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1. Introduction
RAN#75 in March approved a 5G WID [1] on New Radio access technology, which targets a unified framework for traffic with diverse QoS requirements e.g. enhanced mobile broadband (eMBB), massive machine-type-communications (mMTC), ultra-reliable and low latency communications (URLLC).
This contribution investigates remaining issue for signaling to support wider BW in NR; especially about flexible BW support based on bandwidth part.
2. Further issues to complete BWP operation
2.1 Initial DL/UL BWP during Connected state
According to the following RAN1 agreements:
	Agreements:
· There is an initial active DL/UL bandwidth part pair to be valid for a UE until the UE is explicitly (re)configured with bandwidth part(s) during or after RRC connection is established
· The initial active DL/UL bandwidth part is confined within the UE minimum bandwidth for the given frequency band
· FFS: details of initial active DL/UL bandwidth part are discussed in initial access agenda

Agreements:
· For an Scell, a UE can be configured with the following:
· a timer for timer-based active DL BWP (or DL/UL BWP pair) switching, along with a default DL BWP (or the default DL/UL BWP pair) which is used when the timer is expired
· The default DL BWP can be different from the first active DL BWP
· For Pcell, the default DL BWP (or DL/UL BWP pair) can be configured/reconfigured to a UE
· If no default DL BWP is configured, the default DL BWP is the initial active DL BWP


We found a contradiction about validity of initial active DL/UL BWP. In first agreement above, it states that the initial active DL/UL BWP is valid until the UE is explicitly (re)configured with dedicated BWPs. In second agreement above, however, it seems that the initial active DL BWP can take a role of default DL BWP if the default DL BWP is not configured. Therefore the initial active DL BWP is valid for timer-based BWP switching during Connected state.
According to the following RAN2 agreement:
	7. For contention based, some UL BWP are configured with PRACH resources.  The UE performs RACH on the active BWP if configured with RACH resources.  If not configured the UE uses initial UL/DL BWP.   It is recommended for the network to configure RACH resources on active BWP.   If the UE switches to initial BWP it stays there until told by the network to switch with a DCI.   


We see that RAN2 also support the same view, since RAN2 agreed that initial active DL/UL BWP is used for contention-based RA during Connected state. From this observation, we understand that Connected UE should keep initial active DL/UL BWP in addition to dedicated BWPs which are configured in RRC BWP configuration IE.
Observation 1: Initial DL/UL BWP is used during Connected state when not indicated by scheduling DCI, but triggered by conditions, i.e. BWP inactivity timer expiry or initiating RA procedure.
Observation 2: UE should keep the initial DL/UL BWP configuration for potential use during Connected state.
Based the observations above, RAN2 made the following agreements including BWP configuration with common and dedicated part and support of initial BWP during Connected state:
Agreements for PCell and PSCell (applicability to SCells depends on offline on BWP signalling structure)
1:	RAN2 understand that the SSB of the cell where Idle/inactive UE camps is the cell defining SSB.
2	In idle/inactive system information provides the UE with the common configuration that corresponds to the Initial DL and UL BWP (and no other BWPs). 
FFS Whether the Initial BWP provided in SI and the Initial BWP provided in dedicated signalling are defined as 2 types to simply the specification. Stage 3 issue.
2i	Common and dedicated configuration of the Initial BWP can be provided in RRC connected. Common configuration is only provided at synchronous reconfiguration.
2ii	Other BWPs can only be configured in RRC connected.
3	Idle/inactive UE monitors system information and paging information in the initial DL BWP.
4	Idle/inactive UE performs random access in the initial UL/DL BWP.
5	Initial BWP configuration as provided in system information should be the same as the common configuration of the Initial BWP configuration provided in RRC connected provided at synchronous reconfiguration.
6	Upon transition to the idle state, UE releases all dedicated BWP configurations (and therefore UE applies the initial BWP configuration from system information of the cell where the UE is camped)
7	Upon transition to the inactive state, UE applies the initial BWP configuration from system information of the cell where the UE is camped.
8	BWPs have no specification impact to cell selection and reselection. Cell selection and reselection is based on SSB.

FFS Whether any Phy layer configuration are kept while the UE is in Inactive 

Accordingly ASN.1 is modified to support the agreements above. ServingCellConfigCommon IE provides cell-specific parameters for IDLE mode UE entering into initial access, or Connected mode UE when configuring the UE with a SCell, or Connected mode UE upon synchronous reconfiguration to SpCell. Common configuration of the initial BWP is configured only for the case of synchronous reconfiguration, whereas dedicated configuration of the initial BWP may be configured when network intends to use the initial BWP for typical scheduling in the serving cell. The use case of dedicated configuration is however doubtful since actual bandwidth of initial BWP in frequency is very narrow. Furthermore network can configure the same by dedicated BWP configuration without configuring initial BWP.
Observation 3: Common configuration of Initial BWP is configured optionally in RRC Connection Reconfiguration for synchronous reconfiguration.
Observation 4: There is less use cases of solely configuring dedicated part of Initial BWP, without configuring common part of Initial BWP.
Bases on these observations, we propose the following: 
Proposal 1: For initial BWP configuration, dedicated configuration is allowed only along with common configuration.

2.2 BWP configuration for HO and SCG addition
For HO procedure, a DL/UL BWP or at least compatible contents should be configured to UE before execution of RA to target cell, because UE does not know which single DL/UL BWP pair among multiple is used for HO. On the other hand, the DL/UL BWP should provide CSS/common PRACH, like initial DL/UL BWP. So questions may be raised whether the DL/UL BWP is aligned with initial BWP of target cell. It may imply that the existing configuration of initial DL/UL BWP is used by the UE for HO procedure, without introducing new configuration. RAN2 can discuss whether new or existing configuration is used to indicate the DL/UL BWP. 
Proposal 2: A DL/UL BWP where UE operates for HO including RA procedure is configured in HO command. 
Proposal 3: RAN2 discusses whether new or existing initial BWP configuration is used to indicate the DL/UL BWP based on the following analysis:
	
	Pros
	Cons

	via new configuration
	Flexibility
	Higher spec impact

	via initial BWP
	Lower spec impact
	Operational restriction in initial BWP



For SCG addition, a DL/UL BWP or at least compatible contents should be configured to UE before execution of RA to PSCell. So far, there is no specific configuration to indicate a DL/UL BWP have CSS/PRACH configuration except initial BWP. New configuration is needed basically, but existing configuration such as first active BWP may be reused for the same. 
Proposal 4: A DL/UL BWP where UE operates for SCG addition is configured in RRC reconfiguration message. RAN2 discusses whether new or existing (e.g. initial or first active) BWP configuration is used.

2.3 Inactive state
Regarding the following RAN2 agreements;
6     Upon transition to the idle state, UE releases all dedicated BWP configurations (and therefore UE applies the initial BWP configuration from system information of the cell where the UE is camped)
7	Upon transition to the inactive state, UE applies the initial BWP configuration from system information of the cell where the UE is camped.
UE does not release dedicated BWP configurations upon transition to the inactive state. However, it is hardly said that the dedicated BWP configuration is identical when UE moves across cells. It is useful only when UE transits back to active state at the same serving cell, but the gain could be small.
Proposal 5: UE releases all dedicated BWP configurations upon transition to inactive (i.e. no need to keep as UE likely resumes in other cell having different BWP configuration).

2.4 Multiple Active BWPs
From RAN plenary 78, URLLC work for Rel-15 was added to NR scope. If eMBB and URLLC are served in a cell, the cell can provide different numerologies for each service. NR can support different numerologies in terms of different BWP. For example, BWP1 is configured with numerology 1 for eMBB and BWP2 is configured with numerology 2 for URLLC. In case of single active BWP, URLLC may not be easily supported since UE undergoes the retuning latency due to BWP switching. In case of multiple active BWP, there are two types of BWP multiplexing – TDM and FDM. If BWP1 and BWP2 are used in TDM manner, network is not able to transmit signals to both BWP1 and BWP2 at the same time. This constraint in network side may incur a level of scheduling performance loss. Preemption indication via DCI may help for low latency. Multiple active BWP are also required to enable preemption. If BWP1 and BWP2 are FDMed, network can easily control UE via BWP2 anytime for URLLC purpose. Since details of the working scope for URLLC is not clear yet in terms of BWP, it could be helpful to discuss and decide them as the guidance for meeting preparation. We see that at least multiple active BWPs with the different numerologies should be supported, but that with the same numerology is not urgent. 
Proposal 6: RAN2 strives for supporting URLLC and eMBB based on assumption of multiple active BWP at UE, if RAN2 would like to work for URLLC and eMBB service in single cell.
Proposal 7: If required according to the working scope, RAN2 considers at first the aspect of multiple active BWPs with different numerologies. Issues on multiple active BWPs within the same numerology may be discussed after completion of the first aspect.

2.5 ETC
Regarding SUL case, RAN1 discussed how UE can select which UL carrier. According to RAN1 agreement, UE determines a UL carrier based on measurement quality of the serving cell and trigger contention-based RA to perform initial access procedure on the selected UL carrier. For SCell, on the other hand, UE will not execute initial access procedure and network can decide which carrier is suitable to the UE. Therefore it should be supported that network indicates which carrier or which first UL active BWP among two is actually activated.
Proposal 8: If a SCell is configured with each first active UL BWP for normal UL and SUL carrier, network indicates to UE which carrier or which first UL active BWP is actually activated.
For LTE-NR DC deployment, since rrcConnectionReconfiguration-like message is sent by NR SN, then LTE MN just transparently forwards the message to UE. Therefore UE does not need to acquire configuration of initial active DL/UL BWP via MIB/SIB.
[bookmark: _GoBack]Proposal 9: For LTE-NR DC, at most one initial active DL/UL BWP is configured in RRC dedicated signaling sent by NR SN.

3. Summary
Based on the discussion and identified observations in this contribution, we propose followings:

Observation 1: Initial DL/UL BWP is used during Connected state when not indicated by scheduling DCI, but triggered by conditions, i.e. BWP inactivity timer expiry or initiating RA procedure.
Observation 2: UE should keep the initial DL/UL BWP configuration for potential use during Connected state.
Observation 3: Common configuration of Initial BWP is configured optionally in RRC Connection Reconfiguration for synchronous reconfiguration.
Observation 4: There is less use cases of solely configuring dedicated part of Initial BWP, without configuring common part of Initial BWP.

[Initial DL/UL BWP during Connected state]
Proposal 1: For initial BWP configuration, dedicated configuration is allowed only along with common configuration.
 [BWP configuration for HO and SCG addition]
Proposal 2: A DL/UL BWP where UE operates for HO including RA procedure is configured in HO command. 
Proposal 3: RAN2 discusses whether new or existing initial BWP configuration is used to indicate the DL/UL BWP based on the following analysis:
	
	Pros
	Cons

	via new configuration
	Flexibility
	Higher spec impact

	via initial BWP
	Lower spec impact
	Operational restriction in initial BWP



Proposal 4: A DL/UL BWP where UE operates for SCG addition is configured in RRC reconfiguration message. RAN2 discusses whether new or existing (e.g. initial or first active) BWP configuration is used.
 [Inactive state]
Proposal 5: UE releases all dedicated BWP configurations upon transition to inactive (i.e. no need to keep as UE likely resumes in other cell having different BWP configuration). 

[Multiple active BWPs]
Proposal 6: RAN2 strives for supporting URLLC and eMBB based on assumption of multiple active BWP at UE, if working scope contains URLLC and eMBB service in single cell.
Proposal 7: If required according to the working scope, RAN2 considers at first the aspect of multiple active BWPs with different numerologies. Issues on multiple active BWPs within the same numerology may be discussed after completion of the first aspect.
[ETC]
Proposal 8: If a SCell is configured with each first active UL BWP for normal UL and SUL carrier, network indicates to UE which carrier or which first UL active BWP is actually activated.
Proposal 9: For LTE-NR DC, at most one initial active DL/UL BWP is configured in RRC dedicated signaling sent by NR SN.
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