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Introduction
This contribution reports the conclusions of the following offline from RAN2 AH-1807, UP session:
BWP for RACH
R2-1809515	Further issues with DL BWP switching for CFRA	CATT	discussion	Rel-15	NR_newRAT-Core	R2-1806991
Proposal 1:  A contention-free random access procedure shall not be mandated to run on UL/DL BWPs with same index.
Proposal 2:  A contention-free random access procedure only switches, if needed, its active DL BWP to the DL BWP linked with the active UL BWP upon CBRA fallback.
Proposal 3:  For contention-free attempts, the random access procedure runs on:
· PDCCH order: the current active DL BWP
· BFR: the DL BWP associated with the recoverySearchSpaceId in beamFailureRecoveryConfig
· Reconfiguration with sync: the DL BWP with index firstActiveDownlinkBWP-Id in reconfigurationWithSync.
DISCUSSION
· LG think that linking also works for CFRA and would like a simple rule. Ericsson agrees with LG. Samsung think nothing is broken in the specification and if we go this way we will need to do BWP switching in the RACH procedure. CATT agrees with this, but switching would only happen at CBRA fallback. 
· Huawei support the CATT proposals. We shouldn’t forced the UE to switch BWP unless needed, bec that will lead to unwanted problem scenarios that we may need to handle. LG think that we can separate discussion on BFR and other cases. 
· Oppo also agrees with CATT. Oppo wonders if the switch will be to the BWP indicated by search space in BFR configuration. 
· QC also agrees with the proposal, esp for BFR as BWP switch may mean different RSes, which should be avoided. 
· Intel also support and think the linking is not needed for CFRA. 
· Nokia think we can stick with the current agreements, and think there may be further issues if the UE switch back to CFRA after CBRA. 
· Interdigital think that instead the UL BWP can be switched and we keep the DL BWP. 


R2-1809516	Further corrections with switching of bandwidth part and random access	CATT	CR	Rel-15	38.321	15.2.0	0117	1	F	NR_newRAT-Core	R2-1806992

R2-1809721	BWP switching for RA-BFR	InterDigital	discussion	Rel-15	38.321	NR_newRAT-Core
Moved from 10.3.1.4
Proposal 1: 	Upon beam failure detection, the UE does not switch its active DL BWP.
Proposal 2: 	Upon beam failure detection, if the active UL BWP does not have the same bwp-Id as the active DL BWP, the UE switches its active UL BWP to the UL BWP with the same bwp-Id as the active DL BWP.
DISCUSSION
· CATT think this anyway imposes the linking requirement and not much different from what is there today in the TS. IDT think that the linkage can be useful. 
· QC wonders if then every UL BWP need to have BFR resources. 
· IDT indicates that the benefit is to avoid switching DL BWP, as the DL was used for BFD. LG think that the beam situation is similar for different DL BWPs, so there is no problem. 
· Huawei that that BWP is indeed related to the radio characteristics of the beam, and that R2 has introduced this limitation. 
· CATT wonders if opponents still agreed that for BFR we need to configure UL and DL specifically for each BWP, and that CFRA configured linking need to be the same as the linking for CBRA. 
· LG think that in any case the UE can switch to CBRA.
· Ericsson think that the system can be made to work based on the current spec and would be ok to discuss in a later release. 
· QC think that the discussion previously was on CBRA and the extension to CFRA was not discussed much. 

Offline (100), to determine if there is a problem with the DLUL linking for CFRA and a way forward (CATT)
Discussion
The issue of applying the current linkage between UL and DL BWPs for both CBRA and CFRA was discussed based on [1][2] and a recurring question was to identify if anything “breaks” with the current specification in CFRA case.
Section 2.1 aims at identifying a problematic configuration (causing the current specification to break), and section 2.2 addresses potential solutions.
1.1. [bookmark: _Ref510173852]Problematic configuration
One problematic configuration is the generic case of a UE operating in FDD on UL/DL BWPs with different indexes. An example is shown in Figure 1 where the system bandwidth is partitioned into two non-overlapping BWPs, the initial BWP and BWP0. A UE operates in FDD on the DL BWP0 and the UL initial BWP. The beam failure recovery is configured accordingly in BeamFailureRecoveryConfig I.E. with configured CFRA resources in UL BWP0 associated with candidate beam RSs and a recovery search space in the initial downlink BWP.



[bookmark: _Ref518372941]Figure 1: FDD scenario of Connected State UE operating on active UL/DL BWPs with different indexes.

In such configuration, upon initiating BFR-RA, the UE follows the below highlighted text from current MAC specification and switches its active DL BWP from the initial BWP to BWP0. However, although the CFRA resources are still configured in UL BWP0, the UE can no longer access the candidate beam RSs or the recovery search space for monitoring the gNB response. Hence the system breaks with current specification in this configuration. 

	Upon initiation of the Random Access procedure on a Serving Cell, the MAC entity shall for this Serving Cell:
1>	if PRACH occasions are not configured for the active UL BWP:
2>	switch the active UL BWP to BWP indicated by initialUplinkBWP;
2>	if the Serving Cell is a SpCell:
3>	switch the active DL BWP to BWP indicated by initialDownlinkBWP.
1>	else:
2>	if the Serving Cell is a SpCell:
3>	if the active DL BWP does not have the same bwp-Id as the active UL BWP:
4>	switch the active DL BWP to the DL BWP with the same bwp-Id as the active UL BWP.
1>	perform the Random Access procedure on the active DL BWP of SpCell and active UL BWP of this Serving Cell.



Q1: Do companies agree that the system breaks in the above configuration with the current MAC specification?

	Company
	Yes/No
	Remarks

	OPPO
	Yes
	

	MTK
	Yes
	

	Nokia
	No
	This seems like a failure in configuration which we’ve discussed many times should not happen. On the other hand, it is hard to see a use case for such a configuration either, ie., why do we configure dedicated DL BWP that does not overlap with the initial DL BWP that we neither use?

	Ericsson
	No
	Similar to Nokia, we don’t see the benefit in this configuration. Hence nothing is broken, and the system works.

	InterDigital
	No
	The agreement from the UP session this meeting: “R2 understands that for CFRA, CB resources need to be configured for fallback for the same BWP” is against this configuration, as the linked UL BWP will have both CFRA associated with candidatebeamRSlist and CBRA resources.

	CATT
	Yes
	We think this configuration is valid and reflects the flexibility offered by FDD against TDD to operate a UE on UL and DL BWPs with different indexes.  

	ZTE
	No
	We think the bfr-searchspace for the BFR-RA resources on one UL BWP should be limited to the linked DL BWP with the same BWP ID (i.e. no matter CBRA or CFRA UE is always expected to receive the Msg.2 on the DL BWP with the same BWP ID) 

	Spreadtrum
	Yes
	Under current spec, the configuration is valid.

	LG
	No
	It seems to be a bad network configuration with no benefit/use cases.

	Intel
	Yes
	

	NTT DOCOMO
	No
	We are not sure that such configuration is valid.

	ITL
	No
	We share the same view as ZTE. The network can configure the bfr resource to take into account the BWP linkage.

	Huawei
	Yes
	The major problem to us is that when the UE detects a beam failure in a BWP based on a reference signal type (e.g. SSB) and triggers RA, the UE is forced to switch to another BWP to do beam failure recovery using another reference signal type (e.g. CSI-RS). It is not RAN1 intended behaviour and it is unclear how this procedure works. 

	Qualcomm
	Yes
	We share the same view as Huawei

	Lenovo
	No
	Seems to be a network configuration issue




Outcome:

Yes: 7
No: 8

Observation 1: There are split views on whether the above configuration is valid, and therefore whether there is a risk that the system breaks.
1.2. [bookmark: _Ref518372872]Possible solutions
We identified different options from [1]-[6] and from the online discussion:
· Option 1: such configuration is precluded in rel-15; a UE configured with BFR always operates on active BWPs with same indexes, as in TDD.
· Option 2: upon initiating CFRA, the UE applies the current BWP linkage by switching its active UL BWP to the UL BWP with same index as the active DL BWP.
· Option 3: the UE does not switch its DL BWP.
Note that Option 3 has two variants:
· Option 3-a: in case of CBRA fallback, the UE switches its DL BWP to the DL BWP linked with the active BWP (as for a regular CBRA).
· Option 3-b: if no contention-free resource meets the RSRP threshold, the UE does not perform CBRA fallback but continues the RA with contention-free resources, on the same DL BWP.


Q2: Companies are invited to give their preferred option, or add more options/variants:

	Company
	Option #
	Remarks

	OPPO
	Option1a
	Such configuration is precluded in rel-15; The DL BWP associated with the search space should have the same index as the UL BWP configured with BeamFailureRecoveryConfig

	MTK
	3-b
	 We prefer option 3-b since it avoids data transmission interruption upon CFRA initiation and UE does not need to switch between two DL BWPs.

	Nokia
	Option 1
	As long as it means we don’t change anything in the current specifications.

	Ericsson
	Option 1
	Assuming this means that no change is made to the current specification.

	InterDigital
	Option 2
	Option 2 is the only option that allows CFRA and CBRA for RA-BFR without BWP switching during the RA procedure.

Option 1 prevents UL bandwidth adaptation without adaptation on DL as well. Mandating the UL and DL indices to match all the time is a restriction on scheduling.

	CATT
	Option 3
	Either of options 3-a or 3-b avoid unnecessary switching of UL and DL BWPs to run the CFRA. And as a result impose no traffic interruption on either direction. Option 3a remains compliant with current procedure for CBRA.

	ZTE
	Option 1
	It is achieved the agreement in this meeting said that “R2 understands that for CFRA, CB resources need to be configured for fallback for the same BWP”. Thus no matter CBRA or CFRA, UE is always expected to receive the Msg.2 on the DL BWP with the same BWP ID

	Spreadtrum
	Option 1
	Simple and reasonable.

	LG
	Option 1
	

	Intel
	Option 3
	We have slight preference for option 3-a as it follows current CBRA procedure.

	NTT DOCOMO
	Option1
	

	ITL
	Option 1
	No change is required.

	Huawei
	Option 3
	Slightly prefer option 3b

	Qualcomm
	Option 3
	We are fine with either Option 3a or 3b but have slight preference for Option 3b (for which we assume the rapporteur meant this case happens only BFR timer is not configured)

	Lenovo
	Option 1
	




Outcome:

Option 1: 9
Option 2: 1
Option 3: 5

Observation 2: There is some majority in favor of option 1, thus avoiding any problematic configurations for BFR, even if it removes the flexibility offered by FDD to operate a UE configured with BFR on UL/DL BWPs with different indexes.

Proposal 1: In Rel-15, BFR can only be configured such that the recovery search space and the candidate beam RSs in BeamFailureRecoveryConfig are located in the DL BWP with same index as the UL BWP where is configured BeamFailureRecoveryConfig.

Proposal 2: It is proposed to capture the above restriction in TS 38.331.

Conclusion
This offline discussed the issue UL-DL linking for CFRA, with a specific focus on the BFR, which is the procedure mostly impacted by the BWP linkage. The resulting proposals are as follows:
Proposal 1: In Rel-15, BFR can only be configured such that the recovery search space and the candidate beam RSs in BeamFailureRecoveryConfig are located in the DL BWP with same index as the UL BWP where is configured BeamFailureRecoveryConfig.

Proposal 2: It is proposed to capture the above restriction in TS 38.331.
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