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1.	Companies view

Issue1. Overlapping DL BWP in one UE

	Company
	View

	OPPO
	We don't think it’s an issue, in this case, the UE would anyway need to switch the downlink BWP if the current active DL BWP is not linked to the active UL BWP even though the active DL BWP shares the same search space with the linked DL BWP.

	InterDigital
	We think performing the linkage by linking an UL BWP to a searchSpaceId of ra-SearchSpace would solve this issue. RRC specifies that a searchSpaceId is unique for all DL BWPs in the cell. This would not require any switching for this case, while keeping the benefit of the NW sending a single RAR. This would also resolve the FFS on the overlapping DL BWPs case.

	 Qualcomm
	For a single UE, we do not see any issue in this case, because a UE either stays in the current UL active BWP or switch to initial BWP to perform RACH. In either case network knows exactly which UL active BWPs UE is using at any time. With BWP linkage, network knows exactly which DL active BWP UE is using when UE is performing RACH.  So there is no ambiguity. 

	 vivo
	We don’t’ think this is an urgent issue. If the uplink transmission of PRACH is anyway needed, keeping the UE in a DL BWP does not seem saving much power. And the network can anyway switching the UE to any BWP at the completion of the RACH procedure. Not sure about the real drawbacks.

	Ericsson 
	We do not consider this an urgent issue. The network can either avoid configuring the UE with overlapping DL BWPs or, for example in the case of “BWP breathing”, ensure that the RAR resources are in the same place in both DL BWPs.

	Intel
	We don’t consider this an issue given that RAN2 agreed UE needs to receive RAR in the linked DL BWP. 

	Panasonic
	We also think there is no issue and share same view as Qualcomm and Ericsson.

	CATT
	This scenario is for a Connected Mode UE initiating CBRA. It is relevant to consider how severe it is to switch DL BWP in that case. For CBRA fallbacks (BFR or HO) their “fallback” nature would tend to consider them as rare cases, so not consider for optimization, at least for rel15. Other CBRA trigger cause is the RA-SR. Here again, it is questionable if one may want to optimize the DL activity of a UE not considered by the NW as eligible to D-SR, when initiating a RA-SR.  

	ITRI
	We don’t think this is an urgent issue. Although the unnecessary BWP switching can be avoided from configuring a 1-to-many mapping to the UE if the DL BWP 1 shares the same search space with the DL BWP 2, it is just an optimization. 

	Nokia
	This seems to be the main use case for the whole BWP concept, hence, we think it makes sense to address and avoid artificial BWP switch in case of RA procedure triggering. Hence, we agree what Interdigital proposes above.

	Samsung
	We do not see any issue in switching.

	Fujitsu
	It is better for UE to monitor RAR PDSCH without BWP switching. One potential issue is how the UE interprets the resource allocation field in DCI for RA PDSCH reception. One simply way is that the UE assumes the field is based on the smallest DL BWP.

	MediaTek
	We are not sure this problem needs to be solved. Can be left to network to handle it.


 
 
Issue2. Overlapping UL BWP in one UE

	Company
	View

	OPPO
	We think this is an issue, it’s reasonable the UE should stay in the current active UL BWP since it’s configured with prach resources, however, if the linked DL BWP is not even existed, the UE does not know where to monitor the RAR. Our preference is to keep the UE in the current active DL BWP even though it’s not linked to the active UL BWP, this will not cause unnecessarily switching. The drawback is that the network needs to schedule two RARs on both UL BWP1 and UL BWP2 since it is not aware of the UE who initiates the RACH. Note that by switching to the initial BWP, the network still have to schedule 2 RAR2, one in the initial UL BWP, one in the BWP1.

	 InterDigital
	Linking an UL BWP to a searchSpaceId would solve this issue as well.

	 Qualcomm
	Again, if we look at the issue for a single UE, network knows exactly which UL active BWP that UE is using for RACH. With BWP linkage, network knows exactly which DL active BWP UE uses during RACH too, even if the UE has overlapping UL BWPs.
I assume Oppo’s concern is on the scenario where there are more UL BWPs than DL BWPs.  In this case, network can artificially duplicate DL BWPs in the configuration IE to ensure each UL BWP is linked to a DL BWP, i.e. the mapping between BWP IDs is still unique but the mapping between “real” BWPs is many to one.

	 vivo
	Not sure if this UL-only BWP is an valid configuration. In the example, it seems the BWP switching is performed when there is no valid DL BWP. Maybe I misunderstand the example. 

	 Ericsson
	We share the view from Qualcomm.

	Intel
	We don’t consider this an issue since network configuration ensures that each UL BWP configured with RACH resource has a linked DL BWP.

	Panasonic
	We share same view as Qualcomm.

	CATT
	If we stick to 1-1 mapping then no DL BWP corresponds to UL BWP2. Similar to issue 1, considering the cases where a Connected Mode UE initiates CBRA, we see no major penalty on any UL activity the UE may have (if any) at that time that prevents it from switching UL BWPs (UL BWP2 to UL BWP1).

	ITRI
	We think the NW should ensure that each UL BWP configured with RACH resource is linked to a DL BWP configured with RA search space. However duplicating DL BWPs in the configuration IE to realize the many-to-1 mapping may cause that a DL BWP the UE really needed cannot be configured to the UE due to the limitation of BWP ID.    

	Nokia
	Linking to a searchSpaceId would solve also this issue.

	Samsung
	We share the Qualcomm’s view.

	Fujitsu
	Similar reason to Issue 1, it’s better for UE to send preamble without BWP switching. How to interpret the resource allocation in RAR for msg.3 needs to be clarified, e.g. the UE assumes the resource allocation for msg.3 is based on the smallest UL BWP.

	MediaTek
	This seems to be a somewhat artificial problem. If the UL BWPs share the PRACH space, then the gNB cannot know which BWP will be used by the UE (unless the UE switches as per current agreement). 


 
 
Issue3. Overlapping UL BWP between diff UEs

	Company
	View

	OPPO
	This is an issue. Our view is that either the network schedule two RARs, one in BWP1 for UE1 and the other in BWP1 for UE2, however, this will cause resource waste especially when the number of UEs with overlapping BWP is large. Or, there is another alternative for which there is a common PRB index configured for transmitting msg3.

	 InterDigital
	We think the currently captured RAN2 understanding regarding the UL BWP start position is sufficient, and there are no issues for this case.

	 Qualcomm
	When multiple UEs have overlapping UL active BWPs which share the same PRACH resources, because in this case network does not know which UE is performing RACH. To deal with this ambiguity, network can 
1. Either configure the same starting position of these UL active BWPs (as captured in the current meeting minutes), so that it does not have to duplicate RARs;
1. Or duplicate RARs in the DL active BWPs associated with these UL BWPs, if network prefers.
But all these are just different choices in network configuration. With BWP linkage, no additional specification on UE behavior is required. For this reason, we do not think anything extra needs to be captured.

	 vivo
	According to the online discussion, it seems the network configuration can ensure that the starting position of the UL BWP is the same for all UEs.

	Ericsson 
	Again, we think the reply from Qualcomm correctly captures the situation.

	Intel
	We don’t consider this as an issue if network configures according to online agreement “if UL BWP is used for the UL/DL linking for CB RACH, the UL BWP start position need to be the same for all UEs that can use this RACH resource.”

	Panasonic
	As mentioned by other companies that this issue can be resolved by the network if it ensures that the starting position of the UL BWP is the same for all UEs.

	CATT
	The assumption restricting the starting position of overlapping UL BWPs eliminates this scenario. Note this assumption is only required for those overlapped UL BWPs with shared RACH (and PDCCH) resources

	ITRI
	We think it is not an issue based on the online agreement “if UL BWP is used for the UL/DL linking for CB RACH, the UL BWP start position need to be the same for all UEs that can use this RACH resource”.

	Nokia
	This is what NW can handle.

	Samsung
	Network can handle.

	Fujitsu
	The boundary of the smallest UL BWPs with PRACH among UEs should be aligned, so that UEs can have common understanding of resource allocation for msg.3 and gNB can receive it at the certain resource location. So does the smallest DL BWPs with search space for RAR.

It can still have BWP configuration flexibility from UE perspective. The restriction is only on the smallest DL/UL BWP for UEs to interpret the resource allocation information in RA procedure

	MediaTek
	The problem is valid. Actually the same problem occurs even if these UL BWPs are not overlapped but are associated with the same DL BWP. 

Network implementation can easily solve this issue by ensuring that the starting index is the same for all UL BWPs that overlap.




2.	Summary
Scenario 1. Overlapping DL BWP in one UE
For scenario 1, 2 companies propose to have a linkage between UL BWP and DL SearchSpace ID and 1 company propose to interpret the PRB ID based on the smallest DL BWP. However, most companies think there is no urgent issue with BWP switching in scenario 1.

Observation 1. No urgent issue is identified with overlapping DL BWP in one UE.


Scenario 2. Overlapping UL BWP in one UE
For scenario 2, some companies think this can be an issue. 2 companies propose to have a linkage between UL BWP and DL SearchSpace ID, but most companies think this can be handled by network configuration, e.g., 1-to-1 mapping of UL and DL BWP. 

Observation 2. No urgent issue is identified with overlapping UL BWP in one UE.


Scenario 3. Overlapping UL BWP between different UEs. 
For scenario 3, some companies think this can be an issue, but most companies think this can be handled by network configuration, e.g., by aligning the starting point of the UL BWP for all UEs. 

Observation 3. No urgent issue is identified with overlapping UL BWP between different UEs.

Proposal. No solution needs to be investigated to handle overlapping UL/DL BWP cases. The network can handle this by allocating and mapping UL BWP and DL BWP properly.
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