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1. Introduction
This is the summary of the following email discussion:
· [Post129][217][SBFD] List of open issues of RRC impact (Huawei)

Intended outcome: List of open issues of RRC impact to submit to the next meeting, taking into account related proposals in this meeting
Deadline:  Long
The target of this email discussion is to identify the open issues of RRC impact, to assist the discussion of related issues and the correspondent implementation in RRC spec if possible. Companies are encouraged to raise the open issues of RRC impact, preferably most relevant to the completion of this WI, and to propose solution options if applicable. Please consider RAN1 latest progress of RRC impact e.g. higher layer parameter list R1-2501645. 
2. Open issues related to Random access in SBFD
2.1 CFRA RO type selection related signaling
Issue description: 

It is agreed that for CFRA case, the RACH RO type is indicated by the network. The relate signalling design has yet to be discussed/agreed. 

Solutions: 
According to [1] P5/6/7, [3] P1 , [7] P8/9 and [16] P13, the following issues are open/can be discussed: 

2.1.1: For CFRA triggered by Msg1-based SI request, the RO type is indicated in SI-RequestResources of SIB1.

2.1.2: For CFRA triggered by BFR, the RO type is indicated in BeamFailureRecoveryConfig.

2.1.3: For CFRA triggered by ReconfigurationwithSync, the RO type is indicated in RACH-ConfigDedicated. 

2.1.4: Within the corresponding RACH configuration for the additional ROs, one bit is used to indicate the RO type for CFRA.
2.1.5: For RO type indication in CFRA, the following RRC and MAC spec impact should be considered:

· Add an RO type indication in BeamFailureRecoveryConfig to indicate whether the corresponding RACH-ConfigGeneric only contains valid SBFD RO;

· Add an RO type indication in rach-ConfigDedicated to indicate whether the corresponding RACH-ConfigGeneric only contains valid SBFD RO;

· Add an RO type indication in EarlyUL-SyncConfig to indicate whether the corresponding RACH-ConfigGeneric only contains valid SBFD RO;

· Add an RO type indication in LTM cell switch command MAC CE to indicate whether the RA triggered by the MAC CE can only be performed on SBFD RO. (MAC spec impact listed here for information)
2.1.6: For SI request, add an RO type indication in SI-RequestConfig and SI-RequestConfigRepetition to indicate whether the corresponding RACH-ConfigGeneric contains valid useable SBFD RO.

Further comments: 
Companies can provide comments, e.g. any concern on above issue(s)/solution(s), specifically any duplication/overlapping between above solutions. 
	Company
	Comments

	CATT
	RAN2 can discuss how to indicate the RO type for each CFRA scenario. Our views on each CFRA scenario are as below:

·    For CFRA triggered by PDCCH order, follow RAN1 agreement, the RO type is indicated in DCI of the PDCCH order.
·    For CFRA triggered by Msg1-based SI request, the RO type is indicated in SI-RequestConfig and SI-RequestConfigRepetition.
·    For CFRA triggered by BFR, the RO type is indicated in BeamFailureRecoveryConfig.
·    For CFRA triggered by ReconfigurationwithSync, the RO type is indicated in RACH-ConfigDedicated.
·    For early UL sync with an LTM candidate cell, the RO type is indicated in EarlyUL-SyncConfig.
·    For CFRA triggered RACH-based LTM cell switch, one reserved bit in the LTM Cell Switch Command MAC CE can be used to indicate the RO type.

	Apple
	For 2.1.1, first as shown in our contribution, we don’t see the need to extend SI-request RACH resource to SBFD symbols. If RAN2 do make an agreement to support it, we feel the extension to SBFD symbol should not be SI message specific (as proposed in 2.1.1), e.g., SI#x on non-SBFD symbols, SI#y on SBFD symbols. For this kind of configuration, seems the assumption is certain SI (SI#y) is only needed for SBFD capable UE(s). But RAN2 never discussed this is the case. At least we don't think there would be SIB(s) only applicable to SBFD capable UE(s) but not to legacy UE(s). Instead, we think there should be a separate configuration in parallel to SI-RequestConfig (similar as SI-RequestConfigRepetition).

For 2.1.2/2.1.3/2.1.4: Our understanding on the proposal (using HO case as example) is UE combines the configuration in RACH-ConfigDedicated and SBFD RACH-ConfigCommon for target cell (in HO CMD) together,  to comprehend the configuration option (Option 1 or Option 2) since UE needs to know it is Option 1 or Option 2 configuration. We think it should be better captured in the field description, making it clear those relevant fields also apply to contention free random access (RACH-ConfigDedicated), and to contention-based beam failure recovery (CB-BFR). But we also understand this is stage 3 details.

	LGE
	For solution 2.1.1 and 2.1.6
First, it should be clarified that RA procedure initiated by Msg1-based SI request is not CFRA nor CBRA from MAC perspective, since common RACH resource is used for all UEs in the cell.
If the Msg1-based SI request with SBFD RO is supported, it could be simple to indicate whether to use SBFD RO or legacy RO. However, it could be risky to dictate all SBFD-aware UEs to use the same type of RO regardless of the channel condition (e.g., whether the UE is in the cell-edge area or in cell-center area), considering CLI impacts based on channel condition of each UE. Note that it is different from other CFRA cases, since the network may indicate appropriate RO type for each UE.

On the other hand, if the UE selects between SBFD RO and legacy RO based on its channel condition (similar to CBRA procedure), it would cause a lot of workload, in order to determine whether the Msg1-based SI request for RedCap/PosSI/Msg1 repetition can be applied with SBFD RO. 
Given that the benefits (latency, coverage) of using SBFD RO in Msg1-based SI request is not essential or it could be already handled by other feature (e.g., Msg1 repetition), additional discussion to support Msg1-based SI request is not preferred.

For solution 2.1.5
If early sync procedure is supported using SBFD RO, it should be clarified as:
· Add an RO type indication in EarlyUL-SyncConfig to indicate whether the corresponding RACH-ConfigGeneric only contains valid SBFD RO from network side; 
(similar to 1-bit indication to indicate whether RACH configuration Option 1 for SBFD random access operation is enabled or not for CBRA cases)
Then, given that the early sync procedure is initiated by PDCCH order for an LTM candidate cell, the used RO type may be indicated by the PDCCH order.
OK to discuss on other issues.

	OPPO
	We are open to discuss whether to have one bit indication for all CFRA cases or separate bits for different CFRA configurations. However, we should probably firstly decide which CFRA cases (e.g. SI request and early RACH) can support the additional RO.

	Samsung
	For Msg1-based SI requests (2.1.1, 2.1.6), we concur with Apple and LGE that there appears to be no advantage in incorporating SBFD. 
We have no objections to 2.1.2 and 2.1.3. 
Regarding 2.1.5, this matter relates to 'Mobility WI' and their MAC-CE design; therefore, consultation with them may be necessary.


2.2 CBRA RO type selection based on NT signalling(s) including UE behaviour when the signalling is absent
Issue description: 

It has been discussed that for CBRA case, the RACH RO type can be indicated by the network. The signalling design and the UE behaviour when the signalling on the RO type and RSRP threshold are absent has yet to be discussed/agreed. 

Solutions: 

According to [3] P5/P6, the following issues are open/can be discussed: 

2.2.1: UE selects the first available RO type(legacy RO or additional RO) among all of the RACH resources valid to the UE for its CBRA based access, when the indication of RO type from the network is absent. 
2.2.2: For SI request and RA-SDT, the UE always selects the first available RO type (legacy RO or additional RO) among all of the RACH resources valid to the UE in case of CBRA, when the indication of RO type from the network is absent.
Further comments: 

Companies can provide comments, e.g. any concern on above issue(s)/solution(s).
	Company
	Comments

	CATT
	In our understanding，if no RO type indication is provided by NW, the NW can configure how to use the RSRP threshold, e.g., if the RSRP> threshold, which type of RO can be used.

	Apple
	When NW indication is absent, we think it should be better to follow the common RSRP based condition principle.

	LGE
	For all solutions, it is not needed to further discuss. In RAN2#129 meeting, it is agreed to select the RO type based on RSRP threshold:
· If no RO type indication is provided by the NW, a UE selects RO type based on a SSB RSRP threshold. FFS whether NW can further indicate whether to select the additional RO type below or above this SSB RSRP threshold. 
 [LGE2] Regarding the RSRP threshold can be absent and the corresponding procedure, following options can only be acceptable from our side:
· Option 1: RSRP threshold is mandatorily configured, if the legacy RO and additional RO are configured in the cell (similar to 2-step RA)
· Option 2: if the RSRP threshold is not configured, the UE prioritize the additional RO, regardless of the channel condition
Slightly prefer Option 2, but do not have strong view between these two options.

	OPPO
	Agree with CATT and LGE that we should follow the RAN2 agreement made in RAN2#129.

	Samsung
	Disagree with LGE and Oppo. This is not about previous agreements but about UE behavior when both the RO type indication and RSRP threshold are absent. We should discuss UE behavior in this case unless one of them is mandatory (which could be one option). 
We could consider the following three options:

1. UE selects the first available RO type.

2. Up to UE implementation.

3. UE always selects the legacy (or SBFD) RO type.

For now, we support option 1.


2.3 Issues related to RACH config options 
Issue description: 

There are two RACH configuration options. Their RRC impact can be discussed together with RAN1 higher layer parameters related. 
Solutions: 

According to [5] P3, 4 , [7] P2, [8] P2 and [16] P4, the following issues are open/can be discussed: 

2.3.1: For Option 1, one bit enabler and SBFD specific power control parameters are provided into RACH-ConfigCommon. FFS on SBFD specific SSB-RO mapping configuration. 

2.3.2:  For Option 2, SBFD specific RACH resources (e.g., rach-SBFD-ConfigCommon) are provided into BWP-UplinkCommon and AdditionalRACH-Config. 
2.3.3: For SBFD RACH configuration option 2 in CBRA, add a SBFD RACH configuration parallel to RACH-ConfigCommon in BWP-UplinkCommon, and add the SBFD RACH configuration in each AdditionalRACH-Config.
Further comments: 

Companies can provide comments, e.g. any concern on above issue(s)/solution(s).
	Company
	Comments

	CATT
	We can agree with the above solutions with RAN1 parameter list.

	Apple
	Proponent to 2.3.1 and 2.3.2.

2.3.3 seems the same as 2.3.2.

	LGE
	In our understanding, LS from RAN1 on higher layer parameter list is agreed in R1-2501644/ R1-2501645. This can be used to implement RRC parameters on SBFD RA procedure.

Meanwhile, we are open to discuss on solution 2.3.2 and 2.3.4., i.e., additional the SBFD RACH configuration in each AdditionalRACH-Config, for RACH configuration Option 2.

	OPPO
	Agree with 2.3.1.
For 2.3.2 and 2.3.3, the functional differences are unclear. If there is no functional difference, we can leave it to the running CR rapporteur.

	Samsung
	We also agree with 2.3.1. 

In general we are ok with 2.3.2 and 2.3.3. (not sure the difference)


2.4 Applicability of "Random access procedure in SBFD symbols"
Issue description: 

If RAN2 confirms the working assumption "Random access procedure in SBFD symbols is supported for all the existing RACH trigger events. ", or on the contrary, if RAN2 singles out SI case to be not supported with SBFD symbols, the RRC impact needs to be discussed. 
Solutions: 

According to [5] O1/O2 and other companies' proposal on this WA, the following issues are open/can be discussed: 

2.4.1: Confirm the WA, RACH resource configurations for (Position) SI request is provided separately from RACH-ConfigCommon. 

2.4.2:  Do not support Position SI request and SI request based RACH resources on SBFD symbols, RRC impact (?)
Further comments: 

Companies can provide comments, e.g. any concern on above issue(s)/solution(s).
	Company
	Comments

	CATT
	We agree with the solutions mentioned in 2.4.1. 
RACH on SBFD symbol is not only used to reduce latency but also to improve coverage. At least for the cell edge UE, performing Position SI request and SI request on SBFD symbol can increase the SI request successful probability. Hence, it is unnecessary to prohibit using RACH resource on SBFD symbols for Position SI request and SI request.

	Apple
	We are open to discuss. 

Our opinion is there is no need to extend SI requested based RACH due to the observations in our contribution.

Observation 1: The size of RACH resources for (Position) SI request is dependent on the number of on-demand request SI messages, but not on the number of UE(s) requesting for on demand SI. Extending them to SBFD symbols increases the on-demand SI RACH resource overhead without any benefit.

Observation 2: RACH resource configurations for (Position) SI request is provided separately from RACH-ConfigCommon, therefore extending them to SBFD symbols requires more efforts on RRC CR drafting.

	LGE
	It is related to issue 2.1 and we prefer to not support Msg1-based SI request using SBFD RO. See our comments on issue 2.1.

	OPPO
	We are open to discuss whether to support additional RO for SI request. If there is no specific technical blockage, we should probably allow additional RO for SI request, so that more RO resources can be used and split between SI request and other use cases.

	Samsung
	It is related to issue 2.1 and we prefer to not support Msg1-based SI request using SBFD RO. See our comments on issue 2.1.


2.5 RSRP threshold for CBRA RO selection 
Issue description: 

In legacy, the RSRP threshold is configured by the NT on SSB/CSI-RS selection; for CBRA RO type selection, the RSRP threshold is configured also by NT with RRC signalling. 

Solutions: 

According to [3] P10, the following issues are open/can be discussed: 

2.5.1: RSRP threshold for SSB/CSI-RS selection can be the same or different for legacy RACH resources and additional RACH resources 

Further comments: 

Companies can provide comments, e.g. any concern on above issue(s)/solution(s).
	Company
	Comments

	CATT
	In our understanding, these two RSRP thresholds can be two separate thresholds.

	Apple
	We think this proposal is talking about where to contain the RSRP threshold for SSB/CSI selection. In our understanding, it should be carried in each SBFD RACH resource configuration. Combining the discussion in 2.3, it means in rach-SBFD-ConfigCommon in BWP-UplinkCommon and AdditionalRACH-Config.

	LGE
	Similar to Apple, we also understand that this proposal is RSRP to select SSB/CSI-RS, not RSRP TH for selection between additional RO and legacy RO.

We failed to find any needs to configure separated RSRP threshold for SSB/CSI-RS selection for RACH configuration Option 1. For RACH configuration Option 2, it naturally supports the separated RSRP threshold to select SSB/CSI-RS.

	OPPO
	Since the transmission coverage between additional RO and legacy RO is expected to be different, a separate RSRP threshold for SSB-selection is needed.

	Samsung
	Seems more of the RAN1 issue and have no strong opinion. 


2.x Issue... 
Issue description: 

Solutions: 

2.x.1: 

Further comments: 

Companies can provide comments, e.g. any concern on above issue(s)/solution(s).
	Company
	Comments

	
	


3. Open issues related to other impacts
3.1 
CLI measurement resource configuration, triggering, reporting
Issue description: 

In order to support UE-to-UE and gNB-to-gNB CLI measurements, the CLI resource configuration for SRS-RSRP and CLI-RSSI measurements based on Rel-16 SRS-ResourceConfigCLI and rssi-ResourceConfigCLI shall be discussed and concluded with ASN.1 design. It is understood that RAN1 will provide related higher layer parameters for this and the related triggering, reporting aspects. 
Solutions: 

For measurement resource configuration, [19] P1/2/3, [20] P3, [28] P2/9, [29] P1: 
3.1.1: CLI RS resource configuration with e.g. CSI-SBFD-IM-Resource-r19;  using legacy ZP-CSI-RS-Resource with the addition of SBFD CLI ZP-CSI-RS for UE-to-UE CLI measurement. 
For CLI reporting, RAN1 has made agreements and RAN2 can design the signalling accordingly,  [28] P5, [29] P3/4: 

3.1.2: For L1 based UE-to-UE CLI reporting configuration, the resourcesForChannelMeasurement is reused for CLI measurement with the associated ID of CLI resource, i.e., SRS-RSRP resource and CLI-RSSI resource.
For the CLI reporting triggering configuration with RRC (other than MAC) impact, the following design for aperiodic reporting can be done according to RAN1 agreement [28] P6: 

3.1.3: Reuse CSI-AperiodicTriggerStateList to configure the trigger state associated with one or more aperiodic CSI-ReportConfig. 

Further comments: 
Companies can provide comments, e.g. any concern on above issue(s)/solution(s). 

	Company
	Comments

	CATT
	‘SRS-RSRP and CLI-RSSI measurements’ in the Issue description would be better revised to ‘L1 SRS-RSRP and CLI-RSSI measurements’ which is different from legacy SRS-RSRP and CLI-RSSI measurements.

	Apple
	3.1.1: We didn’t see RAN1 agreement on using ZP-CSI-RS-Resource. Should be up to RAN1 to decide.

3.1.2: OK.

3.1.3: OK

	LGE
	In our understanding, RAN1 parameter list is already agreed on R1-2501644/ R1-2501645. This can be used to implement RRC parameters on CLI handling.

	OPPO
	We prefer to follow the signalling structure of the parameter list provided by RAN1, unless some critical issues are found.

	Samsung
	3.1.1: Based on RAN1 agreements, two CLI measurement resource set lists for L1 SRS-RSRP and L1 CLI-RSSI could be configured in CSI-ResourceConfig but we don’t see the ZP-CSI-RS-Resource is the correct place for this configuration. Note that ZP-CSI-RS-Resource is only used for rate-matching, so the new field could be used for this CLI measurements.

As we provided in Annex - TP [29], two CLI measurement resource set lists for L1 SRS-RSRP and L1 CLI-RSSI could be configured directly under the CSI-ResourceConfig using the non-critical extension.

3.1.2: OK. Details could be further discussed e.g. how to handle the legacy mandatory fields in this IE.

3.1.3: OK. Details could be further discussed based on RAN1 agreements and following could be considered to be added.

-
Introduce the new resourceForChannel-r19 for SBFD CLI resource association.

-
Add the text to ignore the legacy mandatory field of resourceForChannel.


3.2 Inter gNB signaling of measurement resource configuration  for CLI mitigation 

Issue description: 

It is understood that RAN3 (R3-250888) concluded that the IE design on SBFD time and frequency configuration information for the SBFD information exchange among gNBs is up to RAN2.
According to [25] P7, the resource configuration can be signalled as below. 
Solutions: For SBFD gNB-to-gNB CLI measurement, to include the set of one or more periodic NZP CSI-RS resources configuration into inter-node message MeasurementTimingConfiguration.
Further comments: 
Companies can provide comments, e.g. any concern on above issue(s)/solution(s). 

	Company
	Comments

	CATT
	Agree

	Apple
	In general OK.

	LGE
	First “IE design on SBFD time and frequency configuration information” mentioned in RAN3 LS should  be separately discussed with “periodic NZP CSI-RS resources configuration.” These two aspects are discussed in RAN1/RAN3 separately with different purpose, i.e.,
· SBFD information exchange among gNBs is for Time/frequency coordination for gNB-to-gNB CLI handling; while
· SSB and/or periodic NZP CSI-RS resources configuration exchange among gNBs is for spatial coordination.
For IE design on SBFD time configuration information, RAN1 parameter list in R1-2501645 can be used as a baseline. For SBFD frequency configuration information, we can agree on the basic principle, i.e., one RIV is indicated for SBFD UL subband and one or two RIVs are indicated for SBFD DL subband, based on following RAN1#119 agreement:
Agreement
Confirm the following working assumption made in RAN1#118.
Working Assumption
For cell-specific configuration of frequency locations of SBFD UL subband, for each SCS configuration in SCS-SpecificCarrierList for UL, starting RB and bandwidth of SBFD UL subband are indicated by a RIV-based indication as defined in 38.214 setting [image: image1.png]


=275.
For cell-specific configuration of frequency locations of SBFD DL subband(s), for each SCS configuration in SCS-SpecificCarrierList for DL, starting RB and bandwidth of each SBFD DL subband are indicated by a RIV-based indication as defined in 38.214 setting [image: image2.png]


=275.
· One or two SBFD DL subbands can be configured
For periodic NZP CSI-RS resources configuration, in our understanding, RAN3 is already discussing between following two options: 

· ption 1: Define IE to convey NZP-CSI-RS-ResourceSet in Xn message
· Option 2: Define NZP-CSI-RS-ResourceSet in inter-node message MeasurementTimingConfiguration
In this sense, RAN2 may wait for the RAN3 discussion.

	OPPO
	This is fine for us. We can revisit this kind of measurement resource configuration when we receive more inputs from RAN1 or RAN3.

	Samsung
	In general OK.


3.3 Valid symbol type for CSI-RS based RLM/BFD/CBD measurements 

Issue description: 

[27] P2 proposed that the network configures the valid symbol type for CSI-RS based RLM/BFD/CBD measurement.  It can be discussed together with the related RAN1 higher layer parameters as this configuration is within RAN1 domain. [29] P7/8 discussed also on this issue. 
Solutions: 
3.3.1: The field indicating the valid symbol type is included in IE RadioLinkMonitoringConfig and BeamFailureRecoveryConfig.
3.3.2:    RAN2 consider to support the separate Layer3 measurement report for CSI-RS resources in SBFD symbol.
Further comments: 
Companies can provide comments, e.g. any concern on above issue(s)/solution(s). 

	Company
	Comments

	CATT
	For option 3.3.1, RAN1 has concluded that Configuration 1 and Configuration 2 are not applicable to CSI-RS resources configuration and CSI-RS based RLM/BFD/CBD measurement. So valid symbol type only is configured for L1-RSRP/SINR. RAN1’s LS in R1-2501560 does not support option 3.3.1. Please find part of the LS as below:
Issue#2: Behaviour for CSI-RS based L1-RSRP/SINR and RLM/BFD/CBD measurements
For resource configuration and/or reporting configuration for CSI-RS based L1-RSRP/SINR measurement and RLM/BFD/CBD measurement, RAN1 would like to provide the following response:

1) According to the following RAN1 agreements, Configuration 1 and Configuration 2 are not applicable to CSI-RS resources configuration and CSI-RS based RLM/BFD/CBD measurement.

2) The following RAN1 agreements for CSI reporting are applicable to CSI-RS based L1-RSRP/SINR measurement/reporting.

For option 3.3.2, separate CSI reports on SBFD and non-SBFD are for interference management from RAN1’s perspective. The value of L3 separate measurement seems limited and not in the WI scope…

	Apple
	3.3.1: should this up to RAN1/RAN4 to decide?

3.3.2: We also feel RAN1/RAN4 decision is needed on this. For example, RAN4 already agreed for DU configuration: UE measurement requirements would be same as in legacy with the condition that all CSI-RS resources configured for measurement are available in DL subband of SBFD symbols and/or on non-SBFD DL symbols. FFS for DUD configuration.

	LGE
	It should be discussed in RAN1/RAN4, not needed in RAN2 perspective. RAN1/RAN4 will be more expertise on any impact on RLM/BFD operation in SBFD symbol.  

	OPPO
	For both 3.3.1 and 3.3.2, we think that these can be left to RAN1/RAN4 to decide.

	Samsung
	3.3.1: Introducing the new BFD/BFR procedure for SBFD symbols are not acceptable. The purpose of BFD/BFR is checking the radio link monitoring and we think even the separate link quality is monitored by SBFD symbols, the radio link monitoring should be handled unified.

In that sense, RAN2 could consider the proposals in [27] that

·  Keep the legacy BFD and BFR procedure in the MAC layer, i.e., no need for the MAC entity to trigger BFD and BFR for non SBFD symbols and SBFD symbols separately
· The network configures the valid symbol type for CSI-RS based RLM/BFD/CBD measurement i.e. SBFD symbols could be used for this RLM/BFD/CBD measurement.

3.3.2: Based on the above RAN1 agreements, L1 CSI-RS resources for SBFD symbols could be measured separately, then it is also possible the separate CSI-RS measurement is used for L3 measurement (i.e. RRM manner).
It is good for gNB to know the separate measurement report for SBFD in order to decide the mobility (i.e. HO), the how to support could be considered. 
In short, the measurement of L1 CSI-RS resources for SBFD symbols separately is already supported, then only the new thing is reporting the measured results for L3 RRM manner. We think this feature has no big spec. impact and RAN2 could decide it.


3.x Issue... 
Issue description: 

Solutions: 

3.x.1: 

Further comments: 

Companies can provide comments, e.g. any concern on above issue(s)/solution(s).
	Company
	Comments

	CATT
	SBFD subband configuration also has RRC impact.


4. Conclusion: 
List of open issues of RRC impact: 
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