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Introduction
The New WID: Evolution of NR duplex operation: Sub-band full duplex (SBFD) was approved in RAN plenary #112 meeting [1]. 
[bookmark: _Hlk95982910]In this contribution, we summarized the related issues and proposals based on the contributions submitted in RAN1#116 under the agenda item 9.3.2 [2]–[33].
The following sections are structured as follows. We categorize the key issues raised by contributions and some sections may cover more than one sub-issue. For each issue/sub-issue, the related submitted proposals, the summary and initial proposals/questions suggested by moderator are provided in sub-sections. For each identified proposal/question, one table is provided. 

Issue#1: Random access in CONNECTED mode 
Issue#1-1: General aspects
1. Submitted proposal
	Company
	Proposals

	Spreadtrum
	1. At least CFRA can be supported in SBFD symbols by UEs in connected mode.
1. Support at least 4-step RACH in SBFD symbols.

	Huawei
	Proposal 1: RAN1 specifies CBRA and CFRA for SBFD aware UEs in RRC_CONNECTED mode.

	New H3C
	Proposal 1: RO for Type-1 random access procedure is supported to be configured in semi-static SBFD resource.
Proposal 2: MsgA RO and MsgA PUSCH for Type-2 random access procedure is supported to be configured in semi-static SBFD resource.

	vivo
	[bookmark: _Ref158045313]Proposal 1: For RACH for SBFD in RRC_CONNECTED mode, both CBRA and CFRA can be supported. All RA triggering events can be considered.

	ZTE
	Proposal 1: About SBFD random access operation in RRC CONNECTED mode, both CBRA and CFRA with 4-step RA type should be supported. 
· FFS: CBRA and CFRA with 2-step RA type

	CMCC
	Proposal 1: RAN1 should strive for unified design principle for enhancements of CFRA and CBRA in RRC_CONNECTED mode.
Proposal 3: Discuss whether to support all or some of CFRA events in Rel-19 SBFD operation.

	CATT
	Proposal 1: Prioritize 4-step RACH in SBFD symbols by UEs in RRC CONNECTED mode.

	Xiaomi
	Proposal 1: The extra valid RO on SBFD symbols can be used to 4-step RACH and 2-step RACH, including CBRA and CFRA.

	OPPO
	Proposal 8: With CFRA-based RACH in SBFD symbol to be supported in RRC_Connected state, RAN1 takes the following options for further study.
· Option-1: CBRA-based RACH in SBFD symbol is not supported regardless of RRC connection state. 
· Option-2: CBRA-based RACH in SBFD symbol is supported regardless of RRC connection state.
· Option-3: CBRA-based RACH in SBFD symbol can be accessed by UE in RRC_Connected state but not by UE in RRC_IDLE/INACTIVE states. 

	Sharp
	Proposal 2: Support CBRA as well as CFRA for UEs in RRC_CONNECTED mode.

	China Telecom
	Proposal 1: Both CBRA and CFRA are within the scope and need to be considered for SBFD operation.

	Samsung
	Proposal 3: Random access in SBFD symbols is supported on symbols configured as DL or F.
Proposal 4: Random access in SBFD symbols is supported for Random access type 1 and type 2 procedures.

	NTT DOCOMO
	Proposal 3: Support PRACH transmission in SBFD flexible symbols and SBFD DL symbols by UEs in RRC connected mode.

	ASUSTeK
	Proposal 1: RAN1 agree to support PRACH transmission and Msg3 transmission on SBFD symbol. 

	NEC
	Proposal 2:
· PRACH transmission in SBFD symbols during RRC_CONECTED mode should be supported at least for the following use cases
· Handover procedure
· Beam failure recovery
· PDCCH order
· UL data arrival with no availability of SR resources
· SR failure 

	Nokia
	[bookmark: _Toc159231831][bookmark: _Toc159230076][bookmark: _Toc159234545][bookmark: _Toc159231774][bookmark: _Toc159231628][bookmark: _Toc159231748][bookmark: _Toc159231883]Observation 1: 2-step RACH is a feature introduced in Rel-16 and it is not supported by all UEs.
[bookmark: _Toc159230077][bookmark: _Toc159234577]Proposal 1: Prioritize normative work to support 4-step RACH in SBFD symbols in Rel-19. 
[bookmark: _Toc159231775][bookmark: _Toc159231629][bookmark: _Toc159231832][bookmark: _Toc159231884][bookmark: _Toc159230078][bookmark: _Toc159231749][bookmark: _Toc159234546]Observation 2: CBRA can be triggered by events in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED. CFRA can be triggered by a subset of events in RRC_CONNECTED, such as: handover, beam failure recovery, DL out of sync, time alignment to a secondary TAG and request for other SI. 
[bookmark: _Toc159230079][bookmark: _Toc159234578]Proposal 2: Both CBRA and CFRA in SBFD symbols should be supported in Rel-19.

	Sony
	Proposal 1: Support SBFD for PRACH in 4-step RACH.  FFS for 2-step RACH.

	Apple
	Proposal 4: Support both 4-step RACH and 2-step RACH procedure in SBFD sub-band at least for RRC CONNECTED UE.  

	LGE
	Proposal 1:  RAN1 to allow enabling PRACH transmission in SBFD symbols.
Proposal 2: RAN1 to allow 4-step RACH, 2-step RACH, RACH repetition to be supported in SBFD symbols.
Proposal 3: RAN1 to allow CFRA to be supported in SBFD symbols for UE in RRC_CONNECTED mode.
Observation 1: RAN1 to discuss whether CBRA to be supported in SBFD symbols for UE in both RRC_CONNECTED mode and RRC_IDLE/INACTIVE mode.

	Qualcomm
	[bookmark: _Hlk158989464]Proposal 1: RAN1 to first discuss the scope of the WI for SBFD random access operation for RRC-connected UE.
· Types of random access: Type-1 random access (4-steps) and type-2 random access (2-steps).
· Contention type: contention free random access (CFRA) and contention-based random access (CBRA)
· The triggering events of the random-access procedures e.g. triggering BFR, SR failure, handover/mobility, SI request, etc
Proposal 2: For SBFD random-access operation of RRC-connected UE:
· Support SBFD random access operation for both type-1 random access procedure (4-step RACH) and type-2 random access procedure (2-step RACH) for uEs in RRC CONNECTED mode.
· Support SBFD random access operation for both contention-based and contention free random access 
· [bookmark: _Hlk159319053]Support SBFD random access operation for all random-access triggering events, based on either UE-dedicated RACH configuration (including BFR, handover, SI-request) and cell-common RACH configuration (e.g. PDCCH order, SI request, SR failure, etc.)  



Summary
Contention type
Both CBRA and CFRA are supported in RRC CONNECTED mode, companies provide their views on which contention type to be supported in Rel-19 SBFD random access procedure as the following:
· Support both CBRA and CFRA: Huawei, vivo, ZTE, CMCC, Xiaomi, Sharp, China Telecom, Nokia, Qualcomm
· FFS for CBRA: Spreadtrum, OPPO, LGE
Considering most companies support both CBRA and CFRA, and there is no restriction in the WID to specify random access in RRC CONNECTDE mode, moderator suggests Initial proposal 1-1-1.

Types of random access 
Type-1 random access procedure (4-step RACH) is specified in Rel-15 and Type-2 random access procedure (2-step RACH) was further specified in Rel-16. Companies also provide their views on which RA type to be supported in Rel-19 SBFD RA procedure as the following:
· Support both 4-step RACH and 2-step RACH: New H3C, Xiaomi, Samsung, Apple, LGE, Qualcomm
· FFS for 2-step RACH: Spreadtrum, ZTE, CATT, Nokia, Sony
The reasons for deprioritizing 2-step RACH include: the justification of 2-step RA is not clear since the 2-step RA is applied in good RSRP condition, 2-step RACH is optional features.  Considering most solutions of 4-step RACH can be applied to 2-step RACH, e.g., RO configuration, additional work on 2-step RA can be considered if time allows, thus, moderator suggests Initial proposal 1-1-2.

Radom access triggering events
Random access can be triggered by different events as specified in TS 38.300, some companies suggest to discuss which triggering events should be supported, e.g., triggering BFR, SR failure, handover/mobility, SI request, etc. This issue seems also related to RAN2. Moderator suggests RAN1 to consider all triggering events unless issues are identified, and also send LS to RAN2 to check this issue, as in Initial proposal 1-1-3.

1st Round Proposals
[bookmark: _Hlk159965787]Initial proposal 1-1-1:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	OK

	Sony
	Support the proposal.

	CATT
	Support. The proposal is aligned with WID objectives.

	ETRI
	We support that msg1 can be transmitted in SBFD symbols, and other RACH related messages can also be discussed in other proposals 1-4-1. We may suggest that proposal can state msg1 explicitly.

	IDC
	Support

	Xiaomi
	Support.

	TCL 
	support

	Google 
	Support

	Huawei, HiSilicon
	We support this proposal.

	SK Telecom
	Support

	LGE
	Agree with FL’s initial proposal 1-1-1

	Samsung
	Support. 

	Ericsson
	Support

	DOCOMO
	Support.

	OPPO
	We see the support of CBRA is not well addressed in SI phase, at least from CLI perspective, and therefore do not prefer to support CBRA in SBFD symbol. But we can live with it if this is the majority view.  

	NEC
	Support

	QC
	Support.
Just wondering if RAN1 need to first discuss the goals of SBFD RA as concluded in Rel-18 study. This will help serve as guideline for the design of SBFD RA.

	Random access in SBFD symbols is studied in RAN1. If random access is allowed in SBFD symbols for SBFD-aware UEs, it may potentially reduce the random-access latency, reduce the PRACH collision probability and/or improve the coverage of PRACH and Msg3. These aspects were not fully evaluated in RAN1. PRACH and Msg3 transmissions in UL subband in SBFD symbols may cause UE-to-UE CLI. The system performance impact is not evaluated in RAN1. Specification impact is expected to allow random access in SBFD symbols at least for PRACH and Msg3 transmissions in symbols configured as DL in TDD-UL-DL-ConfigCommon.





	Fujitsu
	We support the proposal.

	ZTE
	Support

	Nokia
	We support the proposal.

	Lenovo
	Support

	Moderator
	Updated proposal 1-1-1a:
Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.



Initial proposal 1-1-2:
For SBFD aware UEs in RRC CONNECTED state, support Type-1 random access procedure (4-step RACH) in SBFD symbols.
· FFS Type-2 random access procedure (2-step RACH).

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	OK

	Sony
	Support the proposal.

	CATT
	Support

	ETRI
	We agree in principle.

	IDC
	OK

	Xiaomi
	Fine with the proposal.

	TCL
	support

	Huawei, HiSilicon
	We support this proposal.

	SK Telecom
	Support

	LGE
	Agree with FL’s initial proposal 1-1-2. Type-2 random access procedure is still important to be supported in SBFD symbols.

	Samsung
	We are ok to prioritize 4 step RACH, but we may discuss 2 step RACH if time is allowed in this Release. 

	Ericsson
	Support

	DOCOMO
	Support.

	OPPO
	OK

	NEC
	Given that one of the main motivations to support RACH on SBFD is to minimise latency, we think it should be implicit that we should also support Type-2 random access procedure which can meet the latency requirements envisioned for SBFD. Restricting SBFD to only Type-1 does not fully justify the reason why RACH during SBFD is agreed as scope of WI.

	QC
	Some clarification needed on the reasons behind restricting SBFD to 4-step RACH is needed. In our views, the gain of SBFD random access operations can be leveraged to 2-step RACH as well. 

	Fujitsu
	We support this proposal. For 2-step RACH, since the discussion might be duplicated with normal PUSCH/PDSCH, we had better defer the discussion after finishing the discussion about normal PUSCH/PDSCH.

	Panasonic
	Support

	ZTE
	Support

	Nokia
	We support the proposal.

	Lenovo
	Support



Initial proposal 1-1-3:
For SBFD aware UEs in RRC CONNECTED state, RAN1 aims to support all random access triggering events for random access operation in SBFD symbols, unless specific issues are further identified.
· Send LS to RAN2 to check the feasibility.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	OK

	Sony
	Support.

	CATT
	We are not sure about the immediate impact on RAN1 design. In addition, RAN2 starts their work from August according to the TU plan, so sending LS to RAN2 at this point is not needed in our view.

	IDC
	Support in principle

	Xiaomi
	Support.

	TCL
	support

	Huawei, HiSilicon
	We would like to understand the impact to RAN1 design with this agreement. Maybe this can be decided by RAN2?

	SK Telecom
	Support

	LGE
	I am wondering whether it is a RAN2 work scope. If so, better to leave it as RAN2 handles it.

	Samsung
	Support.
It is ok to inform our decision to RAN2, but we don’t think the feasibility check is necessary. Which parts are required to be checked by RAN2? Our view is if RACH is configured on UL subband, the RACH can have the same functionality as in legacy RACH. If not, it makes complicated specification and UE behaviors. Instead, we can ask “RAN1 assumes all random access triggering events for random access operation in SBFD symbols unless RAN2 find some critical issues to support that”

	Ericsson
	Support main part but also share CATT’s view on LS.

	DOCOMO
	Support.

	OPPO
	We wonder why this proposal is needed. is there any RAN1 study being blocked without this proposal being agreed?

	NEC
	Support. Although we agree to eventually send LS to RAN2 but given that we have not progressed much in the discussion for RACH in RAN1 (to identify all the issues and solutions) that it might be premature to ask RAN2 to check the feasibility. We think we can send LS to RAN2 after we have a good understanding of how RACH would work during SBFD symbols.

	QC
	Support the FL proposal. Also, there is no need to send LS to RAN2 until SBFD RA design is finalized.
If both CBRA and CFRA are supported, we don’t see any restrictions are needed on the RA triggering events.

	Fujitsu
	We support this proposal.

	ZTE
	It’s up to RAN2 to discuss which triggering events are to be supported. We can leave this to RAN2. 

	Nokia
	Overall, we are okay with the proposal, but the LS to RAN2 may not be necessary for the time.

	Lenovo
	Support






Issue#1-2: PRACH configuration, RO validation, and SSB-RO mapping
Submitted proposal
	Company
	Proposals

	Spreadtrum
	Proposal 1. Study whether or not support PRACH repetitions and MSG 3 repetition in SBFD symbols. 
Proposal 2. The RO resources configured for SBFD aware UE and non-SBFD aware UE may have four alternatives. Alt 3 is recommended with high priority. 
· Alt 1: Shared RO and shared preamble 
· Alt 2: Shared RO and separate preamble 
· Alt 3: Separate RO resources
· Alt 4: Shared RO in non-SBFD symbols and separate RO in SBFD symbols.
Proposal 3. [bookmark: OLE_LINK71]For PRACH resource in frequency domain, the following two alternatives can be considered for further study:
· Alt 1: Same RO resource in frequency domain applies for SBFD symbols and legacy non-SBFD symbols
· Alt 2: Separate RO resource in frequency domain can be additionally configured for SBFD symbols
Proposal 4. For PRACH resource in time domain, the following two alternatives can be considered for further study:
· Alt 1: One RO configuration in time domain is applied for both SBFD symbols and legacy non-SBFD symbols
· Alt 2: Separate RO configuration in time domain can be additionally configured for SBFD symbols
Proposal 5. For the case of the RO across SBFD and non-SBFD symbols in a PRACH slot, whether this RO is valid or not needs further study.
Proposal 6. For DL/flexible symbols configured with SBFD within a PRACH slot, a RO is valid if it is within UL subband and starts at least  symbols after the last downlink symbol which is not configured with SBFD or after the last SS/PBCH block symbol.
Proposal 7. For unaligned boundaries of UL subband and RO in frequency domain, the following two options can be considered for further study:
· Option 1: A UE does not expect a RO overlaps with the UL subband boundary. 
· Option 2: A RO can be overlapped with UL subband boundary, but it is treated as an invalid RO.

	Huawei
	Proposal 2: Consider the following two options for the PRACH resource configuration for SBFD aware UEs
· Option 1: Separate ROs for new PRACH configuration and non-SBFD aware UEs
· Option 2: Shared ROs for new PRACH configuration and non-SBFD aware UEs in non-SBFD symbols
Proposal 3: Consider the following options for signalling design of the PRACH resource configuration for SBFD aware UEs
· Option 1: Introduce a separate RACH configuration for the new PRACH resource configuration
· Option 2: Reuse the RACH configuration of non-SBFD aware UEs for the new PRACH resource 
· Option 2-1: Reuse all the RACH configuration of non-SBFD aware UEs 
· Option 2-2: Reuse part of the RACH configuration of non-SBFD aware UEs

	Tejas Networks
	Proposal 3:  Frequency position of RACH, Time occasion, contention resolution timer will be different from the RACH Occasions of uplink slot, and it should be flexible. It shall be indicated via RRC signalling.
Proposal 4:  A SIB carrying time frequency indication for SBFD, can carry the RACH configuration for SBFD.

	vivo
	[bookmark: _Ref156902295]Proposal 2：It can be discussed whether to introduce additional PRACH time domain location for random access for SBFD operation. 
[bookmark: _Ref159249231]Proposal 3: For resource configuration for RACH including preamble format, frequency resource and time position, the following options can be discussed:
· Option 1: the shared ROs resource configuration between SBFD symbols and non-SBFD symbols.
· Option 2: the separate ROs resource configuration between SBFD symbols and non-SBFD symbols.
Proposal 5: RO validation rule can be discussed for a SBFD aware UE.

	TCL
	Proposal 1: Study separate parameters for the configuration of ROs in SBFD and non-SBFD symbols.  

	ZTE
	Proposal 2: About configuration of PRACH resource in SBFD resource, the following options can be considered. 
· Sharing the existing RO configuration information with the legacy UE. 
· Introducing separated RO configuration information for SBFD-aware UE. 
Proposal 3: About valid RO determination in SBFD resource, some new rules are required by considering the frequency location of configured RO out of UL subband, and configured RO located within DL symbols, etc.
Proposal 4: PRACH resource partition can be used for the early indication of the UE feature on SBFD random access operation under CBRA. 

	CMCC
	Proposal 4: Support separate RO configurations for SBFD aware UEs and non-SBFD aware UEs
· Legacy ROs in UL symbols configured by legacy RO configuration can be used for at least non-SBFD aware UEs. 
· If legacy ROs in UL symbols configured by legacy RO configuration can also be used for SBFD aware UEs, different preambles for legacy ROs should be allocated to non-SBFD aware UEs and SBFD aware UEs.
· Support new RO configuration to configure additional ROs in SBFD symbols (DL symbols indicated by tdd-UL-DL-ConfigurationCommon) for SBFD aware UEs. FFS whether the new RO configuration can also be used to configure additional ROs in UL symbols for SBFD aware UEs.
Proposal 6: If new RO configuration is supported to configure additional ROs in SBFD symbols for SBFD aware UEs, the new RO configuration can only be used to configure additional ROs in SBFD symbols for SBFD aware UEs, and the additional ROs that fall in UL symbols (if any) are considered as invalid ROs.
Proposal 7: For the additional ROs in SBFD symbols configured for SBFD-aware UEs, define new RO validation rule to determine the valid ROs within UL subband in SBFD symbols (i.e., DL symbols indicated by tdd-UL-DL-ConfigurationCommon)
· FFS whether the valid ROs can precede a SS/PBCH block in the PRACH slot.
· FFS whether the valid ROs need to start at least Ngap symbols after a last SS/PBCH block symbol.
· FFS whether the valid ROs can overlap with a SS/PBCH block in time domain in the PRACH slot.

	CATT
	Proposal 2: Support SBFD random access in symbols configured as DL in TDD-UL-DL-ConfigCommon.
Proposal 3: Additional PRACH transmission occasions in DL SBFD symbols need to be provided for SBFD UE.
· Update RO validation rule to support valid ROs in SBFD subband configured in DL symbol indicated by TDD-UL-DL-ConfigCommon.
· Separate SSB-to-RO mapping in additional ROs.
Proposal 4: Further study the configuration of additional PRACH transmission occasions in DL SBFD symbols.
· Alt 1: Separate PRACH transmission occasions configured by AdditionalRACH-Config
· Alt 2: Additional PRACH transmission occasions derived by RACHConfig-Common.

	Xiaomi
	Proposal 8:  PRACH repetition on extra valid RO in SBFD slots should be supported.  
Proposal 9:  The mapping between valid RO and SSB needs further study as SBFD UL subband configuration introduces additional valid RO for SBFD aware UE. The following options can be considered as starting point:
· Option 1) Common RACH configuration is applied to both SBFD aware UE and non-SBFD aware UE. Valid RO/SSB association is separately determined for legacy valid RO and additional valid RO on SBFD slots, respectively.
· Option 2) Common RACH configuration is applied to both SBFD aware UE and non-SBFD aware UE. Different preamble is used to differentiate SSB on sharing RO if the target SSB is different from SBFD aware UE perspective and non-SBFD aware UE perspective. 
· Option 3) Extra RACH configuration in addition to default RACH configuration is provided to SBFD aware UE. The extra RACH configuration can be applied to both SBFD slots and non-SBFD slots.
· Option 4) Common RACH configuration is applied to both SBFD aware UE and non-SBFD aware UE. New SSB and RO mapping scheme is introduced for SBFD aware UE so that SSB associated with the shared RO between SBFD aware UE and non-SBFD aware UE are same.
Proposal 10:  For SBFD aware UE, valid RO can locate on SBFD symbols, and the definition of valid RO in SBFD slot as below can be considered as starting point: 
· If a SBFD aware UE is not provided tdd-UL-DL-ConfigurationCommon, RO is valid if it does not precede a SS/PBCH block in the PRACH slot, starts at least  symbols after a last SS/PBCH block reception symbol, is fully contained within UL subband on SBFD symbols and not across SBFD symbols and non-SBFD symbols.
· If a SBFD aware UE is provided tdd-UL-DL-ConfigurationCommon, RO is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, is fully contained within UL subband on SBFD symbols and not across SBFD symbols and non-SBFD symbols.

	OPPO
	Proposal 1: If a PRACH occasion is allocated over both SBFD symbols and non-SBFD symbols, it is deemed as an invalid PRACH occasion.  
Proposal 2: To support random access in SBFD symbols, the following alternatives can be considered for PRACH frequency resource configuration enhancements:
· Alt 1: Separate configurations of msg1-FrequencyStart and msg1-FDM for SBFD symbols and non-SBFD symbols
· Alt 2: Unified configuration of msg1-FrequencyStart and msg1-FDM, but with different interpretations, for SBFD symbols and non-SBFD symbols. E.g., for non-SBFD symbols, the msg1-FrequencyStart is interpreted as the offset with respective to the lowest PRB of the BWP; for SBFD symbols, the msg1-FrequencyStart is interpreted as the offset with reference to the lowest PRB of the actual UL subband.
Proposal 3: To support random access in SBFD symbols, the existing validation of PRACH occasion needs to be revised.

	Sharp
	Proposal 1: A separate PRACH resource is required from the one shared with non-SBFD aware UEs.
Proposal 3: Support validating PRACH occasions in a UL subband irrespective of the common TDD configuration.
Proposal 4: Shared PRACH resource configuration among non-SBFD and SBFD aware UEs are at least not prioritized in Rel-19 duplex evolution.
Proposal 5: Support an additional PRACH resource configuration for the SBFD aware UEs.

	China Telecom
	Proposal 2: Existing PRACH configuration mechanism and PRACH configuration table can be reused to configure the RO for SBFD random access procedure.
Proposal 3: Current RO validation rule needs to be modified to include valid ROs within SBFD symbols.
Proposal 4: At least support shared PRACH configurations with legacy PRACH configurations for SBFD operation.
Proposal 5: Support multiple PRACH transmission on SBFD symbols.
Proposal 6: Rel-18 multiple PRACH transmission mechanism can be reused as much as possible for SBFD related random access operation.

	InterDigital
	Observation 1. The time resources where random-access preambles can be transmitted may be different in systems with SBFD slots compared to legacy TDD systems with UL-only and DL-only slots. 
Proposal 1. Decide how to indicate valid ROs that can coincide in SBFD symbols, flexible symbols, or UL-only symbols for SBFD-aware UEs.
Observation 2. The UE may need new indications on whether configured ROs in SBFD symbols, flexible symbols, or UL-only symbols are valid to be used for random access preamble transmission.
Proposal 2. Consider any restriction signalling from the network regarding determining valid ROs, UE-specifically, such as prioritizing the use of SBFD slots for random access preamble transmission.

	NEC
	Proposal 4:
· The ROs on SBFD symbols can be considered valid.
Proposal 8:
RACH occasions in SBFD symbols which overlap partially/fully with SSB symbols should be considered invalid.

	Samsung
	Proposal 2: No new RACH preamble formats are introduced by Rel-19 Duplex when supporting random access in SBFD symbols.
Proposal 5: Random access in SBFD symbols is supported for 2 possible Random access configuration cases,
Case 1: SBFD-aware UEs determine ROs in SBFD symbols using a common/shared PRACH configuration provided for SBFD and non-SBFD symbols
Case 2: SBFD-aware UEs determine ROs in SBFD symbols using a separate/additional PRACH configuration
Proposal 6: SBFD-aware UEs support separate parameterization at least for preamble configuration, RO validation and SSB-RO association for random access in SBFD symbols.

	NEC
	Proposal 3: Specify potential enhancements of RO configuration for SBFD operation.
Proposal 6: Discuss whether/how to support PRACH repetition in SBFD symbol.

	Panasonic
	Proposal 2: If random access procedure is supported for SBFD symbols, support both shared RO and separate RO for SBFD aware UE.
Proposal 3: Separate RO can be used for the early indication. Separate preamble in shared RO for early indication would not be required.
Proposal 4: Discuss how to modify RO configurations for SBFD.

	Nokia
	[bookmark: _Toc159230092][bookmark: _Toc159234580]Proposal 3: RAN1 to discuss the validity of ROs in SBFD symbols and to consider new information to assist the UE on locating the valid ROs on SBFD symbols in time and frequency. Details are FFS.
Proposal 4: A SBFD-aware UE indicates its capability, if needed, by selecting RO from a set of ROs in SBFD symbols.   

	Sony
	Proposal 2: For SBFD operation, an RO is valid if it resides in UL subband or a part in UL subband and remaining part in UL OFDM symbols.
Proposal 3: For SSB-RO association for SBFD UE, the following two methods are used:
· The SBFD UE performs two SSB-RO associations with different valid RO conditions on the same PRACH configuration.
· The SBFD UE is configured with a separate SBFD PRACH configuration and perform separate SSB-RO associations on the legacy PRACH configuration and the SBFD PRACH configuration where each SSB-RO association uses different valid RO conditions. 
Proposal 5: The following methods are used to distinguish a SBFD UE from a legacy UE at the gNB:
· PRACH from SBFD slot comes from SBFD UE
· Distinguished using different RO, i.e., PRACH from RO belonging to SBFD PRACH configuration comes from SBFD UE, whilst PRACH from RO belonging to legacy PRACH configuration comes from legacy UE.
· If the SBFD UE and PRACH UE shares RO in UL slot, preamble partitioning is used on these ROs to distinguish between SBFD UE and legacy UE.

	Apple
	Proposal 1: A separate RACH configuration is supported for ROs in the SBFD sub-band.
Proposal 2: The network indicates the usage of RACH resources in the SBFD sub-band.
Proposal 3: RAN1 to clarify whether the RO validation rule needs to be updated for random access in the SBFD sub-band.

	Lenovo
	Proposal 2: For SBFD aware UEs, ROs could be determined in the UL subband for Msg1 transmission. 
Proposal 3: Support to introduce separate RO configurations for determining valid ROs in the UL subband. 

	NTT DOCOMO
	Proposal 4: To support PRACH transmission in SBFD flexible symbols and SBFD DL symbols by UEs in RRC connected mode, study following:
· Support enhanced definition of valid ROs
· FFS whether to support separate PRACH configuration for SBFD symbols
· FFS how to handle possible collision of RO overlapping with RB outside UL subband in SBFD symbols

	ASUSTeK
	Proposal 2: RAN1 further investigate how to indicate additional PRACH resources (which could not be utilized by non-SBFD UE) to SBFD UE on top of existing PRACH configuration.
Proposal 3: SBFD UE and non-SBFD UE use separate PRACH resource to initiate random access procedure.  

	Fujitsu
	Proposal 1: The separate PRACH configuration for the SBFD-aware UE is beneficial if RACH occasion is configured on UL subband.

	WILUS
	Proposal 1: It should be further investigated to configure PRACH occasions within UL subband to Rel-19 SBFD-aware UEs for SBFD operation using legacy RACH configuration (i.e. RACH-ConfigCommon, RACH-ConfigGeneric, ... ) for legacy UEs.

	ETRI
	[bookmark: _Ref159236125]Proposal 2: Support a set of ROs on SBFD symbols in UL subbands.
[bookmark: _Ref159236126]Proposal 3: Support an additional RACH configuration for SBFD operations.

	Ericsson
	Proposal 1 [bookmark: _Toc159243372]RAN1 to consider whether existing PRACH configurations together with improved preamble detection methods may be used to increase cell range.
Proposal 2 [bookmark: _Toc159243373]RAN1 to focus on enhancing the provided PRACH configuration instead of providing an additional complete PRACH configuration.
Proposal 3 [bookmark: _Ref159172480][bookmark: _Toc159243374]RAN1 to agree on one of the following objectives and specification approaches with SBFD PRACH:
a. [bookmark: _Toc159243375][bookmark: _Ref159172484][Increasing coverage and/or range, by allowing longer PRACH formats in UL subbands and UL slots, or]
b. [bookmark: _Toc159243376]Increase capacity and/or reduce latency, by introducing new RO validation rules in UL subbands for legacy PRACH.
Proposal 4 [bookmark: _Toc159243377]RAN1 will not specify any new PRACH formats or configuration tables in Rel-19 SBFD.
Proposal 5 [bookmark: _Toc159243378]Agree on whether or not long PRACH formats are supported.

	LGE
	Proposal 2: RAN1 to allow 4-step RACH, 2-step RACH, RACH repetition to be supported in SBFD symbols.
Proposal 4: RAN1 to discuss RACH configuration relevant signal via only SIB1 to enable PRACH transmission in SBFD symbols.
Observation 2: RAN1 to consider different RACH configurations for legacy RO and SBFD dedicated RO across SBFD symbols and non-SBFD symbols.
Proposal 5: RAN1 to discuss the enhanced RO validity rule applicable to a PRACH occasion in a PRACH slot configured on UL subband in SBFD symbols.
Observation 4: Current specification handles collision between SSB reception and PRACH transmission in the same symbol. Need more discussion whether to enhance this collision rule in SBFD symbols. 
Observation 5: RAN1 may confirm the agreement that UL subband can be configured in an SSB symbol.
Proposal 6:  RAN1 to support PRACH transmission in UL subband in SSB symbols when some conditions are met if provided.
Observation 6: Current specification handles collision between dynamic reception and PRACH transmission in the same symbol. Need more discussion whether to enhance this collision rule in SBFD symbols.

	MediaTek
	Proposal 1: Define new time/frequency domain validation rules for PRACH occasions on SBFD symbols
A PRACH occasion is valid if it is within UL symbol or UL subband of SBFD symbols

	Qualcomm
	Proposal 3: Support introducing additional PRACH configurations to enable SBFD random access operation in FR1 and FR2 unpaired spectrum. 
Proposal 4: RAN1 to discuss the following two design options of PRACH configuration for SBFD random access operation.
· Single PRACH configuration for both legacy and SBFD-aware UE with ROs in both UL and SBFD symbols.  
· SBFD-aware are configured with additional PRACH configuration.
Proposal 5:  RAN1 to discuss the determination of valid RACH occasions (RO) in the uplink subband of SBFD symbols.




	Company
	Proposals for SSB-RO mapping

	Spreadtrum
	Proposal 8. [bookmark: OLE_LINK40]For RO to SSB mapping across SBFD symbols and non-SBFD symbols, the following two alternatives can be considered for further study:
· Alt 1: RO to SSB mapping can be across SBFD symbols and non-SBFD symbols.
· Alt 2: RO to SSB mapping within SBFD symbols is different from non-SBFD symbols.

	Huawei
	Proposal 5: Consider the following options for SSB-RO mapping for SBFD aware UEs
· Option 1: The SSB-RO mapping of PRACH resource for SBFD aware UEs is separate from the SSB-RO mapping of the PRACH resource for non-SBFD aware UEs  
· Option 1-1: The SSB-RO mapping of PRACH resource for SBFD aware UEs is separate from the SSB-RO mapping of PRACH resource for non-SBFD aware UEs but uses the same mapping order
· Option 1-2: The SSB-RO mapping of PRACH resource for non-SBFD aware UEs is separate from the SSB-RO mapping of PRACH resource for non-SBFD aware UEs but uses different mapping order
· Option 2: The SSB-RO mapping of PRACH resource for SBFD aware UEs and PRACH resource for non-SBFD aware UEs are performed together for SBFD aware UEs
· Option 2-1: The SSB-RO mapping of PRACH resource for SBFD aware UEs and PRACH resource for non-SBFD aware UEs are performed together for SBFD aware UEs but use separate preambles  

	vivo
	[bookmark: _Ref156902302][bookmark: _Ref159262573]Proposal 6: For SBFD aware UE, the following SSB to RO mapping can be discussed for the new RO resources:
· Case 1:  SSBs are mapped to ROs across SBFD symbols and non-SBFD symbols   
· Case 2:  SSB mapping to ROs only in SBFD symbols.

	ZTE
	Proposal 5: For shared RO, the rule of association between actual transmitted SSBs and valid ROs should be revisited for the SBFD-aware UE to avoid mismatching with legacy UE under both CBRA and CFRA. 

	CMCC
	Proposal 5: Reuse the legacy SSB-to-RO mapping rule for each of the separate RO configurations.

	Xiaomi
	Proposal 11:  The mapping between valid RO and SSB needs further study as SBFD UL subband configuration introduces additional valid RO for SBFD aware UE. The following options can be considered as starting point:
· Option 1) Common RACH configuration is applied to both SBFD aware UE and non-SBFD aware UE. Valid RO/SSB association is separately determined for legacy valid RO and additional valid RO on SBFD slots, respectively.
· Option 2) Common RACH configuration is applied to both SBFD aware UE and non-SBFD aware UE. Different preamble is used to differentiate SSB on sharing RO if the target SSB is different from SBFD aware UE perspective and non-SBFD aware UE perspective. 
· Option 3) Extra RACH configuration in addition to default RACH configuration is provided to SBFD aware UE. The extra RACH configuration can be applied to both SBFD slots and non-SBFD slots.
· Option 4) Common RACH configuration is applied to both SBFD aware UE and non-SBFD aware UE. New SSB and RO mapping scheme is introduced for SBFD aware UE so that SSB associated with the shared RO between SBFD aware UE and non-SBFD aware UE are same.

	China Telecom
	Proposal 7: SSB-RO mapping needs to be considered for SBFD related random access operation.

	NEC
	Proposal 5:
· The relationship for RO in SBFD symbols and SS/PBCH block should be considered.

	Nokia
	Proposal 5: In order to align the SSB indices associated with the legacy ROs between SBFD-aware UEs and legacy UEs, SBFD-aware UEs apply SSB to ROs mapping in two steps:
· Firstly, SSBs are mapped to only the legacy ROs using the legacy SSBs to ROs mapping rules (i.e., ignoring the SBFD-ROs).
· Secondly, SBFD-aware UEs continue mapping SSBs to the SBFD-ROs. Details are FFS.

	Sony
	Proposal 3: For SSB-RO association for SBFD UE, the following two methods are used:
· The SBFD UE performs two SSB-RO associations with different valid RO conditions on the same PRACH configuration.
· The SBFD UE is configured with a separate SBFD PRACH configuration and perform separate SSB-RO associations on the legacy PRACH configuration and the SBFD PRACH configuration where each SSB-RO association uses different valid RO conditions. 

	Lenovo
	Proposal 4: The SSB to RO association could be either separately or jointly performed for the ROs determined in the SBFD symbols and non-SBFD symbols.

	WILUS
	Proposal 2: We propose to study mapping for SS/PBCH block index to valid RACH occasions within UL subband for Rel-19 SBFD-aware UEs considering different BW size for RACH occasions between BW within UL subband for SBFD-aware UEs and BW for legacy UE in terms of BW for preamble transmission. 

	Ericsson
	Proposal 6 [bookmark: _Toc159243379]The following design requirements for SBFD PRACH shall be followed:
a. [bookmark: _Toc159243380]Legacy SSB-to-RO mapping must remain unchanged, and
b. [bookmark: _Toc159243381]Legacy and SBFD ROs must not collide for different SSBs.
Proposal 7 [bookmark: _Toc159243382]Introduce new validation rules such that ROs fully located within SBFD symbols and UL subband are valid for SBFD capable UEs.
Proposal 8 [bookmark: _Toc159243383]Agree on whether to reuse the existing SSB-to-RO mapping or to configure an independent SSB-to-RO mapping for SBFD.



	Company
	PRACH resource selection related proposals

	Huawei
	Proposal 4: Consider the following options for PRACH resource selection for SBFD aware UEs
· Option 1: The SBFD aware UEs cannot use the PRACH resources for non-SBFD aware UEs
· Option 2: The SBFD aware UEs can use the PRACH resources for non-SBFD aware UEs  
· Option 2-1: An SBFD aware UE shall always use the PRACH resources for non-SBFD aware UEs in the first PRACH attempt and in the next RACH attempt after failure, i.e., switching is not allowed
· Option 2-2: An SBFD aware UE first selects a new PRACH resource in the first PRACH attempt and selects the PRACH resources for non-SBFD aware UEs in the next RACH attempt after failure or the other way around, i.e., switching is allowed

	CMCC
	Proposal 8: The following PRACH transmission procedure can be considered:
· Option 1: For SBFD aware UEs, random access procedure is restricted to use only one of the two PRACH configurations (i.e., legacy PRACH configuration in UL symbols or the new PRACH configuration in SBFD symbols) up to network configuration.
· Option 2: For SBFD aware UEs, if the random access procedure based on the new PRACH configuration in SBFD symbols is not completed after a number of PRACH transmissions (e.g., the PRACH transmission number reaches the maximum transmission number), the UE can switch to perform random access based on legacy PRACH configuration in UL symbols.

	Sharp
	Proposal 6: RAN1 studies how to handle two PRACH resource configurations of the legacy and dedicated PRACH resource configurations when CFRA is triggered for SBFD aware UEs. The following options can be considered.
1) Selection based on RSRP threshold
2) Indication of the used PRACH resource configuration from the BS
3) SBFD aware UEs always use the dedicated PRACH resource configuration

	Sony
	Proposal 4: If the SBFD UE is configured with separate SBFD PRACH configuration in addition to the legacy PRACH configuration, the PDCCH order indicates the PRACH configuration in which the Mask Index is applicable.




Summary
PRACH preamble format
[Samsung, Ericsson] propose not specify new PRACH formats in Rel-19 SBFD random access operation, moderator thinks it is reasonable to make it as a conclusion and suggests Initial proposal 1-2-1.
Several companies raise that random access in SBFD symbols can enable long PRACH format to improve the PRACH coverage. [Ericsson] suggests to discuss whether the objectives of SBFD random access is to increase coverage by allowing longer PRACH formats or to increase capacity and reduce latency. Moderator suggests Initial proposal 1-2-2.

RO configuration, validation and SSB-RO mapping
In current specifications, only the ROs in UL symbols and flexible symbols are valid ROs. In order to enable PRACH transmission in UL subband in SBFD symbols, RO configuration schemes and validation rules need to be discussed.
Regarding configuring ROs in SBFD symbols for SBFD-aware UEs in RRC CONNECTED state, moderator summarizes two RO configuration options, related RO validation rules and SSB-RO mapping rules as the following. Moderator suggests Initial proposal 1-2-3.
Option 1: Reuse legacy RO resource configuration with possible enhancement
· Possible enhancements: New ROs are introduced relative to already existing ROs. As mentioned by some companies, one such solution is that SBFD ROs would be related to legacy ROs based on a time and/or frequency offset such that the SBFD RO would be allowed to be in the SBFD slot and in UL subband.
· RO validation: For SBFD aware UE, the ROs within UL subband in SBFD symbols can be valid, but whether the ROs in non-SBFD symbols are valid or not can be further discussed.
· SSB-RO mapping: If SBFD-aware UE can use the ROs in non-SBFD symbols, consider the following options for SSB-RO mapping for SBFD-aware UE.
· Option 1-1: Separate SSB-RO mapping between ROs in SBFD symbols and ROs in non-SBFD symbols.
· Option 1-2: Joint SSB-RO mapping for ROs in SBFD symbols and ROs in non-SBFD symbols.
· Pros: less signalling overhead
· Cons: time/frequency domain resource configuration flexibility restriction, can only support the same PRACH preamble format for SBFD aware UE and non-SBFD aware UE
· 

Example 1-1. Resue legacy RO configuration with new RO validation rule
· 


Example 1-2. Resue legacy RO configuration with possible enhancements, e.g., based on a time and/or frequency offset such that the SBFD RO would be allowed to be in the SBFD slot and in UL subband

Option 2: Introduce additional RO resource configuration for SBFD-aware UE
· RO validation: The additional RO configuration is used to configure RO for SBFD aware UE.  For SBFD aware UE, the ROs in SBFD symbols can be valid, but whether the ROs in non-SBFD symbols are valid or not can be further discussed. In addition, whether the ROs in non-SBFD symbols configured by legacy RO resource configuration are valid or not for SBFD aware UE can be further discussed.
· SSB-RO mapping: It is straightforward that the ROs configured by different RO configurations should use separate SSB-RO mapping. For the ROs configured by additional RO resource configuration, if SBFD-aware UE can use the ROs in non-SBFD symbols, consider the following options for SSB-RO mapping
· Option 2-1: Separate SSB-RO mapping between ROs in SBFD symbols and ROs in non-SBFD symbols.
· Option 2-2: Joint SSB-RO mapping for ROs in SBFD symbols and ROs in non-SBFD symbols.
· Pros: more flexible time/frequency resource configuration, can support different PRACH preamble formats for SBFD aware UE and non-SBFD aware UE
· Cons: larger signalling overhead


Example 2    additional RO configuration

[bookmark: _Hlk159426658]RO across SBFD symbols and non-SBFD symbols
Regarding the RO validation, some companies suggest to discuss whether a RO can across SBFD symbols and non-SBFD symbols, [Spreadtrum, OPPO] think this is invalid RO or needs further study, while [Sony] thinks it is valid. Moderator suggests Initial proposal 1-2-4.

Random access configuration tables for unpaired spectrum
Some companies raised the discussion on whether the existing random access configuration tables for unpaired spectrum are enough or need to be enhanced to enable SBFD random access operation. If enhancement is needed, more entries may be added or the random access configuration table for paired spectrum can be reused. Moderator suggests Initial proposal 1-2-5.
· The existing random access configuration tables for unpaired spectrum are enough: China Telecom, Ericsson
· Support enhance the existing random access configuration tables for unpaired spectrum: QC, InterDigital

PRACH repetition
PRACH repetition is introduced in Rel-18, some companies provide their views on whether to support this feature in Rel-19 SBFD operation. Considering the limited sources of views, moderator suggests Initial proposal 1-2-6.

· Support PRACH repetition in SBFD symbols: Xiaomi, China Telecom, LGE
· Study whether to support PRACH repetition in SBFD symbols: Spreadtrum, NEC


1st Round Proposals
Initial proposal 1-2-1:
No new PRACH format is introduced in Rel-19 duplex WI.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	OK

	Sony
	Support

	CATT
	Support

	ETRI
	Support

	Xiaomi
	Support.

	TCL
	Support 

	Google
	Support

	Huawei, HiSilicon
	We support this proposal.

	SK Telecom
	Support

	LGE
	Support

	Samsung
	Support

	Ericsson
	Support

	DOCOMO
	Support.

	OPPO
	Support

	NEC
	Support

	QC
	Support. There is no need to introduce new RACH format/sequence.

	Fujitsu
	We support this proposal. PRACH configurations in current specification can cover various use cases, and the performance is identified at the initial design of the PRACH format. 

	Panasonic
	Support

	ZTE
	Support

	Nokia
	Support.

	Lenovo
	Support

	
	No new PRACH format is introduced in Rel-19 duplex WI.




Initial proposal 1-2-2:
For RRC CONNECTED state, RAN1 to down-select from the following two options for PRACH preamble format for SBFD aware UE and non-SBFD aware UE:
· Option 1: SBFD aware UE and non-SBFD aware UE can only use the same PRACH preamble format
· Option 2: SBFD aware UE and non-SBFD aware UE can use different PRACH preamble formats


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	OK

	Sony
	Support the proposal.  Whether Option 1 or Option 2 is used depends on whether we want a separate PRACH configuration (RO configuration) for SBFD or non-SBFD UE, or one PRACH configuration for both SBFD and non-SBFD UE but use different RO validation methods.

	CATT
	We are not sure why there needs to be a restriction to have only same PRACH preamble format for SBFD aware UE and non-SBFD aware UE. According to our understanding, different PRACH preamble formats can be configured for separate ROs in current spec.

	ETRI
	We do not see the intention. If two distinct RACH config are provided, then preamble formats may be different.

	Xiaomi
	Agree with Sony. If same RACH configuration is applied to SBFD-aware UE and non-SBFD-aware UE, option 1 is the only way to go. On the other hand, if separate configurations are provided, there is no reason to preclude option 2.

	TCL
	The parameters of ROs configured in SBFD and non-SBFD symbols is different, and using the same PRACH preamble format may restrict gNB to configure separate ROs in SBFD and non-SBFD symbols. Therefore, option 1 is not preferred. 

	Huawei, HiSilicon
	We support this proposal. 

	SK Telecom 
	We are not sure about necessity of PRACH configuration restriction that SBFD aware UE and non-SBFD aware UE can only use the same PRACH preamble format.

	LGE
	Generally agree with FL’s initial proposal 1-2-2. But as Sony’s comment, it has tied with different discussion such as RACH configuration type since separate RO configuration does not block different PRACH preamble format. It may cause more specification impact to impose more restriction. 

	Samsung
	Option 2. 
One important motivation to support RA procedure on SBFD symbol is to support longer PRACH preamble format. Option 1 removes this possibility, so that we cannot accept it. 

	Ericsson
	In our understanding this proposal is a pseudo-proposal regarding the objectives with SBFD RA. It would be better to discuss that directly. We also agree with other companies that the outcome will depend on other agreements that RAN1 makes.

	DOCOMO
	One clarification question for option 2. Is the intention of option 2 that UE can use same or different PRACH preamble formats? If yes, maybe we can make it clearer.
· Option 2: SBFD aware UE and non-SBFD aware UE can use same or different PRACH preamble formats
 On the down-selection between option 1 and option 2, we think it may be related with whether separate PRACH configuration for SBFD is supported. If a separate PRACH configuration for SBFD symbols is supported, the separate PRACH configuration index may indicate preamble format same or different from the legacy PRACH configuration index.

	OPPO
	This proposal maybe related to proposal 1-2-3 which discusses whether an additional RACH configuration is needed since the PRACH formats are configured in RACH configuration, so we do not see the need to discuss this proposal and we can directly discuss proposal 1-2-3.

	QC
	We need first to discuss the design of ROs in SBFD and non-SBFD symbols from SBFD-aware and legacy UE perspectives. Then as a next step, we can discuss whether SBFD-RO and non-SBFD ROs should have same or different preambles.  So, we suggest to hold-off discussion of this proposal for now until SBFD-RO and non-SBFD ROs design aspect are finalized.  

	Fujitsu
	We think this proposal is strongly dependent on the PRACH configuration in proposal 1-2-3. If we decide the PRACH configuration method in proposal 1-2-3, the preamble format will be determined, accordingly.

	ZTE
	Suggest de-prioritizing this proposal. If separate RO is supported, option 2 is supported. 

	Nokia
	We are okay with the proposal. But we don’t see why using the legacy ROs configuration with some enhancement constraints the preambles format to be the same for the non-SBFD and SBFD symbols. We think using at least the same RO frequency configurations with enhancement for the SBFD and non-SBFD ROs is possible even for preambles with different formats.

	Lenovo
	Support




Initial proposal 1-2-3:
At least for the case that SBFD subbands are only configured in DL symbols (i.e. not in flexible symbols) indicated by TDD-UL-DL-ConfigCommon, regarding configuring ROs in SBFD symbols for SBFD-aware UEs in RRC CONNECTED state, consider the following options:
· Option 1: Reuse the legacy RO resource configuration with possible enhancement
· The ROs within UL subband in SBFD symbols can be valid for SBFD-aware UE
· FFS whether SBFD-aware UE can use the ROs in non-SBFD symbols
· FFS details for the possible enhancement
· FFS details of the RO validation rule
· If SBFD-aware UE can use the ROs in non-SBFD symbols, consider the following options for SSB-RO mapping for SBFD-aware UE
Option 1-1: Separate SSB-RO mapping between ROs in SBFD symbols and ROs in non-SBFD symbols.
Option 1-2: Joint SSB-RO mapping for ROs in SBFD symbols and ROs in non-SBFD symbols.
FFS details of SSB-RO mapping order
· Option 2: Introduce additional RO resource configuration
· The ROs within UL subband in SBFD symbols configured by additional RO resource configuration can be valid for SBFD-aware UE
· FFS whether SBFD-aware UE can use the ROs in non-SBFD symbols configured by additional RO resource configuration
· FFS whether SBFD-aware UE can use the ROs in non-SBFD symbols configured by legacy RO resource configuration 
· FFS details of the RO validation rule
· For the ROs configured by additional RO resource configuration, if SBFD-aware UE can use the ROs in non-SBFD symbols, consider the following options for SSB-RO mapping
Option 2-1: Separate SSB-RO mapping between ROs in SBFD symbols and ROs in non-SBFD symbols.
Option 2-2: Joint SSB-RO mapping for ROs in SBFD symbols and ROs in non-SBFD symbols.
FFS details of SSB-RO mapping order
· If SBFD-aware UE can use the ROs in non-SBFD symbols configured by legacy RO resource configuration, it is assumed the SSB-RO mappings are separately performed for the ROs configured by legacy RO resource configuration and the ROs configured by additional RO resource configuration

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	OK

	Sony
	In Option 1, is the intention here to have one PRACH configuration/RO configuration for both SBFD UE and legacy UE?
Also in the 1st sub-bullet of Option 1 we have:
· FFS details of the RO validation rule
However, we already said in the 1st bullet that:
· The ROs within UL subband in SBFD symbols can be valid for SBFD-aware UE
That is we have a new validation rule where ROs within UL subband in SBFD symbols are valid.  Is the FFS for additional new RO validation rule?  If yes, then maybe it should be a subbullet of the 1st subbulet, i.e.:
· The ROs within UL subband in SBFD symbols can be valid for SBFD-aware UE
FFS additional RO validation rule
Option 1-1 is to basically have separate SSB-RO mapping for SBFD slots and non-SBFD slot, where I believe non-SBFD slot is just the legacy SSB-RO mapping.  However, it is unclear what Option 1-2 is, since if we have joint mapping then SBFD UE will have a different SSB-RO mapping on ROs in UL slot compared with legacy UE.  If a gNB receives a PRACH from RO in UL slot, how does it know which SSB is selected since they have different mapping.

Is the intention of Option 2 to have a separate PRACH configuration for SBFD UE?
Unclear how Option 2-2 works, are we saying that for SBFD UE, the RO indexing includes legacy ROs + new SBFD ROs, prior to SSB-RO mapping? If that is the case we once again have ambiguity in which SSB is selected for a particular RO especially for a legacy RO.  If this is not the intention, please clarify Option 2-2.


	CATT
	We support to consider both options and in our view there are not mutually exclusive.
We agree  with the suggestion to add ‘FFS additional RO validation rule’ as sub-bullet for ‘The ROs within UL subband in SBFD symbols can be valid for SBFD-aware UE’. 
For SSB-to-RO mapping, we are not clear how Option 1-2 can work, which leads to different SSBs for the RO in legacy UL symbols. While for SSB-to-RO mapping for Option 2, we are not sure why we should separate SBFD symbols and non-SBFD symbols. 

	ETRI
	Support the proposal.

	IDC
	OK

	Xiaomi
	Our understanding is that on new RACH configuration beyond the 255 configurations defined in TS38.211 is introduced.
Basically, option 1 is common RACH configuration for both SBFD aware UE and non-SBFD aware UE and option 2 assumes separate configurations.

With this, we are not sure how option 1-2 and option 2-2 work. It is better to put them under FFS for now.

	TCL
	We are fine with the proposal.

	Huawei, HiSilicon
	We support this proposal.

	LGE
	Open to discuss. As for “At least for the case that SBFD subbands are only configured in DL symbols (i.e. not in flexible symbols) indicated by TDD-UL-DL-ConfigCommon”, I am not sure whether it would be the right baseline to start discussion. Considering legacy ROs configured on a set of symbols indicated as flexible by TDD-UL-DL-ConfigCommon, there might be different preference on RO resource configuration from the case that SBFD subband are only configured in DL symbols. In this case, whether to open two different RO configuration depending on TDD-UL-DL-ConfigCommon may need to be discussed.
As for option 1, considering using shared ROs by legacy UE and SBFD aware UE, ROs configured outside UL subband could make gNB to schedule avoiding the conflict between PRACH transmission from Legacy UE and DL transmission to SBFD aware UE.  
As for option 2, since ROs in non-SBFD symbols are configured as well by additional RO resource configuration, option 2-1 looks natural. 

	Samsung
	Support

	Ericsson
	Support, prefer Option 1. In our understanding, at least for Option 1, SSB-to-RO mapping would preferably be separate (Option 1) to avoid mapping ambiguities.

	DOCOMO
	Generally agree with the principle of the two options.
For the 3rd sub-bullet under option 1, it is not very clear what kind of enhancements other than those listed sub-bullets? 

	OPPO
	First of all, we want to clarify why the proposal restricts the discussion to SBFD subband configured in DL symbol and is there any difference for flexible symbols configured with SBFD subband?
Second, is the proposal intends to preclude the possibility that part of the RACH configuration (e.g. prach-ConfigurationIndex) is shared and part of the RACH configuration (parameter for frequency domain RACH resource) is added? Without sufficient discussion and comparing, we suppose it is too early to preclude any possible solution.

	QC
	Further discussion is needed regarding that proposal. Not sure why the proposal is excluding SBFD-FL symbol. In our views, we should aim to find a design that can leverage gains for both SBFD-aware and legacy UE. 

	Fujitsu
	We are not sure why the RO resource configuration is decoupled with PRACH configuration. Since the PRACH configuration configures not only RO resources but PRACH format as well. We support this proposal and discuss further. 

	ZTE
	Agree with QC that SBFD in flexible symbol should not be excluded here. 

	Nokia
	The description is a bit confusing where, from our view, the two options have some additional overhead, but it was only mentioned in Option 2 as a con. If “Introduce additional RO resource configuration” in Option 2 means that SBFD-aware UE will not use the legacy RO configuration, we can understand that this option will have a more significant overhead. However, if it does not mean that and the SBFD ROs can be configured with the legacy ROs configuration and some additional configurations, in this case we don’t see the difference between the two options.

	Lenovo
	Support. It might be good to add a note for joint SSB to RO mapping, that it does not impact the SSB to RO mapping for ROs configured for legacy UEs. 

	Moderator
	Updated proposal 1-2-3a:
Regarding configuring ROs in SBFD symbols for SBFD-aware UEs in RRC CONNECTED state, at least consider the following options:
· Option 1: Use single RO configuration (i.e., one set of {prach-ConfigurationIndex, msg1-FDM, msg1-FrequencyStart}) with possible enhancement
· The ROs within UL subband in SBFD symbols can be valid for SBFD-aware UE
· FFS details of the RO validation rule
· FFS whether SBFD-aware UE can use the ROs in non-SBFD symbols
· FFS details for the possible enhancement
· FFS: If SBFD-aware UE can use the ROs in non-SBFD symbols, consider the following options for SSB-RO mapping for SBFD-aware UE
· Option 1-1: Separate SSB-RO mapping between ROs in SBFD symbols and ROs in non-SBFD symbols.
· Option 1-2: Joint SSB-RO mapping for ROs in SBFD symbols and ROs in non-SBFD symbols.
· FFS details of SSB-RO mapping order
· Option 2: Use two separate RO resource configurations (i.e., two sets of {prach-ConfigurationIndex, msg1-FDM, msg1-FrequencyStart}), including one legacy RO resource configuration and one additional RO resource configuration
· The ROs within UL subband in SBFD symbols configured by the additional RO resource configuration can be valid for SBFD-aware UE
· FFS details of the RO validation rule
· FFS whether SBFD-aware UE can use the ROs in non-SBFD symbols configured by the additional RO resource configuration
· FFS whether SBFD-aware UE can use the ROs in non-SBFD symbols configured by the legacy RO resource configuration 
· FFS: For the ROs configured by the additional RO resource configuration, if SBFD-aware UE can use the ROs in non-SBFD symbols, consider the following options for SSB-RO mapping
· Option 2-1: Separate SSB-RO mapping between ROs in SBFD symbols and ROs in non-SBFD symbols.
· Option 2-2: Joint SSB-RO mapping for ROs in SBFD symbols and ROs in non-SBFD symbols.
· FFS details of SSB-RO mapping order
· If SBFD-aware UE can use the ROs in non-SBFD symbols configured by the legacy RO resource configuration, it is assumed the SSB-RO mappings are separately performed for the ROs configured by the legacy RO resource configuration and the ROs configured by the additional RO resource configuration





Initial proposal 1-2-4:
RAN1 to discuss whether a RO can across SBFD symbols and non-SBFD symbols for SBFD-aware UEs in RRC CONNECTED state.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Huawei, HiSilicon
	There could be several issues if a RO can across SBFD symbols and non-SBFD symbols for SBFD-aware UEs in RRC CONNECTED state. Similar issue was discussed under AI 9.3.1 regarding whether to allow a signal/channel across SBFD symbols and non-SBFD symbols. 

	New H3C
	OK

	Sony
	Just to clarify, is this for an RO within a slot where in that slot it contains SBFD and non-SBFD symbols?
Or is this an RO for long PRACH format that crosses multiple slots?


	CATT
	Support

	ETRI
	Similarly to Sony, we think that this RO can be further studied. 

	IDC
	OK

	Xiaomi 
	We are OK to discuss. But we don’t think it should be allowed.

	TCL 
	Share similar views with Xiaomi 

	LGE
	Agree with FL’s initial proposal 1-2-4

	Samsung
	We prefer to make a common design. This issue can be first discussed in 9.3.1 for all physical channels/signals

	Ericsson
	Support, in our view, CONNECTED and IDLE should not deviate too much and this would be advantageous for IDLE mode operation. Hence, it should not be prohibited for CONNECTED.

	DOCOMO
	Fine to discuss the issue. We think this issue is related with discussion in AI 9.3.1, whether to support a physical channel/signal occasion mapping to SBFD symbols and non-SBFD symbols.
We prefer to not support PRACH transmission in a RO across SBFD symbols and non-SBFD symbols. 

	OPPO
	OK to discuss. But it should be disallowed. 

	QC
	The proposal is not clear.

	Fujitsu
	Support

	Spreadtrum
	Support. And also agree with Xiaomi.

	Nokia
	Support.

	Lenovo
	Support



the existing random access configuration tables for unpaired spectrum are enough or need to be enhanced.

Initial proposal 1-2-5:
RAN1 to decide whether the existing random access configuration tables for unpaired spectrum (i.e., Table 6.3.3.2-3 for FR1 and Table 6.3.3.2-4 for FR2) need to be enhanced.
· FFS details for the enhancements.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	OK

	Sony
	Support

	CATT
	Support

	ETRI
	Support

	IDC
	Support

	Xiaomi
	Fine to discuss.

	TCL 
	Support 

	Huawei, HiSilicon
	We are fine with the proposal. 
The current random access configuration table for unpaired spectrum mainly consider typical TDD UL/DL configuration, to support SBFD based random access with a better flexibility, the random access configuration tables used for SBFD scenario can be enhanced. One direct method is to reuse the random access configuration tables for paired spectrum. The method by adding more entries seems too complex.

	LGE
	Agree with FL’s initial proposal 1-2-5

	Samsung
	We prefer not to introduce new/additional RA configuration tables to keep specification impacts low in Rel-19. Our understanding is that the RA configuration tables can be used for any TDD slot formats (i.e., UL slots can be configured in any slot within a TDD period). So, we don’t see the motivation to enhance the table.

	Ericsson
	Support

	DOCOMO
	Fine to discuss the issue in RAN1.
We prefer to not enhance the existing random access configuration tables.

	OPPO
	Support

	QC
	Support.
The PRACH configuration tables for random access operation in FR1/FR2 unpaired spectrum were designed such that the time resource of the PRACH is targeting the uplink slots in the TDD pattern. One simple enhancement is to add additional rows to enable PRACH slots in other subframes similar to the FDD RACH table.


	Fujitsu
	We support the proposal. We think we don’t have to enhance the tables as current configuration can cover the case of SBFD operation.

	Panasonic
	Support

	Nokia
	Support.

	Lenovo
	Support




[bookmark: _Hlk159425323]Initial proposal 1-2-6:
For SBFD aware UEs in RRC CONNECTED state, at least PRACH without repetition is supported for random access procedure in SBFD symbols.
· FFS PRACH repetition in SBFD symbols or across SBFD symbols and non-SBFDs symbols.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	OK

	Sony
	Support.  We believe one of the main justification for SBFD is to improve coverage and hence we think PRACH repetition should be supported in SBFD.

	CATT
	Support

	ETRI
	Agree with the intention, and preamble repetition should be supported in multiple ROs. This issue may focus on counting valid repetitions.

	IDC
	OK

	Xiaomi
	Same views with Sony.

	TCL
	Support 

	Huawei, HiSilicon
	We support this proposal.

	LGE
	Open to discuss. One of the motives to introduce SBFD operation is UL coverage enhancement. PRACH repetition is one of strong candidates.

	Samsung
	We are okay to FFS the repetition case, which can potentially provide benefits on the PRACH coverage with additionally introduced PRACH resource in SBFD symbols. prioritize no repetition. 

	Ericsson
	Support.

	DOCOMO
	Support.

	OPPO
	Support

	QC
	Support. SBFD RA operation should first consider PRACH w/o repetition and further discuss if PRACH repetition is needed.

	Fujitsu
	We support this proposal. And it is better to defer to discuss the FFS until the discussion whether the ROs configured in UL slot can be used or not. Since the PRACH repetition can use multiple ROs configured in both SBFD and non-SBFD symbols.

	Panasonic
	Support. Whether/how to support PRACH repetition can be discussed taking into account the justification of the enhancement of PRACH coverage.

	Nokia
	Support.

	Lenovo
	Support. We support repetition across SBFD symbols and non-SBFD symbols to reduce latency. 




Issue#1-3: PRACH power control
Submitted proposal
	Company
	Proposals

	Huawei
	Proposal 6: For PRACH transmission of SBFD aware UEs, consider different target PRACH receive power in SBFD symbols and non-SBFD symbols.

	Tejas Networks
	Proposal 2: To handle initial RACH and its impact on increased UE-UE CLI, the received target power at gNB and start Frequency position of the SBFD RACH are indicated via RRC signaling.

	vivo
	[bookmark: _Ref156902297]Proposal 4: It can be discussed whether the shared or separate parameters configuration between SBFD symbol and non-SBFD symbol is used for PRACH transmission power determination.

	CMCC
	Proposal 9: Separate power control parameters can be configured for new PRACH configuration for RA in SBFD symbols and legacy PRACH configuration for RA in non-SBFD symbols.
· Further study which parameters can be separately configured, e.g., preambleReceivedTargetPower, preambleTransMax and powerRampingStep.

	OPPO
	Proposal 4: For PRACH power control, supports separate configuration of power control parameter, e.g., preambleReceivedTargetPower, for SBFD symbol and non-SBFD symbol. 
Proposal 5: For a PRACH retransmission, RAN1 further studies how to handle the power ramping counter in case the symbol type is changed compared to the last PRACH (re)transmission.

	Samsung
	[bookmark: _Hlk159617913]Proposal 7: SBFD-aware UEs support separate parameterization for preamble target receive power, power ramping step size, power ramping counter, and maximum configured transmit power for random access in SBFD symbols.

	NEC
	Proposal 7:
· Power control for PRACH enhancements on SBFD symbols should be considered.

	Nokia
	[bookmark: _Toc159234582][bookmark: _Toc159230098]Proposal 6: RAN1 to considers a separate power configuration for Msg1 transmissions on SBFD symbols.

	Ericsson
	Proposal 9 [bookmark: _Toc159243384]Further study the need for separate SBFD PRACH power control.



Summary
Some companies propose to support different PRACH power control parameters in SBFD symbols and non-SBFD symbols similar as other UL channels discussed in AI 9.3.1 to adapt the different gNB antenna architectures as well as reduce the CLI impact caused by PRACH transmission. Thus, moderator suggests the initial proposal 1-3-1.
1st Round Proposals
Initial proposal 1-3-1:
For PRACH transmission of SBFD aware UEs in RRC CONNECTED state, support separate PRACH power control parameters configuration in SBFD symbols and non-SBFD symbols.
· FFS details, e.g., preamble target receive power, power ramping step size, etc

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	OK

	Sony
	Support

	CATT
	Support

	ETRI
	Support the proposal.

	TCL
	Support

	Google
	Support

	Huawei, HiSilicon
	We support the proposal.

	SK Telecom
	Support

	LGE
	Need to discuss

	Samsung
	OK

	Ericsson
	We think that this proposal is a bit premature. Should we make these agreements before we know anything about the SBFD PRACH design?

	DOCOMO
	Fine with the proposal.

	OPPO
	Support

	NEC
	Support

	QC
	We are generally fine with that direction. But instead of using the support wording, we could first study how to enable different PRACH power control based on the different options for PRACH configurations listed in the earlier proposal. 

	Fujitsu
	Considering the CLI on the SBFD symbol, it is better to have separate PRACH power control configuration for SBFD and non-SBFD symbols.

	Spreadtrum
	Too early to have this proposal.

	ZTE
	Ok

	Nokia
	Support.

	Lenovo
	Support



Issue#1-4: Msg2/Msg3/Msg4 enhancement
1.1.2 Submitted proposal
	Company
	Proposals

	Spreadtrum
	Proposal 9. [bookmark: OLE_LINK99]For a CORESET associated with Type-1 CSS, whether or not it can overlap with the boundary of a DL subband in SBFD symbols follow the discussion in 9.3.1.
Proposal 10. MSG 2 reception can be postponed the discussion until there is clear conclusion that CORESET associated with Type-1 CSS can overlap with boundary of DL subband.
Proposal 11. For MSG 3 transmission, the frequency hopping in SBFD symbols follow the discussion in 9.3.1.

	vivo
	Proposal 8: It can be discussed whether the shared or separate parameters configuration between SBFD symbol and non-SBFD symbol is used for Msg.3 PUSCH transmission power determination.
Observation 3: For Msg.3 PUSCH, the frequency of second hop may exceed the frequency range of SBFD symbols if the existing frequency offset determination is maintained.
Proposal 9: It can be discussed whether the shared or separate configuration between SBFD symbol and non-SBFD symbol is used for PUCCH carrying HARQ-ACK for Msg. 4.
Observation 4: PUCCH carrying HARQ-ACK for Msg. 4, PUCCH resource of a hop may collision with DL SB or GB if the existing PRB index determination maintains.

	TCL
	Proposal 2: RAN1 to study the reception of Msg2 in the SBFD symbols.
Proposal 3: Study separate parameters for Msg3, such as FDRA for PUSCH and FH, in SBFD and non-SBFD symbols.

	ZTE
	Proposal 6: If a valid RO in SBFD symbols is selected for the PRACH transmission, it is better to limit the subsequent uplink transmissions during the RACH procedure also in the SBFD symbols. 

	CMCC
	Proposal 10: The interpretation of frequency domain resource allocation in UL grant provided by RAR and the frequency offset of the second hop of Msg3 PUSCH provided in Table 8.3-1 in TS 38.213 should be determined based on size of SBFD UL subband if Msg3 is transmitted in SBFD symbols.
Proposal 11: Separate power control parameters can be configured for Msg3 transmission in SBFD symbols and non-SBFD symbols.
· Further study which parameters can be separately configured, e.g., msg3-DeltaPreamble and msg3-Alpha.
Proposal 12: The interpretation of PRB locations of first hop and second hop for Msg4 HARQ-ACK feedback on PUCCH in SBFD symbols should be determined based on size of SBFD UL subband.
Proposal 13: Separate power control parameters can be configured for Msg4 HARQ-ACK feedback on PUCCH transmission in SBFD symbols and non-SBFD symbols.
· Further study which parameters can be separately configured, e.g., p0-nominal.

	CATT
	Proposal 5: Reuse the enhancements on DL receptions in non RACH procedure for Msg2 and Msg4 PDSCH if needed.
Proposal 6: The enhancements on PUSCH transmission in non RACH procedure can be reused for Msg3 PUSCH with or without frequency hopping.
Proposal 7: Consider enhancements on PUCCH for Msg4 in RACH procedure to ensure PUCCH transmission in UL subband in SBFD symbols.

	Xiaomi
	Proposal 12:  RAN1 needs to clarify that only the RBs contained in DL subband are available RBs for PDSCH in SBFD symbols. 
Proposal 13:  If frequency hopping is enabled for Msg3 PUSCH, further study the mechanisms to guarantee hop located in SBFD slot does not exceed UL subband. The following aspects could be considered as starting point:
· FH offset applied to SBFD symbols and non-SBFD symbols with updating FH formula, e.g., mod operation is based on total number of UL RBs in SBFD symbols and non-SBFD symbols, respectively.
Proposal 14:  The frequency hopping pattern in time domain is determined per slot type or across different slot types.

	OPPO
	Proposal 6: For Msg3 (re)transmission with frequency hopping in SBFD symbols, the frequency offset for the second hop and/or the number of bits of  are determined based on the actual UL subband size. 
Proposal 7: For PUCCH transmission of HARQ-ACK for Msg4 in SBFD symbols, re-interpret the PUCCH PRB offset with respective to the lowest PRB of the actual UL subband and re-interpret the PUCCH frequency resources with respective to the actual UL subband size.

	Sharp
	Proposal 7: Support PUSCH scheduled by RAR in the UL subband for CFRA.
Proposal 8: Support msg3 repetition in UL subbands. 

	Samsung
	Observation 8: The existing RACH Msg.2 (RAR) reception procedure can be reused when random access in SBFD symbols is supported.
Proposal 8: Both common and dedicated CORESET/SS configuration and RA-RNTI/C-RNTI are considered for RACH Msg.2 reception during random access in SBFD symbols.
Proposal 9: Support RACH Msg3 PUSCH transmission on UL subband. Further study the case where reference RB numbering for Msg.3 PUSCH does not include UL subband. 
Proposal 10: Support frequency-hopping enhancements for RACH Msg.3 (PUSCH) transmissions in the SBFD UL subband in SBFD symbols.
Proposal 11: Support frequency-hopping enhancements for PUCCH transmission in the SBFD UL subband in SBFD symbols in response to RACH Msg.4 (PDSCH) receptions.

	NEC
	Proposal 6:
For Msg3 PUSCH enhancements, the following aspects can be considered.
· PUSCH frequency hopping
· PUSCH repetition transmission across SBFD symbols and non-SBFD symbols

	Apple
	Proposal 5: Msg3 PUSCH and its retransmission can be scheduled in the SBFD sub-band.

	Lenovo
	Proposal 1: For random access for SBFD aware UEs, Msg2/Msg4 can be received in the DL subband of SBFD symbols and Msg3 can be transmitted in the UL subband. 

	NTT DOCOMO
	Proposal 6: Support Msg 3 PUSCH in SBFD flexible symbols and SBFD DL symbols by UE in RRC connected mode.
· FFS impact on determination of Msg 3 PUSCH repetition slots.
Proposal 7: Support Msg 4 or Msg B HARQ-ACK PUCCH in SBFD flexible symbols and SBFD DL symbols by UE in RRC connected mode.
· FFS impact on determination of Msg 4 or Msg B HARQ-ACK PUCCH repetition slots.

	Fujitsu
	Proposal 5: Study further the case that the UL subband is overlapping with CORESET0 in time and frequency domain.

	Ericsson
	Proposal 10 [bookmark: _Toc159243385]Await general work for PDSCH, PUSCH before specifying RA-specific behavior in Msg2, 3 and 4.
Proposal 11 	An SBFD UE transmitting a legacy preamble at a legacy RO continues to perform legacy RA.

	MediaTek
	[bookmark: _Ref158997088]Proposal 4: Support Msg3 repetitions and/or frequency hopping only on non-SBFD symbols
[bookmark: _Ref158997109]Proposal 5: Support frequency hopping for PUCCH in response to Msg4 only on non-SBFD symbols
[bookmark: _Ref159065473]Proposal 6: Support separate FDRA for SBFD and non-SBFD symbols when frequency hopping enabled for PUCCH in response to Msg4

	Qualcomm
	Proposal 8: RAN1 to discuss how to enable efficient Msg3 PUSCH frequency hopping in the UL-subband of SBFD symbols.



Summary
Besides the solutions to enable PRACH transmission in SBFD symbols, some companies also propose to discuss the enhancements on msg2, msg3 and msg4 related transmission/reception, including:
· Msg2: 
· RAR CORESET/SS configuration
· [bookmark: _Hlk159443014]RAR PDSCH reception across two DL subbands
· Msg3: 
· Msg3 PUSCH frequency domain resource allocation and frequency hopping
· Msg3 repetition
· Msg3 power control
· Msg4:
· Msg4 PDSCH reception across two DL subbands 
· Msg4 HARQ-ACK PUCCH frequency domain resource allocation and frequency hopping
· Msg4 HARQ-ACK PUCCH power control
Considering the similar discussion in AI 9.3.1 regarding support PDSCH reception across DL subbands, PUSCH/PUCCH frequency hopping with UL subband, and PUSCH/PUCCH power control, moderator suggests to follow the related discussion progress in AI 9.3.1 and further identify specific solutions applied to random access procedure.
1st Round Proposals
Initial proposal 1-4-1:
For SBFD-aware UEs in RRC CONNECTED state, further discuss solutions to enable Msg2, Msg3 and Msg4 related transmission/reception in SBFD symbols taking into the following aspects:
· Msg2/Msg4 PDCCH/PDSCH reception in DL subband(s)
· Msg3 PUSCH/Msg4 HARQ-ACK PUCCH frequency resource allocation and frequency hopping
· Msg3 repetition
· Msg3 PUSCH/Msg4 HARQ-ACK PUCCH power control
Note: Strive to follow the discussion in AI 9.3.1.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	OK

	Sony
	Support.  Agree that this can be done in agenda 9.3.1.

	CATT
	Instead of Msg3, it may be better to use PUSCH scheduled by MAC RAR UL grant and the retransmissions to cover CFRA as well.

	ETRI
	Support 

	IDC
	OK. Agree to follow the discussion in AI 9.3.1.

	Xiaomi
	Support.

	TCL 
	We support to further study this proposal. 

	Huawei, HiSilicon
	We support this proposal.

	SK Telecom
	Support.

	LGE
	Agree with FL’s initial proposal 1-4-1

	Samsung
	Before discussing this proposal, RAN1 needs to clarify how gNB can identify if a UE has SBFD capability. If a UE transmit a preamble configured in SBFD symbol, the UE expects gNB can schedule Msg2/3/4 on SBFD symbol. So, the UE can exploit the potential solution of this proposal. 
Otherwise (If a UE transmit a preamble configured in non-SBFD symbol (i.e. legacy PRACH), the UE expects gNB will schedule Msg2/3/4 without considering subband configurations. This UE follows legacy behaivors (not apply the potential solution of this proposal)

	Ericsson
	RAN1 should avoid redundant specifications. Hence, we don’t think the ambition to “strive to follow the discussion in 9.3.1” is strong enough but acknowledge that if this discussion needs to take place now, the above formulation is a consequence of that. That is also the reason why we think these topics can be delayed, to allow 9.3.1 to progress.

	DOCOMO
	Support.

	OPPO
	Support

	NEC
	Support

	QC
	DL messages of RA procedure can work fine in DL subband(s) of SBFD symbols. So, the emphasize should be on uplink message. However, at this point, it is okay to list the issues and discuss the solutions.

	Fujitsu
	As the nominal PUSCH/PDSCH are discussed in the 9.3.1, it is better to defer this discussion until finishing the discussion about normal PUSCH/PDSCH in 9.3.1.

	ZTE
	Support

	Nokia
	We are okay with the proposal, but maybe for now, it is better to concentrate on Msg1 than move on to tackle the other Msgs.

	Lenovo
	Support




Issue#1-5: 2-step RA enhancement
1.1.3 Submitted proposal
	Company
	Proposals

	Xiaomi
	Observation 1:  The enhancements considered for Msg1, i.e., valid RO determination, valid RO and SSB mapping, can also be used for MsgA-PRACH.
Proposal 15:  For SBFD aware UE, valid PUSCH occasion can locate on SBFD symbols, and the definition of valid PUSCH occasion in SBFD slot as below can be considered as starting point: 
· If a SBFD aware UE is not provided tdd-UL-DL-ConfigurationCommon, PUSCH occasion is valid if it does not overlap in time and frequency with any valid RO, does not precede a SS/PBCH block in the PUSCH slot, starts at least  symbols after a last SS/PBCH block reception symbol, is fully contained within UL subband on SBFD symbols, and not across SBFD symbols and non-SBFD symbols.
· If a SBFD aware UE is provided tdd-UL-DL-ConfigurationCommon, PUSCH occasion is valid if it does not overlap in time and frequency with any valid RO, does not precede a SS/PBCH block in the PUSCH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, is fully contained within UL subband on SBFD symbols, and not across SBFD symbols and non-SBFD symbols.

	NEC
	Proposal 9:
The aspects below should be considered for 2-step RACH enhancements on SBFD symbols.
· PO configuration and valid determination in the UL subband of SBFD symbols
· The RO mapping relationship with PRU in SBFD symbols 
· Power control for PUSCH for MsgA

	NTT DOCOMO
	Proposal 5: Support Msg A PUSCH transmission in SBFD flexible symbols and SBFD DL symbols by UEs in RRC connected mode.
· Support enhanced definition of valid POs
· FFS whether to support separate Msg A configuration for SBFD symbols
· FFS how to handle possible collision of PO overlapping with RB outside UL subband in SBFD symbols
Proposal 7: Support Msg 4 or Msg B HARQ-ACK PUCCH in SBFD flexible symbols and SBFD DL symbols by UE in RRC connected mode.
· FFS impact on determination of Msg 4 or Msg B HARQ-ACK PUCCH repetition slots.

	Ericsson
	Proposal 12 [bookmark: _Toc159243387]RAN1 to await general SBFD PUSCH progress in AI 9.3.1 before specifying any RACH specific SBFD PUSCH enhancements.

	Qualcomm
	Proposal 6: RAN1 to discuss the following two design options for  msgA PRACH/PUSCH configurations for SBFD random access operation.
· Single msgA PRACH /PUSCH configuration for both legacy and SBFD-aware UE with ROs/POs in both UL and SBFD symbols.  
· SBFD-aware UEs are configured with additional msgA PRACH/PUSCH configuration.
Proposal 7:  RAN1 to discuss the determination of valid PUSCH occasions (PO) in the uplink subband of SBFD symbols.



Summary
Some companies provide views on enhancement of 2-step RA in SBFD symbols, since whether 2-step RA is supported in SBFD symbols is still under discussion, moderator suggests to defer the discussion on this issue in this meeting.

Issue#1-6: Solutions to mitigate CLI
1.1.4 Submitted proposal
	Company
	Proposals

	Huawei
	Proposal 7: To reduce the impact of random access in SBFD symbols on system performance, at the following enhancements can be considered
· Schedule UEs performing DL reception that is far from UEs transmitting PRACH/Msg3
· Configure the PRACH resource far from PDSCH resource in frequency
· Restrict the PRACH selection, e.g., only non-coverage limited UEs can transmit PRACH in SBFD symbols

	vivo
	[bookmark: _Ref159249321][bookmark: _Ref156902310]Proposal 7: The potential impact on RA due to UE-to-UE CLI should be discussed. 

	Xiaomi
	Proposal 9:  gNB-gNB CLI and UE-UE CLI mitigation may be needed if RA in SBFD symbols is supported.

	NEC
	Proposal 5: Discuss CLI handling scheme for PRACH transmission.

	MediaTek
	[bookmark: _Ref158997074]Proposal 2: Define new rules for PRACH transmission on SBFD symbols
· [bookmark: _Hlk159619381]Rule 1: UE can transmit PRACH on SBFD symbols only for certain PRACH configurations 
· [bookmark: _Hlk159619391]Rule 2: UE can transmit PRACH on SBFD symbols only if the PRACH tranmit power is below a defined threshold. 
· [bookmark: _Hlk159619417]Rule 3: UE can transmit PRACH on SBFD symbols only if the PRACH occasion is close to the centre of the uplink subband. 
[bookmark: _Ref158997086]Proposal 3: Define new rules for Msg3 transmission on SBFD symbols to address CLI issues in CBRA operation



Summary
Regarding how to reduce the impact of random access in SBFD symbols on system performance, companies provide some possible solutions/enhancements, e.g.,
· Schedule UEs performing DL reception that is far from UEs transmitting PRACH/Msg3
· Configure the PRACH resource far from PDSCH resource in frequency
· Restrict the PRACH selection, e.g., only non-coverage limited UEs can transmit PRACH in SBFD symbols
· Define new rules for PRACH transmission on SBFD symbols, e.g., UE can transmit PRACH on SBFD symbols only for certain PRACH configurations, UE can transmit PRACH on SBFD symbols only if the PRACH transmit power is below a defined threshold, UE can transmit PRACH on SBFD symbols only if the PRACH occasion is close to the centre of the uplink subband.
· etc.

Issue#2: Random access in IDLE/INACTIVE mode 
Issue#2-1: Justification to support RA in IDLE/INACTIVE mode 
Submitted proposal
	Company
	Proposals

	Spreadtrum
	Proposal 12. System-level(-like) simulations should be taken into account in the study phase.
Proposal 13. The simulation assumptions such as number of UE in RRC_IDLE/INNACTIVE mode, PRACH preamble format used in simulations should be carefully designed.
Proposal 14. [bookmark: OLE_LINK101]UE-UE CLI models used in Rel-18 should be checked whether it is still valid in RRC_IDLE/INACTIVE mode.

	Huawei
	[bookmark: _Hlk159619537]Observation 5: For indoor scenarios, random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode work well due to insignificant gNB-to-gNB CLI and UE-to-UE CLI.
Observation 6: For Urban Macro scenario, random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode may result in gNB-to-gNB CLI and UE-to-UE CLI, which can be alleviated by the enhancements proposed for UEs in RRC_CONNECTED mode.
Proposal 8: Support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVER mode and allow gNB to enable/disable random access in SBFD symbols for UEs in RRC_IDLE/INACTIVER mode

	ZTE
	Observation 2: If random access is allowed in SBFD symbols for SBFD-aware UEs, it is beneficial for both SBFD-aware UE and the legacy UE from the perspective of reducing the collision probability.
Observation 3: If random access is allowed in SBFD symbols for SBFD-aware UEs, the random access latency for a SBFD-aware UE can be reduced significantly.
Observation 4: If random access is allowed in SBFD symbols for SBFD-aware UEs, 
· A long PRACH format (e.g., format 0) can be used for obtaining a larger maximum achievable cell range. 
· Multiple PRACH transmissions can be performed within a shorter time interval. 
Observation 5: Within a time interval of 5 slots, supporting random access in SBFD symbols allows 4 PRACH transmissions which provides about 5.94 dB gain compared to legacy single PRACH transmission within one slot. 
Observation 6: For multiple PRACH transmissions with the same repetition factor, supporting random access in SBFD symbols still provides performance gain as coherent detection can be applied to SBFD random access operation. 
Observation 7: There is no fundamental difference between the CLI caused by PRACH and other UL transmission that has been investigated in SI, and the impact to DL reception can be mitigated. 
Proposal 7: RAN1 should support SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access.

	CMCC
	Observation 2: The performance impact of UE-to-UE CLI caused by PRACH transmission in CBRA in RRC_IDLE/INACTIVE mode is negligible.
Observation 3: Under Indoor Office scenario for FR1, the following can be observed:
· For <>=<20%, 40dB>, the mean DL Average-UPT loss due to PRACH CLI is about -3.99%~-4.67% at low load level, medium load level and high load level. In the other cases, the mean DL Average-UPT loss due to PRACH CLI is negligible.
Observation 4: Under Urban Macro scenario for FR1, the following can be observed:
· For <>=<20%, 20dB> and <20%, 40dB> at high load level, the mean DL Average-UPT loss due to PRACH CLI is about -4.15%~-4.77%. In the other cases, the mean DL Average-UPT loss due to PRACH CLI is negligible.
Observation 5: Under Dense Urban Macro layer scenario for FR1, the following can be observed:
· For <>=<20%, 40dB>, the mean DL Average-UPT loss due to PRACH CLI is -5.17% at low high level. In the other cases, the mean DL Average-UPT loss due to PRACH CLI is negligible.
Proposal 14: Specify enhancement of CBRA in RRC_IDLE/INACTIAVE mode. 

	CATT
	[bookmark: OLE_LINK18][bookmark: OLE_LINK17]Proposal 8: Support SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access.
· Common design can be used for random access in SBFD symbols by UEs in both in RRC_CONNECTED mode and in RRC_IDLE/INACTIVE mode.

	Xiaomi
	Proposal 8: RACH procedure in SBFD symbols for SBFD aware UE in RRC_IDLE/INACTIVE mode should be supported.

	OPPO
	Proposal 8: With CFRA-based RACH in SBFD symbol to be supported in RRC_Connected state, RAN1 takes the following options for further study.
· Option-1: CBRA-based RACH in SBFD symbol is not supported regardless of RRC connection state. 
· Option-2: CBRA-based RACH in SBFD symbol is supported regardless of RRC connection state.
· Option-3: CBRA-based RACH in SBFD symbol can be accessed by UE in RRC_Connected state but not by UE in RRC_IDLE/INACTIVE states. 

	Sharp
	Observation 1: From RAN1 perspective, CBRA can be supported in RRC_IDLE mode as well as in RRC_CONNECTED mode.

	Samsung
	Proposal 1: Support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE.
Observation 1: Spectrum flexibility when allowing random access in SBFD slots allows to increase the total number of ROs per TDD UL-DL frame config period or to reduce the number of FDM regions for ROs in the UL slot.
Observation 2: Spectrum flexibility when allowing random access in SBFD slots is beneficial for SFBD-aware UEs in RRC_IDLE/INACTIVE modes.
[bookmark: _Hlk159667757]Observation 3: Random access in SBFD symbols can improve the achievable UL coverage and can increase supportable cell sizes for TDD 30 kHz ‘DDDSU’.
Observation 4: Random access in SBFD symbols somewhat reduces the L1/L2 random access procedure delay for UEs in RRC_IDLE/INACTIVE.
[bookmark: _Hlk159667811]Observation 5: Random access in SBFD symbols significantly reduces the NAS initial attach procedure delay (L1/RRC/NAS) for UEs in RRC_IDLE in NR standalone mode.
[bookmark: _Hlk159667841]Observation 6: Increased UE-to-UE CLI on ROs in SBFD symbols is not a significant concern in RRC_CONNECTED or RRC_IDLE/INACTIVE modes and can be controlled through gNB configuration/scheduling.

	NEC
	Proposal 1:
· Random access in RRC_IDLE/INACTIVE mode for SBFD operation can be supported.

	Panasonic
	Proposal 1: Discuss whether to support random access in RRC_IDLE/INACTIVE mode taking into account the technical aspects to support random access in SBFD symbol.

	Nokia
	Observation 3: Allowing SBFD aware UEs to send PRACH and Msg3 in SBFD symbols can result in a decrease in latency of at least 2 slots, and at most 18 slots when compared to static TDD DDDSU, even if no additional source of delays, such as repetitions, are considered.
Observation 4: If the same latency is considered, using SBFD symbols for random access would increase the number of ROs and thus increase the number of repetitions for Msg1. With the increased number of Msg1 repetitions, significant gain (~5dB) can be achieved.
Observation 5: Supporting consecutive SBFD symbols in initial access for PRACH transmission can increase the overall cell coverage range.
Observation 6: Supporting SBFD symbols in initial access for Msg3 repetition can enhance the UL coverage up to 3dB or 6dB.
Observation 7: Allowing SBFD aware UEs to send PRACH in SBFD symbols can reduce the number of collisions for sending PRACH since SBFD aware UEs would not necessarily be competing for PRACH resources with legacy UEs.
Observation 8: Enabling initial access in SBFD symbols can increase the PRACH capacity, PRACH coverage, as well as reduce initial access delay.
Observation 9: Unless RA utilization of SBFD symbols is limited to CFRA only or dynamic control is introduced for the RO validity in SBFD symbols, there is no difference in CLI between RA in RRC_Idle and RRC_Connected mode.

	Sony
	Observation 1: SBFD for PRACH in Idle Mode is beneficial to increase RACH opportunities and improve PRACH coverage.
Observation 2: Since SBFD for PRACH is agreed for Connected Mode, the additional specifications impact to introduce it also in Idle Mode is minimal.

	SK telecom
	Observation 1. In order to extent uplink coverage of mid-band TDD with potential all uplink symbol, random access operation using consecutive SBFD slots/symbols needs to be allowed not only in RRC CONNECTED mode but also in RRC IDLE/INACTIVE mode considering 5G deployment options (i.e., SA/NSA).
Observation 2. From the perspective of CLI handling for PRACH, gNB requires the same operation as UE in RRC IDEL/INACTIVE mode for UE in RRC CONNECTED mode.
Observation 3. In R18 study, performance evaluation of SBFD with random access was not performed, so, it needs to be concerned in R19 Study. In addition, performance evaluation needs to consider both RRC IDLE/INACTIVE mode and RRC CONNECTED mode.

1. In order to extend uplink coverage in mid band TDD and support the operation defined in 3GPP specifications, we propose that PRACH in SBFD includes not only RRC CONNECTED mode but also RRC IDLE/INACITVE mode in normative work in R19.

	Apple
	Proposal 6: RAN1 to study further the impacts of IDLE/INACTIVE UE random access in the SBFD sub-band, including the impacts on legacy UE operation in initial DL BWP and the interference to neighboring UEs.

	Lenovo
	Proposal 6: Random access in UL subband for UEs in RRC_IDLE/INACTIVE mode should be supported in Rel-19, at least in the case that UL subband configurations are provided in SIB. 

	ITRI
	Observation:
· [bookmark: _Hlk158880520][bookmark: _Hlk158711884]The advantage and necessity of supporting random access for UE in RRC_IDLE/INACTIVE mode is not clear.

	ETRI
	[bookmark: _Ref159131093]Proposal 1: Support a unified design between connected mode RA and non-connected mode RA for SBFD UEs.

	Ericsson
	Observation 4	To support RRC_IDLE, a single, enhanced PRACH configuration is preferable to dual PRACH configurations.
Observation 5	In order to support SBFD PRACH in RRC_IDLE, SIB1 needs to include both the SBFD UL subband configuration and the SBFD PRACH configuration.
Observation 6	Specifying suitable RO locations may be critical for UEs’ ability to perform initial access at long range and/or in poor coverage.

	LGE
	Observation 7: Supporting RACH procedure for SBFD aware-UE is beneficial for coverage enhancement and/or RACH latency reduction. 
Proposal 7: RAN1 to consider SBFD RACH to be enabled for UE in RRC IDLE/INACTIVE mode.
[bookmark: _Hlk159668212]Observation 8: Co-channel UE-to-UE CLI can be lowered further using configuration parameters that can be adjusted by the gNB (e.g. UL Tx power, RACH preamble format, etc.)
Observation 9: Comparing with no transmitting PRACH, assuming inter-UE CLI, Packet size with 0.5Mbytes for DL, about 36.9 DL resource utilization,
· With transmitting PRACH, the mean, 5%ile, 50%ile and 95%ile values of DL UE average throughput is degraded 0.02%, -3.63%, 0.62% and 0.65%, respectively.
Observation 10: In indoor office scenario the CLI cause by PRACH doesn’t affect DL UE average throughput except 5%ile.
Observation 11: Comparing with no transmitting PRACH, assuming inter-UE CLI, Packet size with 0.5Mbytes for DL, about 36.9 DL resource utilization,
· With transmitting PRACH sub-case#1 and 2, the mean, 5%ile, 50%ile and 95%ile values of DL UE average throughput is degraded 1.83%, 4.69%, 1.54% and 1.10%, respectively. 
· With transmitting PRACH sub-case#1 and 3, the mean, 5%ile, 50%ile and 95%ile values of DL UE average throughput is degraded 3.05%, 4.52%, 3.15% and 2.55%, respectively.
Observation 12: In Urban Macro scenario the CLI cause by PRACH doesn’t affect much DL UE average throughput.
Observation 13: Significant DL performance degradation is not observed based on the initial performance simulation results.

	MediaTek
	[bookmark: _Ref158996869]Observation 12: Similar issues exist for CBRA procedure both in CONNECTED and IDLE/INACTIVE mode. The same solutions adopted for CBRA in CONNECTED mode can be reused to enable random access in IDLE/INACTIVE mode.  
[bookmark: _Ref159065970]Proposal 7: Support random access operation in RRC IDLE/INACTIVE mode by adopting the same solutions for CBRA operation in RRC CONNECTED mode

	Qualcomm
	Proposal 9: For the study of SBFD random access operation to UE in RRC_IDLE/INACTIVE mode, RAN1 to consider the following:
· Analytically study the benefits of reducing the random-access latency and reducing PRACH collision probability
· UL coverage gain Msg3 and MsgA-PUSCH is expected to be same as Rel-18 PUSCH coverage study.  
· Study schemes to reduce the impact of inter-UE CLI. 
Proposal 10: To reduce the impact of inter-UE CLI during SBFD random access operation, if any, RAN1 to discuss the following solutions: 
· Limitation on the maximum Tx power of PRACH/PUSCH in SBFD symbols. 
· Introducing a RSRP threshold of the measured SSB RSRS.
Mechanisms for the SBFD-aware UE to derive/measure the CLI impact in SBFD ROs before uplink transmission.



Summary
Many companies discuss whether to support random access in SBFD symbols for UE in RRC_IDLE/INACTIVE mode
· Support：Huawei, ZTE, CMCC, CATT, Xiaomi, Sharp, Samsung, NEC, SK telecom, Lenovo, ETRI, LGE, MediaTek, [Nokia], [Sony]
· The benefits of supporting random access in SBFD symbols for UE in RRC_IDLE/INACTIVE mode at least include: 
· increase the PRACH capacity and reduce the PRACH collision probability
· reduce the random access latency, reduce the NAS initial attach procedure delay (L1/RRC/NAS)
· enable long PRACH format in SBFD symbols, improve the achievable UL coverage and can increase supportable cell sizes for TDD 30 kHz ‘DDDSU’.
· multiple PRACH transmissions can be performed within a shorter time interval, improve PRACH coverage (5.94 dB gain from ZTE’s evaluation results)
· Regarding the inter-UE CLI caused by SBFD random access operation, some companies raise the CLI issues caused by CBRA is common for CONNECTED mode and IDLE/INACTIVE mode
· Some companies provide their evaluation results on the performance impact of inter-UE CLI
· [Huawei] observes that, for indoor scenarios, the gNB-to-gNB CLI and UE-to-UE CLI caused CBRA in SBFD symbols is insignificant, while for Urban Macro scenario, CBRA in SBFD symbols may result in gNB-to-gNB CLI and UE-to-UE CLI, which can be alleviated by the enhancements proposed for UEs in RRC_CONNECTED mode.
· [CMCC] observes that, except assuming very high usage probability of RO and very high PRACH transmission power, the DL performance degradation caused by PRACH CLI is negligible. 
· [LGE] observes that significant DL performance degradation is not observed based on the initial performance simulation results for indoor office scenario and Urban Macro scenario.
· [Samsung] observed that Increased UE-to-UE CLI on ROs in SBFD symbols is not a significant concern in RRC_CONNECTED or RRC_IDLE/INACTIVE modes and can be controlled through gNB configuration/scheduling.
· Some companies raise to consider the following solutions to reduce the impact of inter UE CLI
· Limitation on the maximum Tx power of PRACH/PUSCH in SBFD symbols.
· Introducing a RSRP threshold of the measured SSB RSRS.
· Mechanisms for the SBFD-aware UE to derive/measure the CLI impact in SBFD ROs before uplink transmission.
· FFS: Spreadtrum, OPPO, Panasonic, Apple, ITRI, Qualcomm
· The main concern is about the performance impact of inter-UE CLI during SBFD random access operation.
Considering most companies support the random access to UE in RRC_IDLE/INACTIVE mode and the evaluation results from companies also show the DL performance loss caused by CBRA is negligible, moderator suggests initial proposal 2-1-1.
1st Round Proposals
Initial proposal 2-1-1:
Support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode and allow gNB to enable/disable random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode 

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	OK

	Sony
	Support

	CATT
	Support

	ETRI
	We support the first half of the proposal, and concern with the second half. The gNB may not configure ROs at SBFD resources, and does the proposal 2-1-1 intend to introduce dynamically on/off some ROs that are configured?

	IDC
	Support

	Xiaomi
	Support.

	TCL
	Support 

	Google
	Support

	Huawei, HiSilicon
	We support this proposal.

	SK Telecom
	Support.

	LGE
	Generally agree with FL’s initial proposal 2-1-1. One concern is “allow gNB to enable/disable random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode” seems to be detail as an initial proposal. 

	Samsung
	Support

	Ericsson
	Do not support at this time. Await further progress on SBFD RACH configurations, support if outcome is suitable for SIB inclusion. Additionally, the second part of the proposal can be discussed separately if IDLE is agreed.

	DOCOMO
	We are open to discuss the support of all random access channels in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode. 
If it is difficult to reach consensus, we think it may be better have separate discussion on different random access channels separately. For example, if inter-UE CLI is concerned, it is possible to not support PRACH in SBFD symbols, while support Msg 3 PUSCH and Msg 4 HARQ-ACK PUCCH in SBFD symbols (for such case, inter-UE CLI is similar to connected mode).

	OPPO
	Do not support. 
RAN1 should be very careful when agreeing a RA enhancement, where the UE can perform autonomous RACH on its own and gNB has no dedicated mean to control UE’s autonomous transmission. The proposed “enable/disable remedy” looks like a try-a-luck backup on gNB side, and it is unclear how this backup can be responsive and effective. RAN1 may also need to check how this enable/disable signaling works in RRC_IDLE/INACTIVE states (given UE is not required to check every SIB signaling).  
 

	NEC
	Support. Random access in RRC_IDLE/ACTIVE is very important as it enables SBFD to become engaged in additional application scenarios. The purpose of SBFD was to increase coverage and also reduce latency, this falls in line with capabilities of RRC_IDLE/ACTIVE communications as methods that can improve upon latency and coverage performances. 

	QC
	SBFD RA operation for RRC-idle/inactive is similar to CBRA for RRC-connected UE. We are okay to support RA for RRC-idle/inactive, however, we should first have some guidance to leverage similar design as the one(s) for RRC-connected UE and also what information should be broadcasted via SIB to enable the RA procedure.
Also, it is not clear how would gNB would enable/disable SBFD RA. Further clarification is needed.

	Fujitsu
	We think the prerequisite of the random access operation in SBFD symbols in RRC_IDLE/INACTIVE is that the SBFD subband indication should be included in SIB1. But it is under discussion in agenda 9.3.1, and therefore we have to wait for the discussion results so that we make a consensus for this proposal. Besides, to enable/disable random access should be further studied in terms of pros/cons together with the method.

	Spreadtrum
	Not support.
First, to wait for SBFD configuration discussion in 9.3.1, in SIB1 or other singalling
Second, to wait for some discussion of RACH in RRC-connected, to have some initial picture of how RACH procedure works in SBFD and non-SBFD.  

	ZTE
	Ok with the first part. For the latter part, suggest to make it more general as: ‘allow gNB to enable/disable random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode’ 

	Nokia 
	We support the proposal, but we don’t see the need for the gNB to restrict/allow random access in SBFD symbols, and if it is required, we think it should also be applied to the RRC_Connected mode since in CBRA, there is no difference in CLI between RRC_IDLE and RRC_Connected.

	Lenovo
	We have similar view with ETRI. Firstly we should decide whether to support RA in SBFD symbols for idle/inactive UEs, then to discuss enabling/disabling the RACH resources. 




Issue#2-2: Additional enhancements to support RA in IDLE/INACTIVE mode
Submitted proposal
	Company
	Proposals

	vivo
	[bookmark: _Ref156902308]Proposal 10：For RA in RRC_IDLE/INACTIVE mode, at least SBFD time/frequency resources should inform UEs with SBFD capability by SIB information.    
[bookmark: _Ref156902309]Proposal 11: The unified solution is suggested for RA in both RRC_CONNECTED mode and RRC_IDLE/INACTIVE mode.

	ZTE
	Observation 8: Most of mechanisms can be reused in SBFD random access RRC IDLE/INACTIVE mode after the standardization of SBFD random access in RRC CONNECTED mode is completed. Few additional standardization work can be expected. 
[bookmark: OLE_LINK11]Proposal 8: For further supporting SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access, it needs to further discuss the configuration of UL subband for UE in RRC_IDLE/INACTIVE mode. 

	CMCC
	Proposal 2: If enhancement of CBRA in RRC_IDLE/INACTIAVE is justified, RAN1 should strive for unified solution for enhancement of CBRA in RRC_CONNECTED mode and RRC_IDLE/INACTIAVE mode.

	Xiaomi
	Proposal 7:  The enhancements considered for 4-step CBRA and 2-step CBRA should also be applied to CFRA with 4-step RA type and CFRA with 2-step RA type.

	Sony
	Proposal 6: If PRACH in SBFD OFDM symbols is supported in Idle Mode, then Msg3 in SBFD OFDM symbols in Idle Mode is also supported.

	Fujitsu
	Proposal 2: Both time and frequency locations of subbands for SBFD operation are also known to the SBFD aware UE in RRC_IDLE/INACTIVE state.
Proposal 3: The SBFD configuration for time and frequency resources can be provided by SIB1.
Proposal 4: For SBFD aware UE in RRC_IDLE/INACTIVE state, gNB does not have to separately indicate the transmission direction of Msg1/2/3/4 on SBFD symbols.

	ETRI
	Proposal 4: Support a set of ROs in SBFD symbols to increase the RACH capacity.
Proposal 5: Support distinct set of parameters for ROs on SBFD symbol if supported.

	NTT DOCOMO
	Observation 1: 
· For PRACH transmission by UEs in RRC idle/in-active mode, following options can be considered.
· Option A: Support PRACH transmission in SBFD flexible symbols. NOT support PRACH transmission in SBFD DL symbols.
· Collision of valid RO with RB outside UL subband in SBFD flexible symbols is avoided by gNB implementation.
· Option B: NOT support PRACH transmission in any SBFD symbol (including SBFD DL and SBFD flexible symbols). 
· Configuration of ROs in SBFD flexible symbol is avoided by gNB configuration.
· Option C: Support PRACH transmission in SBFD flexible symbols and SBFD DL symbols.
· Option A and Option C may cause inter-UE CLI in SBFD symbols. 
· Option A may lead to restricted frequency resource for RO configuration.
· Option C requires enhanced valid RO definition. Option C may require a separate PRACH configuration for SBFD.
Observation 2: 
· For Msg 3 PUSCH transmission by UEs in RRC idle/in-active mode, following options can be considered.
· Option A: Support Msg 3 PUSCH in SBFD flexible symbols. NOT support Msg 3 PUSCH in SBFD DL symbols.
· Option B: NOT support Msg 3 PUSCH in any SBFD symbol (including SBFD DL and SBFD flexible symbol). 
· Option C: Support Msg 3 PUSCH in SBFD flexible symbols and SBFD DL symbols.
· The inter-UE CLI by option A and option C can be within gNB’s control.
· Option B and option C may need spec impact on determination of Msg 3 PUSCH repetition slots.
· Option C can provide the most UL resources for Msg 3 PUSCH transmission, which may be beneficial for RACH latency reduction and Msg 3 PUSCH coverage improvement.
Observation 3: 
· For Msg 4 or Msg B HARQ-ACK PUCCH transmission by UEs in RRC idle/in-active mode, following options can be considered.
· Option A: Support Msg 4 or Msg B HARQ-ACK PUCCH in SBFD flexible symbols. NOT support Msg 4 or Msg B HARQ-ACK PUCCH in SBFD DL symbols.
· Option B: NOT support Msg 4 or Msg B HARQ-ACK PUCCH in any SBFD symbol (including SBFD DL and SBFD flexible symbol). 
· Option C: Support Msg 4 or Msg B HARQ-ACK PUCCH in SBFD flexible symbols and SBFD DL symbols.
· The inter-UE CLI in option A and option C can be within gNB’s control.
· Option B and option C may need spec impact on determination of Msg 4 or Msg B HARQ-ACK repetition slots.
· Option C can provide the most UL resources for Msg 4 or Msg B HARQ-ACK transmission, which may be beneficial for RACH latency reduction and coverage improvement.
Proposal 1: Following three options should be considered and possible gain/benefit/impact/concern on each option should be studied.
· Option 1: Support all UL channels for random access in SBFD symbols for UEs in RRC idle/inactive mode
· Option 2: Support only part of UL channels for random access in SBFD symbols for UEs in RRC idle/inactive mode
· Option 3: Not support any UL channel for random access in SBFD symbols for UEs in RRC idle/inactive mode
Proposal 2: For Msg A PUSCH transmission in SBFD flexible symbols or SBFD DL symbols by UE in RRC idle/inactive mode, same solution as PRACH transmission in SBFD symbols by UE in RRC idle/inactive mode can be applied.

	LGE
	Observation 8: Co-channel UE-to-UE CLI can be lowered further using configuration parameters that can be adjusted by the gNB (e.g. UL Tx power, RACH preamble format, etc.)

	Qualcomm
	Proposal 11: The design of SBFD random access operation for RRC Idle/Inactive should leverage the same design principles of SBFD operation for RRC-Connected UE with the following consideration:
· SIB indication of the time/freq. locations of the SBFD
· SIB indication of the additional PRACH configuration for SBFD-aware UE, if any.
Proposal 12: RAN1 to discuss how to enable efficient PUCCH frequency hopping in SBFD symbols for RRC idle/inactive UE.



Summary
Companies propose some enhancements to support random access in SBFD symbols for RRC IDLE/INATCIVE UEs, considering whether or not support RRC IDLE/INATIVE mode is under discussion, moderator suggests to defer the discussion on this issue. 
Issue#2-3: Others
1.1.5 Submitted proposal
	Company
	Proposals

	New H3C
	Proposal 3: UE is scheduled to transmit SDT PUSCH in SBFD time-frequency resource in inactive mode.

	TCL
	Proposal 4: RAN1 to study Paging in the SBFD symbols. 

	NEC
	Proposal 10:
For SDT enhancements on SBFD symbols, the aspects below should be considered.
· PUSCH allocation/configuration in the UL subband of SBFD symbols
· Valid PO determination on SBFD symbols
· The PO mapping relationship with SSB for PO in SBFD symbols 

	InterDigital
	Observation 3. During cell (re)selection, the SBFD-aware UE may check cell’s information on supporting SBFD operation, so that UE could prioritize cells with SBFD operation.
Proposal 3. In cell (re)selection, consider indicating cells’ support on SBFD operation to be used for cell ranking by SBFD-aware UEs. 
Observation 4. During cell (re)selection, the SBFD-aware UE can measure the received power and potential CLI based on SSBs that are transmitted in SBFD symbols.
Observation 5. During cell (re)selection, the SBFD-aware UE can determine to connect to the selected cell based on SBFD or non-SBFD operation according to the measured received power and potential CLI.
Proposal 4. Consider enhancements on cell (re)selection procedures in cells that support SBFD operation. 
Observation 6. During random access procedure, the SBFD-aware UE can indicate its capability and support for SBFD operation based on transmitted random-access preamble, or ROs used for RA preamble transmission.
Proposal 5. Consider enhancements on random-access procedures in cells supporting SBFD operation. 



Proposals for online
Updated proposal 1-1-1a:
Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.

Initial proposal 1-2-1:
No new PRACH format is introduced in Rel-19 duplex WI.

Updated proposal 1-2-3a:
For configuring ROs in SBFD symbols for SBFD-aware UEs in RRC CONNECTED state, at least consider the following options:
· Option 1: Use one single RO resource configuration (i.e., one set of {prach-ConfigurationIndex, msg1-FDM, msg1-FrequencyStart}) with possible enhancement
· The ROs within UL subband in SBFD symbols can be valid for SBFD-aware UE
· FFS details of the RO validation rule
· FFS whether SBFD-aware UE can use the ROs in non-SBFD symbols
· FFS details for the possible enhancement
· FFS details of SSB-RO mapping order
· Option 2: Use two separate RO resource configurations (i.e., two sets of {prach-ConfigurationIndex, msg1-FDM, msg1-FrequencyStart}), including one legacy RO resource configuration and one additional RO resource configuration
· The ROs within UL subband in SBFD symbols configured by the additional RO resource configuration can be valid for SBFD-aware UE
· FFS details of the RO validation rule
· FFS whether SBFD-aware UE can use the ROs in non-SBFD symbols configured by the additional RO resource configuration
· FFS whether SBFD-aware UE can use the ROs in non-SBFD symbols configured by the legacy RO resource configuration 
· FFS details of SSB-RO mapping order

Initial proposal 1-1-2:
For SBFD aware UEs in RRC CONNECTED state, support Type-1 random access procedure (4-step RACH) in SBFD symbols.
· FFS Type-2 random access procedure (2-step RACH)


Contact person
Please provide/update the information of the contact person in the following table to facilitate the discussions.
	Company
	Name
	Email address

	New H3C
	Lei Zhou
	Zhou.leih@h3c.com

	Sony
	Shin Horng Wong
	shinhorng.wong@sony.cm

	ETRI
	Cheulsoon Kim
	cs.kim@etri.re.kr

	IDC
	Jonghyun Park
	jonghyun.park@interdigital.com

	TCL
	Shahid Jan
	shahid.jan@tcl.com 

	Google
	Abdellatif Salah
Kaopeng Chou
	asalah@google.com
nevillechou@google.com

	SK Telecom
	Doohee Kim
	doohee.kim@sk.com

	CATT
	Yanping Xing
	xingyanping@catt.cn 

	Ericsson
	Magnus Åström
	magnus.astrom@ericsson.com

	Ericsson
	Ratheesh Kumar Mungara
	ratheesh.kumar.mungara@ericsson.com 

	Ericsson
	Narendar Madhavan
	narendar.madhavan@ericsson.com 

	NEC
	Frank Zhang
Pravjyot Deogun
	Zhang_bohang@nec.cn
Pravjyot.Deogun@EMEA.NEC.COM

	Qualcomm
	Muhammad
	mabdelgh@qti.qualcomm.com 

	Fujitsu
	Taewoo LEE
	lee.taewoo@fujitsu.com 

	Panasonic
	Tomoya Nunome
	nunome.tomoya@jp.panasonic.com

	Panasonic
	Hidetoshi Suzuki
	suzuki.hidetoshi@jp.panasonic.com

	Spreadtrum
	Huan Zhou
	Huan.zhou@unisoc.com

	ZTE
	Xianghui Han
	han.xianghui@zte.com.cn 
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