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1 Introduction

In 3GPP RAN1#89, the following agreements have been made regarding the bandwidth part.
Agreements:
· Confirm the WA of RAN1#88bis.

· Each bandwidth part is associated with a specific numerology (sub-carrier spacing, CP type)

· FFS: slot duration indication if RAN1 decides to not to downselect between 7 symbol and 14 symbols for NR slot duration

· UE expects at least one DL bandwidth part and one UL bandwidth part being active among the set of configured bandwidth parts for a given time instant.

· A UE is only assumed to receive/transmit within active DL/UL bandwidth part(s) using the associated numerology

· At least PDSCH and/or PDCCH for DL and PUCCH and/or PUSCH for UL

· FFS: down selection of combinations

· FFS if multiple bandwidth parts with same or different numerologies can be active for a UE simultaneously 

· It does not imply that it is required for UE to support different numerologies at the same instance.

· FFS: TB to bandwidth part mapping

· The active DL/UL bandwidth part is not assumed to span a frequency range larger than the DL/UL bandwidth capability of the UE in a component carrier.

· Specify necessary mechanism to enable UE RF retuning for bandwidth part switching

Agreements:
· In case of one active DL BWP for a given time instant, 

· Configuration of a DL bandwidth part includes at least one CORESET.
· A UE can assume that PDSCH and corresponding PDCCH (PDCCH carrying scheduling assignment for the PDSCH) are transmitted within the same BWP if PDSCH transmission starts no later than K symbols after the end of the PDCCH transmission.

· In case of PDSCH transmission starting more than K symbols after the end of the corresponding PDCCH, PDCCH and PDSCH may be transmitted in different BWPs

· FFS: Value of K (may depend on numerology, possibly reported UE retuning time, etc) 
· For the indication of active DL/UL bandwidth part(s) to a UE, the following options are considered (including combinations thereof)
· Option #1: DCI (explicitly and/or implicitly) 
· Option #2: MAC CE
· Option #3: Time pattern (e.g. DRX like)
· Details FFS
There were brief discussions about the default bandwidth part in the email reflector, but with no consensus. In this paper, we present our views on the default BW part and the BW part configuration.
2 Discussion
2.1 Necessity of DL default bandwidth part
During the discussion in the last meeting, the following use cases have been listed for the default DL BW part:

1. It can used for initial access to obtain minimum system information & RAR during RACH procedure

2. It can used to save RRC-layer signaling overhead if a UE is a low capability UE

3. It can be used for fallback if the indication of active DL BW part is missed by a UE

4. It can be used for DRX operation or IDLE mode operation, e.g. UE monitors PDCCH or paging messages over it.

In our opinion, the definition and motivation of default BW part are not clear from the above listed use cases. By literal interpretation, “default” means something that can be known without any configuration. In this sense, the only BW that UE should know by default is that of SS/PBCH. For the use cases listed above, it is not a good idea to always have the corresponding BW part predefined by default. We elaborate the reason for each use case in the following:

· DL BW part for initial access to obtain minimum system information 

Bandwidth and location of PBCH should be defined in the specification. Then UE knows the DL BW part for this use case by the initial access procedure.

For the RMSI, it is still open among the following 3 options: 

–
Alt. 1: CORESET for RMSI scheduling and NR-PDSCH for RMSI are confined within the BW of one NR-PBCH

–
Alt. 2: CORESET for RMSI scheduling is confined within the BW of one NR-PBCH and NR-PDSCH for RMSI is not confined within the BW of one NR-PBCH

–
Alt. 3: CORESET for RMSI scheduling and NR-PDSCH for RMSI are not confined within the BW of one NR-PBCH
Therefore, if alt2 or alt3 is adopted, DL BW part should be configurable by PBCH or PDCCH that schedules RMSI in order for UE to receive the RMSI.

· DL BW part for RAR and other initial UE specific data before RRC connection established 
There are two options for UE to know the DL BW part in this case, by default and by configuration. Default means that the DL BW part to receive RAR has predefined location, bandwidth and numerology, e.g. centered around SS with the same bandwidth and numerology as SS. The merit of this scheme is that no configuration signaling is needed. However, since the default bandwidth should be set to the minimum BW capability of all UEs that can access the carrier, and it is common for all UEs (because it cannot be configured), the congestion issue may arise.
The other option is by configuration, which could be implicit or explicit. Implicit method can solve the signaling overhead issue. E.g. the configuration can be done during the random access procedure. PBCH and/or RMSI can contain a list of DL BW part configurations for this use case, and each configuration is associated with a distinct PRACH preamble resource. UE picks one configuration based on certain rules such as its category and then sends PRACH using the corresponding resource. Then gNB knows the DL BW part that the UE is monitoring. The advantage of this scheme is that different UEs can monitor different initial DL BW part. Congestion issue can be  resolved. 

· DL BW part for a low capability UE
The argument for the low capability UE to have a default BW part is that those UEs may only need one BW part anyway. However, a single BW part does not necessarily imply that it should be predefined by default. As the DL BW part used for RAR and initial access, the  BW part for low capability UE can also be configured (implicitly) during the initial access. With implicit configuration, no additional signaling overhead is introduced.  
· DL BW part for fallback  if the indication of active DL BW part is missed by a UE
In our view, how to indicate the activation/deactivation of DL BW part needs to be concluded first. Then it makes more sense to discuss the error handling scheme. In principle, if the signaling is missed by the UE, UE can stay in its currently activated DL BW part. It is not necessary to switch back to a “default” BW part. 
· DL BW part for DRX operation or IDLE mode operation, e.g. UE monitors PDCCH or paging messages over it.
It is not clear to us the usage of default BW part in this case. The common feature of DL BW part for DRX and IDLE mode operation is that UE expects very little data traffic. Therefore, DL BW part for these use cases can have small bandwidth for the power saving. In RAN1#86bis meeting, RAN1 has achieved the following agreements on UE RF bandwidth adaptation. 

•  At least for single carrier operation, NR should allow a UE to operate in a way where it receives at least downlink control information in a first RF bandwidth and where the UE is not expected to receive in a second RF bandwidth that is larger than the first RF bandwidth within less than X µs (FFS: value of X)

–               FFS the first RF bandwidth is within the second RF bandwidth

–               FFS the first RF bandwidth is at the center of the second RF bandwidth

–               FFS the maximal ratio of the first RF bandwidth over the second RF bandwidth

–               FFS detailed mechanism

•    FFS RF bandwidth adaptation for RRM measurement

To align with this agreement, we think “first DL BW part” is a better term than “default BW part”. The first DL BW part can be configured by RRC reconfiguration. It can be same as or different from the one for receiving RAR and obtained via the random access procedure as described above.   
UE can also monitor paging within its first BW part for power saving. To receive the paging, the first DL BW parts of different UEs within the same group are partially overlapping. The overlapping part is used to receive group common DCI (carrying paging PDCCH) and the corresponding message. Since gNB knows the first BW part that UE is monitoring, gNB knows where to send the paging message to the target UE.
2.2 Obtain DL BW part configuration
The following Fig.1 summarizes how UE obtains the DL BW part configuration since power on.
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Fig.1. Obtaining the DL BW part configuration
As shown from the figure, initial BW part where UE monitors the PSS/SSS/PBCH is identified by the initial access procedure by UE. PBCH provides the scheduling information for RMSI. If the CORESET scheduling RMSI or PDSCH transmitting RMSI is not within the BW of PBCH, then PBCH should also indicate the BW part information for UE to receive RMSI. 

 RMSI can contain a list of 1st DL BW part configuration candidates, and each configuration candidate is associated with a distinct PRACH preamble resource. UE picks one configuration based on certain rules such as its category, beam association rule, coverage level rule. Then sends PRACH using the corresponding resource. Then gNB knows the 1st DL BW part that the UE is monitoring. The selection rule also takes care of the load balancing issue, such that UEs are grouped and different group of UEs  monitor different 1st BW part.
Before UE capability transfer, 1st BW part is used for gNB to transmit both group-common CORESET/data and UE-specific CORESET/data. Therefore, the bandwidth of 1st DL BW part should not be larger than the smallest BW capability of the group of UEs (gNB knows the group capability because it defines the selection rule for the group).
After RRC connection is established and UE’s individual BW capability is known to the gNB, gNB can configure the 2nd DL BW part by RRC signaling for the UE. 2nd DL BW part has larger BW than the first one and can be used to accommodate more data traffic for the UE.
UE can also be configured with new 1st DL BW part after RRC connected, for example, to redistribute the load in the carrier bandwidth. UE can switch between the first and second DL BW part, and the switching can be based on the explicit command from gNB or implicitly, e.g. by a timer. 
2.3 Necessity of UL default bandwidth part 
In addition, the following use cases for UL default BW part are presented in the last meeting:

1. It can be used accommodate PRACH resources for RACH procedure in initial access

2. It can used to save RRC-layer signaling overhead if a UE is a low capability UE

3. It can be used for fallback if the indication of active UL BW part is missed by a UE
Similar to DL, we provide our analysis below:

· UL BW part for PRACH resources

Similar to DL BW part to receive RAR, UL BW part for PRACH transmission can be configured via PRACH preamble resource sets. One UL BW part is associated with a distinct preamble resource. By sending the PRACH, UE has made the decision of UL BW part, and this information is implicitly known to the gNB.
· UL BW part for low capability UE

Similar to the DL, we do not see the necessity of a default UL BW part for this case.

· UL BW part for fallback if the indication of active UL BW part is missed

We have the similar view as DL. If the indication of active UL BW part is missed by UE, UE could simply stay in the current BW part.   

2.4 Obtain UL BW part configuration

The following Fig.2 summarizes how UE obtains the UL BW part configuration since power on.
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Fig.2. Obtaining the UL BW part configuration
UL BW part can be used for PRACH transmission. Similar to the DL counterpart, the UL BW part can be decided during the initial access. One UL BW part candidate may be associated with one distinct preamble resource. By sending the PRACH, UE has made the decision of the UL BW part, and this information is implicitly known to the gNB. Then this UL BW part can be used for the rest of random access procedures, e.g. to transmit PUCCH carrying HARQ-ACK feedback of Msg.4. If Msg 3 or the certain random access procedure requires different UL BW part, it is indicated by DCI implicitly or explicitly.
If UL BW needs RRC configuration, RRC reconfiguration can be carried out after RRC is established.  Although the meaning of UL BW is not yet concluded in RAN1, if UL BW is used for  the limitation of bitmap-type resource allocation bandwidth, to restrict the schedulable resources within a limited BW is useful for the DCI overhead reduction. In such case, not only single UL BW, second UL BW may be required.  
In summary, we have the following proposal:
Proposal 1: The use cases should be justified before introducing concept of default DL/UL BW part.
Proposal 2: NR supports that UE obtains the first BW part configuration implicitly during the random access procedures.
3 Conclusion

This document discusses necessity of default BW part(s) and how UE obtains BW part configuration for different use cases. The proposals are the following:  

Proposal 1: The use cases should be justified before introducing concept of default DL/UL BW part.

Proposal 2: NR supports that UE obtains the first BW part configuration implicitly during the random access procedures.
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