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1 Introduction
In this contribution we discuss a potential correction on BWP switching in FR2-2. The corresponding draft CR is provided in [1].

2 Discussion
Issue 1: Ambiguity on the text “the SCS is 480 or 960kHz” in TS38.331
From RAN1’s agreement and TS38.331, it is unclear whether CBG-based transmission is allowed in a BWP with 120kHz SCS in a cell when another BWP in the cell is configured with 480kHz or 960kHz SCS.  
RAN1 agreements said that CBG-based transmission can be allowed for 120kHz, while CBG-based transmission cannot be configured for 480/960kHz SCS. This was captured in TS38.331. 
Agreement: 
· At least for 120 kHz SCS, for a DCI that can schedule multiple PUSCHs and is configured with the TDRA table containing at least one row with multiple SLIVs,
· If CBG-based (re)transmission is configured, CBGTI field is not present when more than one PUSCHs are scheduled, but is present when a single PUSCH is scheduled, as in Rel-16.
· FFS:
· For 480/960 kHz SCS, whether to apply the same behavior with 120 kHz SCS or not to support CBGTI field configuration in the DCI that can schedule multiple PUSCHs
· For a DCI that can schedule multiple PDSCHs and is configured with the TDRA table containing at least one row with multiple SLIVs, whether/how to configure CBGTI/CBGFI fields

Agreement 
For 480/960 kHz SCS, CBG-based HARQ cannot be configured for uplink and downlink.

	PUSCH-ServingCellConfig field descriptions

	codeBlockGroupTransmission
Enables and configures code-block-group (CBG) based transmission (see TS 38.214 [19], clause 5.1.5).
The network does not configure this field if the SCS is 480 or 960 kHz.



Since codeBlockGroupTransmssion field is configured in a cell-common RRC parameter, PDSCH-ServingCellConfig or PUSCH-ServingCellConfig. That is, all BWPs in a cell share the same CBG configuration. 
“the SCS is 480 or 960 kHz” in the field decription of codeBlockGroupTransmssion is unclear since a cell may have multiple BWPs, each of which has different subcarrier spacings. 
For example, suppose that a cell has two BWPs, the first BWP has 120kHz SCS and the second BWP has 480 or 960kHz SCS. If “the SCS is 480 or 960kHz” is interpreted as “at least one BWP configured in a cell has 480 or 960kHz”, then CBG-based transmission is not allowed in a BWP with 120kHz SCS. That is, gNB cannot configure codeBlockGroupTransmssion field in the cell. However, if “the SCS is 480 or 960kHz” is interpreted as “all BWPs configured in a cell has 480 or 960kHz”, then CBG-based transmission is allowed in a BWP with 120kHz SCS. 
Observation 1. From TS38.331, it is unclear which interpretation of the field description of codeBlockGroupTransmssion is correct between the following two interpretations 
Interpretation 1: “the SCS is 480 or 960kHz” is interpreted as “at least one BWP configured in a cell has 480 or 960kHz”
Interpretation 2: “the SCS is 480 or 960kHz” is interpreted as “all BWPs configured in a cell has 480 or 960kHz”

[bookmark: _GoBack]Between two options, we prefer Interpretation 2, which allows CBG-based transmission in a BWP with 120kHz, regardless of other BWP’s SCS configuration. Also, this was originated from RAN2 specification, so that RAN1 specification is pretty clear, i.e., no specification update is expected to support Interpretation 2. And, if needed, RAN1 may inform RAN2 of the potential ambiguity on the text “the SCS is 480 or 960kHz” in TS38.331. For example, we can suggest the configuration can be configure but not applied to the active BWP with 480 or 960kHz SCS, i.e., 

	PUSCH-ServingCellConfig field descriptions

	codeBlockGroupTransmission
Enables and configures code-block-group (CBG) based transmission (see TS 38.214 [19], clause 5.1.5).
The network does not configure apply this field if the SCS of the active BWP is 480 or 960 kHz.


 
Adopt Interpreation 2 and send LS to RAN2 to inform the potential ambiguity on the text “the SCS is 480 or 960kHz” in TS38.331 

Issue 2: BWP switching with CBG-based PUSCH transmission
It has been agreed that CBG-based PUSCH transmission is allowed only if the indicated TDRA include single PUSCH scheduling. Otherwise, TB-based PUSCH transmission is applied. This UE behaviour was captured in TS38.212 v17.5.0 
Clause 7.3.1.1.2 of TS38.212
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[…]
-	CBG transmission information (CBGTI) – 0 bit if higher layer parameter codeBlockGroupTransmission for PUSCH is not configured or if the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger than 1; otherwise, 2, 4, 6, or 8 bits determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for PUSCH. 
[…]
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Figure 1.BWP switching with CBG-based transmission

It is observed that if a UE is configured with two UL BWPs, the first BWP may have a TDRA table with more than one PUSCHs while the second BWP may have a TDRA table with one PUSCH only. This configuration is possible since the UE can be configured with different dedicated TDRA table in different BWP based on the RRC structure. That is, BWP-UplinkDedicated IE includes pusch-Config, and pusch-Config includes pusch-TimeDomainAllocationList or pusch-TimeDomainAllocationListDCI-0-1-r16 or pusch-TimeDomainAllocationListForMultiPUSCH-r16.
If the active BWP is the first BWP, the DCI format 0_1 has 0 bit CBGTI. Suppose that the DCI format 0_1 indicate the second BWP. The second BWP requires 2, 4, 6, or 8 bits CBGTI fieid as defined in the DCI format 0_1 above. For this case, the defined UE behaviour from TS38.213 (see below) is that zeros are prepended to the CBGTI field until its size is equal to the one required for the interfertation. After the zero padding to CBGTI, all bits in CBGTI is equal to ‘0’ so that the UE’s interpretation of the CBGTI is that the scheduled PUSCH contains no CBGs. This is not the intended UE behaviour. 

Clause 12 of TS38.213
If a bandwidth part indicator field is configured in a DCI format, the bandwidth part indicator field value indicates the active DL BWP, from the configured DL BWP set, for DL receptions as described in [5, TS 38.212]. If a bandwidth part indicator field is configured in a DCI format, the bandwidth part indicator field value indicates the active UL BWP, from the configured UL BWP set, for UL transmissions as described in [5, TS 38.212]. If a bandwidth part indicator field is configured in a DCI format and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall
-	for each information field in the DCI format 
-	if the size of the information field is smaller than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE prepends zeros to the information field until its size is the one required for the interpretation of the information field for the UL BWP or DL BWP prior to interpreting the DCI format information fields, respectively
-	if the size of the information field is larger than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE uses a number of least significant bits of the DCI format equal to the one required for the UL BWP or DL BWP indicated by bandwidth part indicator prior to interpreting the DCI format information fields, respectively
-	set the active UL BWP or DL BWP to the UL BWP or DL BWP indicated by the bandwidth part indicator in the DCI format 

It is worth noting that the similar problem occurs when the first BWP does not support CBG-based transmission (e.g., 480kHz/960kHz SCS) and the second BWP supports CBG-based transmission (e.g., 120kHz and single PUSCH scheduled in the indicated TDRA entry). That is, the detected DCI include 0bit CBGTI field while the indicated BWP requires more than 0 bits CBGTI field.

Observation 2. No CBGs are scheduled if the indicated BWP requires 2, 4, 6, or 8 bits CBGTI field but the detected DCI format 0_1 includes 0 bit CBGTI field.

The scheduled PUSCH should include at least one CBGs in this case. The scheduled PUSCH may be used to confirm the UL BWP change is successfully completed. Also, PUSCH transmission with no CBGs is specified in the specification. The one way to address this issue is to not apply zero-padding as defined in TS38.213 and to interprete all CBGs contained in PUSCH are scheduled. The corresponding text proposal for TS38.212 is shown below: 

Text proposal for TS38.212
7.3.1.1.2	Format 0_1
=============================== Unchanged Text Omitted ===================================
-	CBG transmission information (CBGTI) – 0 bit if higher layer parameter codeBlockGroupTransmission for PUSCH is not configured or if the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger than 1; otherwise, 2, 4, 6, or 8 bits determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for PUSCH. 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, 
· if codeBlockGroupTransmission is configured, and
· if CBGTI field is 0 bit and the number of scheduled PUSCH indicated by the Time domain resource assignment field in the indicated bandwidth part is equal to 1, 
the UE assumes all CBGs in the scheduled PUSCH are scheduled.
=============================== Unchanged Text Omitted ===================================
Adopt draft Rel-17 CR in [1] to Clause 7.3.1.1.2 of TS38.212 

3 Conclusion
In this contribution, we made the following observations and proposals:

Observation 1. From TS38.331, it is unclear which interpretation of the field description of codeBlockGroupTransmssion is correct between the following two interpretations 
· Interpretation 1: “the SCS is 480 or 960kHz” is interpreted as “at least one BWP configured in a cell has 480 or 960kHz”
· Interpretation 2: “the SCS is 480 or 960kHz” is interpreted as “all BWPs configured in a cell has 480 or 960kHz”
1. Adopt Interpreation 2 and send LS to RAN2 to inform the potential ambiguity on the text “the SCS is 480 or 960kHz” in TS38.331 

Observation 2. No CBGs are scheduled if the indicated BWP requires 2, 4, 6, or 8 bits CBGTI field but the detected DCI format 0_1 includes 0 bit CBGTI field.
Adopt draft Rel-17 CR in [1] to Clause 7.3.1.1.2 of TS38.212
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