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Introduction
In this contribution, the remaining issues on BWP have been discussed.
The time domain resource allocation of BWP switching
In this section, detailed discussion on the time domain resource allocation in BWP switching have been conducted based the following agreements [1][2]:

Agreements:

For DCI-based active DL (or UL) BWP switching, a UE is not expected to switch its active DL (or UL) BWP based on an active DL (or UL) BWP switching DCI which is considered as  invalid where invalidity is defined as when the signaled K0 (or K2) value in the DCI can’t guarantee the active DL (or UL) BWP switching delay equal to or larger than the one specified in RAN4 specs to the UE based on the UE’s capability.
Agreements:

Confirm the following working assumption with updates:

Sizes of all DCI bitfields in DCI formats 0-1 and 1-1 in USS determined by current BWP. Data transmitted on the BWP indicated by the BWP index. If the BWP index activates another BWP, transform as follows:

Zero-pad too small bitfields to match the new BWP

Truncate too large bitfields to match the new BWP
The truncation is done from MSB (including the bit indicating the resource allocation type)

Zero-padding is done for MSB

Considering the active BWP switch with DCI scheduling, the scheduled PDSCH/PUSCH is supposed to transmit in the new BWP. The time gap between the active switch DCI and its scheduled PDSCH/PUSCH needs to be larger than the BWP switching delay. If not, the DCI-based active BWP switch is considered as invalid. In this part, how to guarantee the validness of DCI-based BWP switching is further discussed.
The BWP switching delay switch has been specified in RAN4 specs as shown in table 2-1. For different BWP switch scenarios and UE capabilities, different switching delays are needed.

	Scenario 1: The reconfiguration involves changing the center frequency of the BWP without changing its BW. The reconfiguration may or may not involve changing the SCS.
Scenario 2: The reconfiguration involves changing the BW of the BWP without changing its center frequency. The reconfiguration may or may not involve changing the SCS.
Scenario 3: The reconfiguration involves changing both the BW and the center frequency of the BWP. The reconfiguration may or may not involve changing the SCS.
Scenario 4: The reconfiguration involves changing only the SCS, where the center frequency and BW of the BWP remain unchanged.

Table 2-1 BWP switching delay specified in RAN4 specs
[image: image1.emf]Freq uency  Range  Scen ario  Type 1   Delay   (us)  Type 2   Delay (us)  Commen t  

1  1  600    2000   

2  60 0    2000   

3  600    2000   

4  400  950  No delay required from the RF perspective  

2  1  600    2000   

2  600    2000   

3  600    2000   

4  400  950  No delay required from the RF perspective  

 




The time gap of DCI-based active BWP switch is signaled by K0 (or K2) value provided in the time-domain resource allocation field. With regard to K0 (or K2), it is obtained by the information of one row of a time-domain RA table which is BWP-specific and each row of the table is configured by RRC with
K0 (for DL table),  K2 (for UL table)

an index into a table/equation in RAN1 specs capturing valid combinations of start symbol and length (jointly encoded)

PDSCH/PUSCH mapping type A or B.
The row is indicated by DCI. In other words, the BWP switching delay is provided by DCI and the BWP-specific time-domain resource allocation table.

To guarantee the time gap of BWP switching, two options can be considered.

Option1: configure BWP switching dedicated row in the time-domain resource allocation table.

Option2: introduce extra time delay to K0(or K2) 

Option1: configure BWP switching dedicated row in the time-domain resource allocation table.

In order to guarantee the BWP switching, the K0 (or K2) value should be equal to or larger than the BWP transition time specified in RAN4 specs. Thus, the rows with large enough K0 or K2 should be configured in the time-domain RA table. Based on the previous achieved agreement, one UE is configured with up to four UL BWPs or four DL BWPs. Each BWP among the four configured BWPs can switch to or be switched from the other three BWPs as shown in the below figure. It means that three dedicated rows with larger enough K0 (K2) corresponding to the three BWP switching or one dedicated row with the largest K0 (or K2) value should be configured.
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Figure 2-1 all possible BWP switching of UE

 If only configure one dedicate row with the largest K0 (or K2) value of all the three BWP switching, it will bring extra time delay for the other BWP switching and the thus decline system performance. Thus, only one dedicated row is not reasonable and three dedicated rows should be configured in the time-domain RA table for target BWP as shown in the below table. Given that each UE is configured with four BWPs, the four BWP-specific time-domain RA tables should be configured with three BWP switching dedicated rows. As just mentioned, zero-padding and truncating are used to match the DCI filed size between the current BWP and the new BWP. Considering the size of time-domain RA field in DCI of current BWP, the three dedicated rows in the table are better to locate within the first fours rows to avoid the impact of zero-padding and truncating.

Table 2-2 time-domain RA table with dedicated row
	Index
	K0 (K2)
	SLIV
	Mapping type

	0
	
	
	

	1(dedicated row)
	
	
	

	2(dedicated row)
	
	
	

	3(dedicated row)
	
	
	

	....
	
	
	

	14
	
	
	

	15
	
	
	


Option 1 will bring some restriction on time-domain resource allocation. First, the dedicated rows are only used for BWP switching, and the other transmission in the target BWP can not use these rows due to the larger K0 (or K2). The time-domain RA table is BWP-specific, if there are only four rows in the time-domain RA table, only one row can be used for other transmission. Second, if the bitwidth of time-domain RA is 1 bit, there are only two rows in the time-domain RA table which are smaller than the number of dedicated rows, and it will lead to a restriction of BWP switching. 

Option2:introduce extra time delay to K0(or K2)
UE can obtain the corresponding scenario of each BWP switching based on the BWP configurations informed by RRC. Then, UE can get the corresponding BWP switching delay based on table 2-1. What’s more, the BWP switching delay from table 2-1 can be transformed to the number (ceiling integer) of slots based on sub-carrier space of the target BWP. In this contribution, these slots are denoted as offset slots. The offset slots can be seen as an extra time delay of time-domain RA except the K0 (or K2) value. As shown in the figure below, UE can combine the K0 (or K2) value and offset slots as the indication of BWP switching time-domain resource allocation.
The value of offset slots can be derived as[image: image3.wmf])
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 , where the timer is the transition delay from table 2-1 based on the BWP switching scenario, and u is the sub-carrier space index of the target BWP from the table 4.2-1 in TS 38.211.

UE determines the exact slot that used for transmitting PDSCH/PUSCH by adding the offset slots and K0 (K2). The offset slots can make enough time gap for BWP switching, meanwhile, the K0 (K2) can still take full flexibility of time-domain resource allocation without the constraint of BWP switching delay. Furthermore, there is no adjustment to the time-domain resource allocation table and the offset slots are only worked on the BWP switching case.
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Figure 2-2 BWP switching delay with two parts

Proposal 1: The time delay in time-domain resource allocation of BWP switching should contain two parts, one is the K0 (or K2) indicated by the time-domain RA field of DCI, the other one is the offset slots based on the BWP switching scenario. 

Slot aggregation with BWP switching

When the BWP switching occurs among the aggregation slots,as shown in the figure 3-1,take UL slot aggregation for an example, the frame structure is DDXU ( 2ms, 30KHz ) with aggregationFactorUL = 4,the following slots (after the transition time) will be handled in the new BWP. Since any slot among aggregation slots transmits the same TB and each slot configured with the same symbol allocation, the number of allocated RBs in each slot should be the same. Even though the BWP changes, the number of allocated RBs should not change.
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Figure 3-1 Slot-aggregation with BWP switching
For supporting the smooth transition of BWP in slot-aggregation as well as satisfying the two criteria mentioned before, RBs mapping between the two BWPs should be further discussed. The discussion can be divided into two aspects according to whether the allocated frequency resources in the two BWPs are overlapped or not.
If the frequency-domain allocated resources of two BWPs are totally overlapped, the PRBs allocated in current BWP are directly mapped to the new BWP as shown in figure 3-2(a)  

If the frequency-domain allocated resources of two BWPs are not totally overlapped, the PRBs allocated in current BWP are the mapped to the corresponding place of the new BWP with the respective reference location, i.e., the lowest PRB of respective BWP. Take figure 3-2(b) for an example, the third PRB in current BWP is mapped to the third PRB in the new BWP.
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(a)                                                      (b)

Figure 3-2 RB association between two BWPs

Proposal 2: The RB mapping between two BWPs should be considered for BWP switching in slot-aggregation.

Text proposal on TS38.213
In RAN1 #90bis meeting [3], the following agreements on CA &BWP have been made.
	Agreements: (RAN1 #90bis)

For an Scell, RRC signaling for Scell configuration/reconfiguration indicates the first active DL BWP and/or the first active UL BWP when the Scell is activated

NR supports Scell activation signaling that doesn’t contain any information related to the first active DL/UL BWP

For an Scell, active DL BWP and/or UL BWP are deactivated when the Scell is deactivated

Note: it’s RAN1 ‘s understanding that Scell can be deactivated by an Scell timer

Agreements: (RAN1 #90bis)

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


There is an unclear issue in the specifications regarding the CA&BWP, in this contribution,we will give the text proposal. 
-----------------------------------------------Start of text proposal for TS38.213 Section 12 -------------------------------------

If a UE is configured by higher layer parameter BWP-InactivityTimer a timer value for the primary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format 1_1 corresponding to  the primary cell for paired spectrum operation or if the UE does not detect a DCI format 1_1 corresponding to  the primary cell or DCI format 0_1 corresponding to  the primary cell for unpaired spectrum operation during the interval.
If a UE is configured by higher layer parameter Active-BWP-DL-SCell a first active DL BWP and by higher layer parameter Active-BWP-UL-SCell a first active UL BWP on a secondary cell or carrier, the UE uses the indicated DL BWP and the indicated UL BWP on the secondary cell as the respective first active DL BWP and first active UL BWP on the secondary cell or carrier. 

If a UE is configured by higher layer parameter BWP-InactivityTimer a timer value for the secondary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format 1_1 corresponding to  the secondary cell for paired spectrum operation or if the UE does not detect a DCI format 1_1 corresponding to  the secondary cell or DCI format 0_1 corresponding to the secondary cell for unpaired spectrum operation during the interval.The secondary cell can be deactivated when the timer expires.

-----------------------------------------------End of text proposal for TS38.213 Section 12-------------------------------------

Conclusion

Proposal 1: The time delay in time-domain resource allocation of BWP switching should contain two parts, one is the K0 (or K2) indicated by the time-domain RA field of DCI, the other one is the offset slots based on the BWP switching scenario. 

Proposal 2: The RB mapping between two BWPs should be considered for BWP switching in slot-aggregation.
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