with non-zero values for the component 2 for FR2 operation.
Proposal 2: RAN4 to discuss the necessity of “Introduction of timing tracking requirements based on CSI-RS (TRS) signals within BWP” for FG 6-1a support with CSI-RS based solution.
Option 1) Do not define timing requirement and leave it as UE implementation issue.
Option 2) Introduce the following two timing tracking requirement based on CSI-RS (TRS) signals which is the counter part of SSB based requirements. The BW and periodicity of CSI-RS (TRS) is to be investigated to satisfy the same requirements based on SSB. The BW equal to the size of BWP and 160 ms periodicity would be a starting point for this discussion.
	1) Initial transmit timing error requirement (Te) in Sec. 7.1.2 TS 38.133
     2) Gradual timing adjustment requirement (Tq, Tp) in Sec. 7.1.2.1 TS 38.133

	R4-2301332
	vivo
	Observation 1: For existing timing requirements based on 160ms SSB availability, at least it needs further clarification that measurement gap should be configured when there is no SSB within the UE’s active BWP. 
Observation 2: It is better to further clarify the SSB availability is depending on what factors, if possible. 
Observation 3: Introducing new solution for timing requirements based on CSI-RS/TRS would take long discussions in RAN4.
Observation 4: Even for TRS/CSI-RS based timing tracking, UE may still need to measure SSB outside active BWP for acquiring QCL information.

Proposal 1: For a UE supporting FG 6-1a bwp-WithoutRestriction to perform CSI-RS based RLM/BFD/BM, it needs further discussion how UE can meet timing requirements when SSB is outside active BWP.
Proposal 2: At least it is necessary to clarify in existing requirements that measurement gap should be configured when there is no SSB within the UE’s active BWP.
Proposal 3: FFS whether further clarification, in addition to measurement gap, should be specified to guarantee the 160ms availability of SSB.

	R4-2301983
	Huawei, HiSilicon
	Proposal: RAN4 to confirm that spec support for option A is complete, and no additional RAN4 work is needed. 

	R4-2302308
	MediaTek inc.
	Proposal 1: CSI-RS (Option A) has complete requirements and RAN4 doesn’t need to define further requirements to enable CSI-RS based measurements.

	R4-2302630
	Ericsson
	· Observation #1: The SSB (i.e. CD-SSB) is always available in the serving cell since the UE performs at least the SSB based measurements on the serving cell.
· Observation #2: If the SSB is outside the active BWP then the measurement gaps will be provided by the network to enable the UE to perform the SSB based measurements on at least the serving cell.
· Observation #3: Even if the SSB is outside the active BWP, the UE will be able to measure the SSB within the measurement gaps and acquire the timing from the serving/reference cell. 
· Observation #4: Regardless of the measurement configuration (e.g. gaps, number of frequency layers etc) the SSB of the serving/reference cell should be available at the UE at least once every 160 ms. Otherwise, the UE is not expected to meet the UE transmission timing error requirements. 
· Observation #5: The UE performing the BM/RLM/BFD based on CSI-RS within the active BWP (Option A) shall be able to acquire the timing from the reference signal based on an SSB of the serving/reference cell provided that the SSB of the serving/reference cell is available at the UE at least once every 160 ms.
· Proposal #1: The existing UE transmission timing error requirements based on the SSB defined in clause 7.1 of TS 38.133 shall apply for the UE performing the BM/RLM/BFD based on CSI-RS within the active BWP (Option A).
· Proposal #2: For the UE performing the BM/RLM/BFD based on CSI-RS within the active BWP (Option A), no new or additional requirement compared to those defined in TS 38.133 is needed.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Completeness of RRM requirements for Option A
Sub-topic description: Background.
To support FG 6-1a, options for UE performing RLM/BFD/BM when CD-SSB is outside active BWP were extensively discussed. Option A) is to perform RLM/BFD/BM based on CSI-RS within active BWP.
According to report to RAN#98 in LS R4-2220437, the high-level analysis on RRM requirements impact for option A) is concluded as follows.
· CSI-RS based RLM/BFD/BM requirements are already specified.
· Further study is needed to decide on whether timing requirements may need to be updated.

Open issues and candidate options before f2f meeting:
Issue 1-1: Can UE meet existing timing requirements without any change when CD-SSB is outside active BWP?
· Proposals
· Option 1: 
· To meet the timing error requirements obviously the SSB from the serving/reference cell must be available at the UE at least once every 160 ms.
· It is the responsibility of the network to provide the measurement configuration (e.g. gaps, number of frequency layers etc) that would ensure that the SSB of the serving/reference cell is available at the UE at least once every 160 ms. 
· Otherwise, the UE is not expected to meet the timing error requirements.
· Option 2: 
· The existing timing requirements were only specified for UE supporting FG 6-1 that there should always be SSB within active BWP. 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.
· For UE supporting FG 6-1a, there are no timing requirements being specified when CD-SSB is not in the active BWP. When 160ms SSB availability is not guaranteed in practical network, either UE cannot meet uplink transmission timing requirements or UE cannot meet requirements for intra-frequency/inter-frequency measurement with gap.
· Option 3: 
· The SSB is used for rough timing estimation at the very early stage when the UE sync to the NW (i.e., the requirement of initial timing requirements), which happens with RACH procedure that is based on SSB. 
· After that, the UE may use TRS or PDSCH DMRS for timing tracking. 
· These can be left to UE implementation.
· Option 4: 
· There is no issue for UE to meet the current timing requirements based on TRS
· Recommended WF
· Needs further discussion.

Issue 1-2: Whether timing requirements should be enhanced for the case when CD-SSB is outside active BWP
· Proposals
· Option 1:
· The existing UE transmission timing error requirements based on the SSB defined in clause 7.1 of TS 38.133 shall apply for the UE performing the BM/RLM/BFD based on CSI-RS within the active BWP (Option A), i.e., no additional timing requirements are needed.
· Option 2:
· Clarification on the existing requirements is needed, e.g., applicability of requirements, conditions etc.
· Option 3:
· Do not define timing requirement and leave it as UE implementation issue.
· Option 4:
· Introduce new timing requirement based on CSI-RS (TRS) signals which is the counter part of SSB based requirements.
· Recommended WF
· Needs further discussion.

Issue 1-3: How are timing requirements to be changed/defined, if necessary, when CD-SSB is outside active BWP
· Proposals
· Option 1:
· Introduce the initial transmit timing error and gradual timing adjustment requirements based on CSI-RS (TRS) signals which is the counter part of SSB based requirements.
· The BW and periodicity of CSI-RS (TRS) is to be investigated to satisfy the same requirements based on SSB. 
· The BW equal to the size of BWP and 160 ms periodicity would be a starting point for this discussion.
· Option 2:
· At least it is necessary to clarify in existing requirements that measurement gap should be configured when there is no SSB within the UE’s active BWP.
· FFS whether further clarification, in addition to measurement gap, should be specified to guarantee the 160ms availability of SSB.
· Recommended WF
· Needs further discussion.

Issue 1-4: If CSI-RS based RLM/BFD/BM requirements are complete for Option A)
· Proposals
· Option 1: 
· For the UE performing the BM/RLM/BFD based on CSI-RS within the active BWP (Option A), existing requirements defined in TS 38.133 is complete and no new or additional requirements are needed.
· Recommended WF
· Agree on option 1.

Sub-topic 1-2: UE capability
Issue 2-1: UE capability issue in CSI-RS based BM operation for FR2 to support FG 6-1a
· Proposals
· Option 1: 
· Report to RAN Plenary that UEs supporting FG 6-1a with CSI-RS based operation need to report FG 2-24 capability with non-zero values for the component 2 for FR2 operation.
· Recommended WF
· Needs further discussion.


