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1 Introduction

In RAN1#90Bis meeting, agreements about BWPs configuration were made: 
· For paired spectrum, DL and UL BWPs are configured separately and independently in Rel-15 for each UE-specific serving cell for a UE
· For active BWP switching using at least scheduling DCI, DCI for DL is used for DL active BWP switching and DCI for UL is used for UL active BWP switching
· FFS whether or not to support a single DCI switching DL and UL BWP jointly
· For unpaired spectrum, a DL BWP and an UL BWP are jointly configured as a pair, with the restriction that the DL and UL BWPs of such a DL/UL BWP pair share the same centre frequency but may be of different bandwidths in Rel-15 for each UE-specific serving cell for a UE
· For active BWP switching using at least scheduling DCI, DCI for either DL or UL can be used for active BWP switching from one DL/UL BWP pair to another pair
· Note: there is no additional restriction on DL BWP and UL BWP pairing
· Note: this applies to at least the case where both DL & UL are activated to a UE in the corresponding unpaired spectrum
According to the agreements, for unpaired spectrum, a DL BWP and an UL BWP are jointly configured as a pair, and active BWP switching is based on pair, so it is necessary for a UE to identify the pair. In this contribution, we discuss how to configure a DL/UL BWP pair.
2 Discussion
2.1 DL/UL BWP pair case
The use of bandwidth parts can be envisioned in the following motivations. 
· Frequency range (BW, center frequency) adaptation to larger BW for high data rate or to smaller BW for saving power.
· Different numerology (subcarrier spacing, slot length) on different bandwidth parts for different services like eMBB and URLLC
According to the above agreements, for unpaired spectrum, a DL BWP and an UL BWP are jointly configured as a pair, the DL BWP and the UL BWP in the same DL/UL BWP pair share the same center frequency, but they can be configured with different bandwidths and/or numerologies. 
There can be several cases for the DL/UL BWP pair as following.
· Case1: a DL BWP and a UL BWP only belong to one DL/UL BWP pair

· Case2: an UL BWP can belong to multiple DL/UL BWP pairs with different DL BWPs 

· Case3: a DL BWP can belong to multiple DL/UL BWP pairs with different UL BWPs 
· Case4: multiple DL BWPs and multiple UL BWPs belong to multiple DL/UL BWP pairs
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For paired spectrum, DL BWPs and UL BWPs are configured separately and independently in Rel-15 for each UE-specific serving cell for a UE. So there is no any need to associate a DL BWP with an UL BWP.
Observation: For unpaired spectrum, different DL/UL BWP pairs can include the same DL BWP or UL BWP.
2.2 DL/UL BWP pair configuration
According to the agreements from RAN1, the followings are attributes of bandwidth part configuration
· Numerology
· Frequency location
· Bandwidth
The BWPs are configured using TYPE1 RA as a set of contiguous PRBs, with PRB granularity for the starting frequency location and bandwidth size. For each UE-specific serving cell, one or more DL BWPs and one or more UL BWPs can be configured by dedicated RRC for a UE. 
Considering the above observation, for unpaired spectrum, different DL/UL BWP pairs can include the same DL BWP or UL BWP, and active BWP switching is based on a pair, so a UE needs to identify a DL/UL BWP pair and know which DL BWP and UL BWP are associated with the DL/UL BWP pair. For paired spectrum, DL BWPs and UL BWPs are configured separately and independently in Rel-15, BWP switching is based on UL BWP or DL BWP independently, so there is no this issue.
Certainly, UE can identify it if the explicit DL BWP index and UL BWP index are included in the scheduling DCI, but which leads high DCI overhead because both DL BWP index and UL BWP index should be indicated. If the UE can get the pair information in advance (e.g. the DL BWP and the UL BWP that are associated with the DL/UL BWP pair), only the pair index is needed in the scheduling DCI, which can reduce the DCI overhead, and it is consistent with paired spectrum case, where only one BWP index can be included in the scheduling DCI.
So we propose that the association between a DL/UL BWP pair and DL BWP/UL BWP should be informed to UE by UE-specific RRC signaling. 
Proposal1: The association between a DL/UL BWP pair and DL BWP/UL BWP should be informed to UE for unpaired spectrum. 
How to configure the association between a DL/UL BWP pair and DL BWP/UL BWP, there are 3 solutions:

· Solution1: NW configures a DL/UL BWP pair list, the DL BWP and UL BWP related configuration informations (Numerology, frequency location, and bandwidth length) are indicated in every DL/UL BWP pair.

· Solution2: In addition to DL BWPs and UL BWPs configuration, a DL/UL BWP pair configuration should be informed to UE. Only the DL BWP index and UL BWP index are explicitly indicated in the DL/UL BWP pair configuration.
· Solution3: An explicit bitmap is also included in every DL BWP configuration and UL BWP configuration, the corresponding Bit indicates whether the BWP maps to the corresponding DL/UL BWP pair, the index of DL/UL BWP pair is implicitly obtained from the bit location in the bitmap. 
It is obvious that for the case1, the solution1 has the least signalling overhead, and for other cases, the solution2 or solution3 has less signalling overhead compared with solution1, because more repeated information (Numerology, frequency location, bandwidth length) can be configured in solution1 for the case2/3/4. For solution3, there are two options to determine the length of bitmap,

· Option1: fixed the length that corresponds to the maximum number of DL/UL BWP pairs that can be configured per UE (e.g. 4) 

· Option2: variable the length that corresponds to the number of DL/UL BWP pairs configured to the UE (e.g. 2 DL/UL BWP pairs are configured to UE).
For the option1, the redundant bit can be included if the number of DL/UL BWP pairs configured to the UE is less than 4; For the option2, it is necessary to inform the number of  DL/UL BWP pairs configured to UE. Considering the RRC signalling overhead and the flexibility, solution2 is preferred. More details can be discussed in RAN2.
Proposal 2: In addition to DL BWPs and UL BWPs configuration, a DL/UL BWP pair information should be configured by UE-specific RRC signaling. Only the DL BWP index and UL BWP index are explicitly indicated in the DL/UL BWP pair configuration.
Proposal3: Only DL/UL BWP pair index is needed in the scheduling DCI when active DL/UL BWP pair is switched from one DL/UL BWP pair to another pair.
3 Conclusion

In this contribution we analyzed DL/UL BWP pair case and configuration, and made the following proposals:
Proposal1: The association between a DL/UL BWP pair and DL BWP/UL BWP should be informed to UE for unpaired spectrum.
Proposal 2: In addition to DL BWPs and UL BWPs configuration, a DL/UL BWP pair information should be configured by UE-specific RRC signaling. Only the DL BWP index and UL BWP index are explicitly indicated in the DL/UL BWP pair configuration.

Proposal3: Only DL/UL BWP pair index is needed in the scheduling DCI when active DL/UL BWP pair is switched from one DL/UL BWP pair to another pair.
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