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1. Introduction
This contribution discusses remaining issues on DL/UL resource allocation, and UL data transmission procedure. 
On DL/UL resource allocation, we propose UE’s assumption on RB bundle size for interleave-VRB-to-PRB mapping without knowledge of Point A. Next, we provide some corrections on the current specification for RB numbering based on the previous agreements. Next, we propose who to define the reference point of k for PDSCH DMRS generation.
On UL data transmission procedure, we propose necessary correction on the current specification for UL data transmission procedure. Firstly, we provide consideration points which haven’t been discussed yet, especially for configured grant operation and DCI scrambled with CS-RNTI. Other parts of this section are text proposals for correcting omission and for changing description related to above proposal in current 38.214 specification.

2. Discussion on DL/UL resource allocation
2.1. RB numbering for PDSCH scheduled by DCI in CSS
In RAN1#92bis meeting, following agreements are made for DCI format 1-0 in CSS [1]: 
	Agreements:
· For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, RA-RNTI, C-RNTI, CS-RNTI, or TC-RNTI:
· the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWP.
· The case of TC-RNTI is a working assumption
· The case of C-RNTI/CS-RNTI is at least applicable to non-CA case and Pcell in CA
· FFS other cases


According to the agreement, when UE receives DCI format 1-0 in any CSS, regardless of which bandwidth part is active or which CORESET is associated with the DCI, the RB numbering for PDSCH starts from the lowest RB in the CORESET the DCI received in and the maximum number of RBs is given by the size of the initial DL BWP. Furthermore, this agreements shall be valid for both non-interleaved and interleaved VRB-to-PRB mapping. However, according to the latest version of the specification, the maximum number of RBs for PDSCH allocation is given by the size of the initial DL BWP only if the DCI format 1-0 is decoded in any common search space in CORESET 0. Since it is motivated that different UEs with different active DL BWP can share the same common search space, it is necessary that the multiple UEs sharing the same common search space assume the same maximum number of RBs for PDSCH allocation regardless of which CORESET is associated with the DCI. 
Proposal 1: Adopt following text proposal for TS 38.214
	------------------------------------- Begin Text Proposal Section 5.1.2.2.2 of 38.214 --------------------------------------
< Unchanged parts are omitted >


[bookmark: _Hlk498008922]In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved or interleaved virtual resource blocks within the active bandwidth part of size  PRBs except for the case when DCI format 1_0 is decoded in any common search space in CORESET 0 in which case the initial bandwidth part of size  shall be used.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 5.1.2.2.2 of 38.214 --------------------------------------



Next, on the VRB-to-PRB mapping, according to the latest version of the specification, when the interleaved VRB-to-PRB mapping is used, allocated PRB could be different across different UEs with different active DL BWP. In other words, different UEs sharing the same common search space cannot use interleaved VRB-to-PRB mapping when they have different active DL BWP. However, according to the agreement for RB numbering of PDSCH scheduled by DCI in CSS, different UEs with different active DL BWP needs to have the same interleaved VRB-to-PRB mapping pattern. In this case, when UE receives DCI format 1-0 in any CSS, the interleaving is performed across the virtual BWP which consists of the consecutive N RBs from the lowest RB in the CORESET the DCI is received in, where N is the number of RBs of the initial DL BWP. 
Proposal 2: When UE receives DCI format 1-0 in any CSS, RB bundle for the interleaved VRB-to-PRB mapping starts from the lowest RB index in the CORESET the DCI is received in, and the number of RB bundles is given by the number of RBs of the initial DL BWP, the bundle size, and the lowest RB index in the CORESET. 
Considering interleaved VRB-to-PRB mapping, the RB bundle is defined to be aligned with common RB grid in boundary. Since the information for the common RB grid is given by SIB1 in terms of Point A, it is necessary to define whether or how to perform the interleaved VRB-to-PRB mapping for PDSCH containing SIB1 scheduled by DCI format 1_0 in CSS in CORESET 0. To be specific, in the current specification, the terms  and  are defined in the common RB gird, therefore UE may not know those values before the SIB1 reception. For simplicity, it can be considered that PDSCH containing SIB1 supports only non-interleaved VRB-to-PRB mapping. However, in this case, due to the lack of frequency diversity, the detection performance of SIB1 would be degraded. Alternatively, the resource block bundle for PDSCH containing SIB1 can be defined in the initial DL BWP grid. To be specific, the resource block bundle start the first RB index of the initial DL BWP, and all the resource block bundles consist of 2 (which is default value of L) consecutive RBs. 
After SIB1 reception, the common RB grid is known to UE, and then all the mechanisms based on the common RB grid are available. In this case, when UE receives PDSCH containing SIB1 in DL BWP other than the initial DL BWP, the resource block bundle for the interleaved VRB-to-PRB mapping will be defined to be aligned with the common RB grid. Meanwhile, UE can receive other PDSCH transmissions in the initial DL BWP. In this case, considering multiplexing multiple UEs, it would be beneficial that the definition of resource block bundle is the same regardless of RNTI to be applied to PDSCH. For simplicity, it can be considered that the VRB-to-PRB mapping field in DCI format 1_0 for SIB1 scheduling can be set to 1 (e.g. interleaved VRB-to-PRB mapping) only if the starting RB index of the initial DL BWP is even. Otherwise, the VRB-to-PRB mapping field will be always 0 (e.g. non-interleaved VRB-to-PRB mapping) for PDSCH containing SIB1. 
In another approach, it can be considered that DCI scrambled by SI-RNTI indicates how to construct the resource block bundle for interleaved VRB-to-PRB mapping. Specifically, since the size of the resource block bundle is set to be 2 before RRC configuration, DCI can indicate whether the size of the first resource block bundle within the initial DL BWP is 1 or 2 depending on the starting RB index of the initial DL BWP with respect to the common RB grid by using one of the reserved bits in DCI scrambled by SI-RNTI. In this case, the resource block bundles could be aligned with the common RB grid in boundary even for the PDSCH containing SIB1. 
Proposal 3: When DCI is decoded in CORESET 0, UE assumes that  and .

Proposal 4: Adopt following text proposal for TS 38.211
	------------------------------------- Begin Text Proposal Section 5.1.2.2.2 of 38.211 --------------------------------------
< Unchanged parts are omitted >
-	The UE is not expected to be configured with [image: ] simultaneosuly with a PRG size of 4 as defined in [6, TS 38.214]
-	If no bundle size is configured, the UE shall assume [image: ].
-	If DCI is decoded in CORESET 0 and is addressed to SI-RNTI, UE shall assume  and .
-	Else if DCI is decoded in any CSS, UE shall assume  and  where  is the size of the initial downlink BWP.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 5.1.2.2.2 of 38.211 --------------------------------------



2.2. RB numbering for PUSCH scheduled by DCI in CSS
In RAN1#92 meeting and RAN1#93 meeting, following agreements are made for DCI format 0-0 whose size is determined by the initial downlink BWP [1][2]: 
	Agreements:
· To confirm the following working assumption with update
Working assumption:
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled 
· FFS: Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP
Agreements:
· If the size of DCI format 0-0/1-0 is determined by the initial downlink BWP
· Determine the size of the resource allocation field for format 0-0 from respective (UL or SUL) initial uplink BWP
· If overall DCI size is larger than what is defined by DCI format 1-0, truncate the resource allocation field (MSBs) to match the overall size of formats 0-0 and 1-0


According to the agreements, the size of DCI format 0-0 is determined by the initial downlink BWP if the DCI format 0-0 is decoded in CSS, regardless of which CORESET is associated with the DCI or if the DCI format 0-0 is decoded in USS and the DCI size budget is not fulfilled. However, according to the latest version of the specification, the maximum number of RBs for PDSCH allocation is given by the size of the initial DL BWP only if the DCI format 0-0 is decoded in any common search space in CORESET 0. In this case, it is unclear how to interpret frequency-domain resource assignment field. To be specific, it is necessary to define how to perform resource allocation when the field size is based on the initial uplink BWP but apply to active uplink BWP. In those points of views, we propose the following text proposal. 
Proposal 5: Adopt following text proposal for TS 38.214
	------------------------------------- Begin Text Proposal Section 6.1.2.2 of 38.214 --------------------------------------
< Unchanged parts are omitted >
If a bandwidth part indicator field is not configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's active bandwidth part, except for the case when DCI format 0_0 is decoded in any PDCCH common search space in which case the initial bandwidth part shall be used. If a bandwidth part indicator field is configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI, except for the case when DCI format 0_0 is decoded in any PDCCH common search space in CORESET 0 in which case the initial bandwidth part shall be used. The UE shall upon detection of PDCCH intended for the UE determine first the uplink bandwidth part and then the resource allocation within the bandwidth part.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.2 of 38.214 --------------------------------------

	------------------------------------- Begin Text Proposal Section 6.1.2.2.2 of 38.214 --------------------------------------
< Unchanged parts are omitted >


In uplink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved virtual resource blocks within the active carrier bandwidth part of size  PRBs except for the case when DCI format 0_0 is decoded in the Type0-PDCCH common search space in CORESET 0 in which case the initial bandwidth part of size  shall be used. 
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.2.2 of 38.214 --------------------------------------



2.3. Reference point for PDSCH DMRS mapping
In general, DMRS sequence of PDSCH is generated over the common resource block grid, and the part of the sequence will be actually mapped on the physical resource blocks depending on the PDSCH allocation. In this case, it would be beneficial to support MU-MIMO between different UEs with different active DL BWP. Meanwhile, since the information for the common RB grid is given by SIB1, NR supports that the DMRS sequence of PDSCH containing SIB1 is generated over the initial DL BWP instead of the common RB grid. However, in RAN1 perspective, UE cannot distinguish SIB1 and other system information before PDSCH decoding. To be specific, PDCCH addressed to SI-RNTI is used to schedule PDSCH containing system information including SIB1. Moreover, depending on the configuration of Type0A-PDCCH common search space and its control resource set, the PDCCH monitoring occasions for OSI could be fully or partially overlapped with the PDCCH monitoring occasions for SIB1. In those point of view, rather than expressing “PDSCH containing SIB1”, it would be better to use term “PDSCH scheduled by PDCCH addressed to SI-RNTI is associated with CORESET 0 and Type0-PDCCH common search space”. 
Proposal 6: Adopt following text proposal for TS 38.211
	------------------------------------- Begin Text Proposal Section 7.4.1.1.2 of 38.211 --------------------------------------
< Unchanged parts are omitted >

The reference point for  is 
-	for PDSCH transmission carrying SIB1, subcarrier 0 of the lowest-numbered common resource block in the CORESET 0 configured by the PBCH if the corresponding PDCCH is associated with CORESET 0 and Type0-PDCCH common search space and is addressed to SI-RNTI,
-	otherwise, subcarrier 0 in common resource block 0 
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 7.4.1.1.2 of 38.211 --------------------------------------



3. Discussion on UL data transmission procedure
3.1. Ambiguity of handling DCI with CS-RNTI
In RAN1#93, following has been agreed [2]:
	Agreements:
For CS-RNTI DCI sizes
· For DCI format 1-1 with CS-RNTI, the DCI size are the same as the DCI format 1-1 with C-RNTI in respective search space. 
· For DCI format 0-1 with CS-RNTI, the DCI size are the same as the DCI format 0-1 with C-RNTI in respective search space. 
· For DCI format 1-0 with CS-RNTI, the DCI size are the same as the DCI format 1-0 with C-RNTI in respective search space. 
· For DCI format 0-0 with CS-RNTI, the DCI size are the same as the DCI format 0-0 with C-RNTI in respective search space. 


DCI format 0_0/0_1 with CRC scrambled by CS-RNTI are used for re-transmission scheduling/activation/release of PUSCH transmission with configured grant. In NR, some RRC parameters for PUSCH with configured grant can be configured separately from PUSCH with UL grant. For DCI format 0_0, for simplicity, it can be considered that a UE follows fall-back operation regardless of which RNTI is used. In other words, DCI format 0_0 has no difference on DCI size and structure between RNTIs. On the other hand, separated configuration may make different DCI field composition of DCI format 0_1 depending on the usage of the DCI format 0_1. For example, different waveform/RA type/RBG size make different size of frequency domain resource assignment field in a DCI format 0_1. As a result, UE should be able to distinguish three types of DCI format 0_1 which are having same size.
1. DCI for dynamic PUSCH scheduling
DCI with CRC scrambled C-RNTI is used to schedule PUSCH. It is based on PUSCH-config
2. DCI for activation/release 
DCI with CRC scrambled by CS-RNTI is used for activation/release of PUSCH transmission with configured grant. It is based on ConfiguredGrantConfig
3. DCI for retransmission of PUSCH transmission with configured grant
DCI with CRC scrambled by CS-RNTI is used to schedule PUSCH for re-transmission of PUSCH transmission with configured grant. It is not decided yet which configuration is a baseline for the DCI. 
When the retransmission of PUSCH transmission with configured grant follows ConfiguredGrantConfig, UE can distinguish different DCI compositions by RNTI. However, the DCI contents based on ConfiguredGrantConfig could be restricted due to the DCI size alignment between C-RNTI and CS-RNTI, furthermore, all of the retransmissions would be affected by that restriction. 
Alternatively, the DCI for retransmission of PUSCH transmission with configured grant can follow PUSCH-config. In this case, there is no restriction on retransmission(s) due to the DCI size alignment between RNTIs. However, in this case, UE has to distinguish whether the DCI with CRC scrambled by CS-RNTI is used for retransmission scheduling or activation/release for PUSCH transmission with configured grant. According to the current specification, NDI value in a DCI is only one breaking point between DCIs for the retransmission and the activation/release. In this case, it is necessary that the bit position of NDI field in DCI with CRC scrambled by CS-RNTI should be the same regardless of which configuration is assumed for the DCI contents. For this, it can be a simple solution to change DCI field order of NDI to above than other field having configurability. In other words, the DCI field size up to NDI field should be same regardless of retransmission and activation DCI. Otherwise, it is necessary for each DCI field at least above NDI to be truncated and padded to be size-aligned. However it can bring unexpected scheduling restriction. 
Given the benefits and drawbacks, we slightly prefer latter approach to minimize our specification efforts.

In addition, it isn’t specified yet how to align the DCI size between DCI with CRC scrambled by C-RNTI and DCI with CRC scrambled by CS-RNTI. Considering previous discussion on the way to align DCI size among different BWP and DCI format 0_0/1_0, we can consider at least followings:
· Option 1: Appending zeros to the smaller DCI until the payload size equals that of the larger DCI
· Option 2: Reducing frequency domain resource allocation field of larger DCI by truncating the first few most significant bits such that the size of one DCI equals to the size of other DCI
· Option 3: Padding and truncating each field of one DCI until the payload size equals that of the other DCI
Depending on how CS-RNTI based retransmission DCI format is constructed, different option may be considered. If NDI bit is shifted and CS-RNTI retransmission uses the same DCI format as to C-RNTI, the remaining issue is to align DCI format of activation DCI with CS-RNTI to C-RNTI UL grant. For that as there are many DCI fields not needed for activation DCI, we can consider ‘truncate unnecessary DCI fields’ in activation DCI to be aligned with C-RNTI UL grant, which is a slight clarification of Option 3.
Proposal 7: For PUSCH transmission with configured grant and DCI scrambled by CS-RNTI, 
· DCI format 0_1 with CRC scrambled by CS-RNTI for activation/release is based on RRC parameter in ConfiguredGrantConfig
· DCI format 0_1 with CRC scrambled by CS-RNTI for activation/release may have different DCI composition from DCI format 0_1 with CRC scrambled by C-RNTI
· The size of CS-RNTI using DCI format 0_1for activation/release is aligned with the size of C-RNTI for UL grant using DCI format 0_1. Necessary truncation of DCI fields in activation/release are assumed for the alignment. 
· DCI format 0_1 with CRC scrambled by CS-RNTI for retransmission is based on RRC parameter in PUSCH-Config

3.2. Text proposals on handling DCI with CS-RNTI
As mentioned earlier, the configurations for PUSCH with configured grant could have different configurations such as resource allocation method, DMRS configuration and transform precoding compared to those of PUSCH with UL grant. However, the current specification doesn’t reflect these agreements for PUSCH with configured grant. To rectify those, it is necessary to add ConfiguredGrantConfig with names of corresponding RNTI as text proposal below:
Proposal 8: Adopt following TPs to 38.214
	------------------------------------- Begin Text Proposal Section 6.1.2.2 of 38.214 --------------------------------------
< Unchanged parts are omitted >
If the scheduling DCI is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in pusch-Config for DCI scheduling PUSCH scheduled with a DCI or in ConfiguredGrantConfig for DCI triggering PUSCH transmission with configured grant to 'dynamicswitch', the UE shall use uplink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the uplink frequency resource allocation type as defined by the higher layer parameter resourceAllocation.
The UE shall assume that when the scheduling PDCCH is received with DCI format 0_0, then uplink resource allocation type 1 is used. 
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.2 of 38.214 --------------------------------------
------------------------------------- Begin Text Proposal Section 6.1.2.2.1 of 38.214 --------------------------------------
< Unchanged parts are omitted >
In uplink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Size configured in pusch-Config for DCI scheduling PUSCH scheduled with a DCI or in ConfiguredGrantConfig for DCI triggering PUSCH transmission with configured grant and the size of the bandwidth part as defined in Table 6.1.2.2.1-1.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.2.1 of 38.214 --------------------------------------

------------------------------------- Begin Text Proposal Section 6.3 of 38.214 --------------------------------------
< Unchanged parts are omitted >
If a UE is configured by higher layer parameter frequencyHopping in PUSCH-Config for PUSCH transmission scheduled with a DCI or in ConfiguredGrantConfig for PUSCH transmission with configured grant, one of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot PUSCH transmission.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
For PUSCH transmission with configured grant, when a UE is configured by higher layer parameter configuredGrantConfig including rrc-ConfiguredUplinkGrant, and frequency hopping on PUSCH is enabled and for resource allocation type 1, frequency offsets are determined as described in Subclause 6.1.2.3 .
For other PUSCH transmission, when frequency hopping on PUSCH is enabled and for resource allocation type 1, frequency offsets are configured by higher layer parameter frequencyHoppingOffsetLists in PUSCH-Config:
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.3 of 38.214 --------------------------------------



In the current specification of 38.214 section 6.1.4.1 and section 6.1.3, there are duplicated descriptions about applying transform precoding and these contradicts each other. To remove redundant description and keep consistency, it is necessary to remove one of them and clarify how it works. Following is our text proposal for this:
Proposal 9: Adopt following TPs to 38.214
	------------------------------------- Begin Text Proposal Section 6.1.4.1 of 38.214 --------------------------------------
< Unchanged parts are omitted >
For the PUSCH assigned by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, new-RNTI, TC-RNTI, or SP-CSI-RNTI, the transform precoding is enabled if transformPrecoder in PUSCH-Config is set to 'enabled', or if transformPrecoder in PUSCH-Config is not configured and msg3-transformPrecoding in rach-ConfigCommon is set to 'enabled'; otherwise the transform precoding is disabled.
For the PUSCH assigned by a DCI format 0_0/0_1 with CRC scrambled by CS-RNTI, or the PUSCH with configured grant using CS-RNTI, the transform precoding is enabled if transformPrecoder in ConfiguredGrantConfig is set to 'enabled'; otherwise the transform precoding is disabled.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.4.1 of 38.214 --------------------------------------

------------------------------------- Begin Text Proposal Section 6.1.3 of 38.214 --------------------------------------
< Unchanged parts are omitted >
For PUSCH transmission scheduled with a DCI with CRC scrambled by C-RNTI, new-RNTI, TC-RNTI, CS-RNTI or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the UE is configured with the higher layer parameter [transformPrecoder-precoding-scheduled] in PUSCH-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter [transformPrecoder-precoding-scheduled] in PUSCH-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
For PUSCH transmission without grant with configured grant using CS-RNTI
-	If the UE is configured with the higher layer parameter [transformPrecoder-precoding-scheduled] in ConfiguredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter [transformPrecoder-precoding-scheduled] in ConfiguredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.3 of 38.214 --------------------------------------



As a next, it is necessary to describe which configuration is assumed to be used for DCI contents on the part of 38.212 related to DCI format 0_1 with CS-RNTI. One change is the order of NDI field depending on the RNTI, and the other is descriptions for the assumption on the DCI contents based on the configuration. In addition, the description for zero padding scheme is also included in text proposal to align those two DCI.
Proposal 10: Adopt following TPs to 38.212 section 7.3.1.1.2
	------------------------------------- Begin Text Proposal Section 7.3.1.1.2 of 38.212 --------------------------------------
< Unchanged parts are omitted >
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
If the UE is configured with a CS-RNTI, the UE shall apply the DCI contents described in this clause for both CS-RNTI and other RNTIs 
- When the NDI value of the DCI with CRC scrambled by CS-RNTI is 0, the terms 'resource allocation type', 'frequencyHopping' , 'transformPrecoder', 'dmrs-Type', 'maxLength', 'PTRS-UplinkConfig', 'DMRS-UplinkConfig' in this clause belonging to CongiruedGrantConfig. 
- Otherwise, the terms 'resource allocation type', 'frequencyHopping' , 'transformPrecoder', 'dmrs-Type', 'maxLength', 'PTRS-UplinkConfig', 'DMRS-UplinkConfig' in this clause belonging to PUSCH-Config.
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or new-RNTI:
< Unchanged parts are omitted >


-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL BWPs  configured by higher layers, excluding the initial UL bandwidth part. The bitwidth for this field is determined as bits, where 


-	 if , in which case the bandwidth part indicator is equivalent to the higher layer parameter BWP-Id;

-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
If a UE does not support active BWP change via DCI, the UE ignores this bit field.
-	New data indicator – 1 bit, this field is present only for the case where the DCI format 0_1 with CRC scrambled by CS-RNTI

-	Frequency domain resource assignment – number of bits determined by the following, where  is the size of the active UL bandwidth part:
< Unchanged parts are omitted >
-	Modulation and coding scheme – 5 bits as defined in Subclause 6.1.4.1 of [6, TS 38.214]
-	New data indicator – 1 bit, this field is present only for the case where the DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI or new-RNTI
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
< Unchanged parts are omitted >
For a UE configured with SUL in a cell, if PUSCH is configured to be transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in format 0_1 for the SUL is not equal to the number of information bits in format 0_1 for the non-SUL, zeros shall be appended to smaller format 0_1 until the payload size equals that of the larger format 0_1.
If the number of information bits in the DCI format 0_1 with CRC scrambled by CS-RNTI prior to padding is less than the payload size of the DCI format 0_1 with CRC scrambled by  C-RNTI or SP-CSI-RNTI or new-RNTI, zeros shall be appended to the DCI format 0_1 with CRC scrambled by CS-RNTI until the payload size equals that of DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI or new-RNTI.
If the number of information bits in the DCI format 0_1 with CRC scrambled by CS-RNTI prior to padding is larger than the payload size of the DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI or new-RNTI, the bitwidth of the frequency domain resource allocation field in the DCI format 0_1 with CRC scrambled by CS-RNTI is reduced by truncating the first few most significant bits such that the size of DCI format 0_1 with CRC scrambled by CS-RNTI equals to the size of the DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI or new-RNTI.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 7.3.1.1.2 of 38.212 --------------------------------



3.3. Text proposals on conditions terminating repetition
In RAN1#88, RAN2#100, following has been agreed [3][4]:
	RAN1#88
Agreements:
For UE configured with K repetitions for a TB transmission with/without grant, the UE can continue repetitions (FFS can be different RV versions, FFS different MCS) for the TB until one of the following conditions is met
· If an UL grant is successfully received for a slot/mini-slot for the same TB
· FFS: How to determine the grant is for the same TB
· FFS: An acknowledgement/indication of successful receiving of that TB from gNB
· The number of repetitions for that TB reaches K
· FFS: Whether it is possible to determine if the grant is for the same TB
Note that this does not assume that UL grant is scheduled based on the slot whereas grant free allocation is based on mini-slot (vice versa)

RAN2#100
Agreements
1. GF Type 1 resource shall be activated upon RRC configuration according to resource allocation in terms of periodicity and offset provided within the configuration
2. When GF Type 1 or SPS is released by RRC, the all corresponding configuration shall be released. 
3. For SPS, the MAC entity shall clear the configured resource assignments immediately after transmitting confirmation MAC CE for the SPS release, as in LTE.
4. For GF Type 1, the MAC entity shall clear the configured uplink resource assignments immediately when receiving RRC reconfiguration message of GF Type 1 release.
5. Retransmissions (except for repetition) of GF Type 1 and SPS use dynamic grant 
6. As in LTE, the pool of HARQ processes are shared between dynamic and configured grants.  
…


When UE performs transport block repetition for PUSCH with configured grant, the repetition shall be terminated after a reception of the UL grant scheduling same TB. It can mean that UE can continue repetition even if UE receives an UL grant scheduling different TB with same HARQ process number (HPN) (e.g., PUSCH scheduled by DCI with CRC scrambled by C-RNTI and the same HPN). However, since the pool of HARQ processes are shared between the PUSCH transmission scheduled with a DCI and PUSCH transmission with configured grant, UE flushes UL HARQ process buffer of the previous PUSCH transmission with configured grant after receiving UL grant for C-RNTI corresponding to the same HPN. So it is impossible to continue repetition after receiving UL grant corresponding to the same HPN. From this point of view, the condition terminating TB repetition need to be revised as following:
Proposal 11: Adopt following TPs to 38.214 section 6.1.2.3.1
	------------------------------------- Begin Text Proposal Section 6.1.2.3.1 of 38.214 --------------------------------------
< Unchanged parts are omitted >
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when a UL grant for scheduling the same HARQ process TB is received within the period P, whichever is reached first. The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.3.1 of 38.214 --------------------------------------



[image: ]
Figure 1: An example of flushing HARQ buffer by different TB
In addition to this, according to the current specification, there is no way to terminate slot aggregation in DL/UL transmission. Considering that above agreement can be adopt to both K repetition with/without grant, it should be considered as missing parts of 38.214. 
Proposal 12: Adopt following TPs to 38.214 section 5.1.2.1 and 6.1.2.1
	------------------------------------- Begin Text Proposal Section 5.1.2.1 of 38.214 --------------------------------------
 < Unchanged parts are omitted >
When the UE is configured with aggregationFactorDL > 1, the same symbol allocation is applied across the aggregationFactorDL consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the aggregationFactorDL consecutive slots and the PDSCH is limited to a single transmission layer. The repetitions shall be terminated when a DL assignment for scheduling the same HARQ process is received within aggregationFactorDL consecutive slots. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 5.1.2.1-2.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 5.1.2.1 of 38.214 --------------------------------------
------------------------------------- Begin Text Proposal Section 6.1.2.1 of 38.214 --------------------------------------
< Unchanged parts are omitted >
When the UE is configured with aggregationFactorUL > 1, the same symbol allocation is applied across the aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the aggregationFactorUL consecutive slots applying the same symbol allocation in each slot. The repetitions shall be terminated when a UL grant for scheduling the same HARQ process is received within aggregationFactorUL consecutive slots. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 6.1.2.1-2.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.1 of 38.214 --------------------------------------



3.4. Remaining issues on frequency hopping
Another issue of frequency hopping is handling invalid cases. Since the set of frequency hopping offsets is semi-statically configured, it is hard for gNB to always indicate proper frequency hopping offset. Figure 4 show an example of possible problem. In the case of a certain frequency hopping offset (, where n is the number of assigned RB), hopped uplink resource crosses BWP boundary. One of the simplest solution is not to allow the resource allocation like this. However, considering complicated network structure, it would highly restrict a usability of PUSCH frequency hopping. Alternatively, UE can rate-match or puncture the resource exceeding BWP boundary. In this case, gNB would choose frequency hopping offset with relaxed restriction. 
Proposal 13: For PUSCH frequency hopping, if hopped PUSCH resources are crossing BWP boundary, UE can rate-match or puncture a resource exceeding BWP boundary. 
 
[image: ]
Figure 2: possible problem of frequency hopping with semi-static offset

4. Conclusion
We discussed remaining issues related to DL/UL data scheduling and HARQ procedure, and proposed the followings. 
Proposal 1: Adopt following text proposal for TS 38.214
	------------------------------------- Begin Text Proposal Section 5.1.2.2.2 of 38.214 --------------------------------------
< Unchanged parts are omitted >


In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved or interleaved virtual resource blocks within the active bandwidth part of size  PRBs except for the case when DCI format 1_0 is decoded in any common search space in CORESET 0 in which case the initial bandwidth part of size  shall be used.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 5.1.2.2.2 of 38.214 --------------------------------------


Proposal 2: When UE receives DCI format 1-0 in any CSS, RB bundle for the interleaved VRB-to-PRB mapping starts from the lowest RB index in the CORESET the DCI is received in, and the number of RB bundles is given by the number of RBs of the initial DL BWP, the bundle size, and the lowest RB index in the CORESET. 
Proposal 3: When DCI is decoded in CORESET 0, UE assumes that  and .
Proposal 4: Adopt following text proposal for TS 38.211
	------------------------------------- Begin Text Proposal Section 5.1.2.2.2 of 38.211 --------------------------------------
< Unchanged parts are omitted >
-	The UE is not expected to be configured with [image: ] simultaneosuly with a PRG size of 4 as defined in [6, TS 38.214]
-	If no bundle size is configured, the UE shall assume [image: ].
-	If DCI is decoded in CORESET 0 and is addressed to SI-RNTI, UE shall assume  and .
-	Else if DCI is decoded in any CSS, UE shall assume  and  where  is the size of the initial downlink BWP.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 5.1.2.2.2 of 38.211 --------------------------------------


Proposal 5: Adopt following text proposal for TS 38.214
	------------------------------------- Begin Text Proposal Section 6.1.2.2 of 38.214 --------------------------------------
< Unchanged parts are omitted >
If a bandwidth part indicator field is not configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's active bandwidth part, except for the case when DCI format 0_0 is decoded in any PDCCH common search space in which case the initial bandwidth part shall be used. If a bandwidth part indicator field is configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI, except for the case when DCI format 0_0 is decoded in any PDCCH common search space in CORESET 0 in which case the initial bandwidth part shall be used. The UE shall upon detection of PDCCH intended for the UE determine first the uplink bandwidth part and then the resource allocation within the bandwidth part.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.2 of 38.214 --------------------------------------


------------------------------------- Begin Text Proposal Section 6.1.2.2.2 of 38.214 --------------------------------------
< Unchanged parts are omitted >


In uplink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved virtual resource blocks within the active carrier bandwidth part of size  PRBs except for the case when DCI format 0_0 is decoded in the Type0-PDCCH common search space in CORESET 0 in which case the initial bandwidth part of size  shall be used. 
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.2.2 of 38.214 --------------------------------------
Proposal 6: Adopt following text proposal for TS 38.211
	------------------------------------- Begin Text Proposal Section 7.4.1.1.2 of 38.211 --------------------------------------
< Unchanged parts are omitted >

The reference point for  is 
-	for PDSCH transmission carrying SIB1, subcarrier 0 of the lowest-numbered common resource block in the CORESET 0 configured by the PBCH if the corresponding PDCCH is associated with CORESET 0 and Type0-PDCCH common search space and is addressed to SI-RNTI,
-	otherwise, subcarrier 0 in common resource block 0 
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 7.4.1.1.2 of 38.211 --------------------------------------


Proposal 7: For PUSCH transmission with configured grant and DCI scrambled by CS-RNTI, 
· DCI format 0_1 with CRC scrambled by CS-RNTI for activation/release is based on RRC parameter in ConfiguredGrantConfig
· DCI format 0_1 with CRC scrambled by CS-RNTI for activation/release may have different DCI composition from DCI format 0_1 with CRC scrambled by C-RNTI
· The size of CS-RNTI using DCI format 0_1for activation/release is aligned with the size of C-RNTI for UL grant using DCI format 0_1. Necessary truncation of DCI fields in activation/release are assumed for the alignment. 
· DCI format 0_1 with CRC scrambled by CS-RNTI for retransmission is based on RRC parameter in PUSCH-Config
Proposal 8: Adopt following TPs to 38.214
	------------------------------------- Begin Text Proposal Section 6.1.2.2 of 38.214 --------------------------------------
< Unchanged parts are omitted >
If the scheduling DCI is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in pusch-Config for DCI scheduling PUSCH scheduled with a DCI or in ConfiguredGrantConfig for DCI triggering PUSCH transmission with configured grant to 'dynamicswitch', the UE shall use uplink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the uplink frequency resource allocation type as defined by the higher layer parameter resourceAllocation.
The UE shall assume that when the scheduling PDCCH is received with DCI format 0_0, then uplink resource allocation type 1 is used. 
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.2 of 38.214 --------------------------------------
------------------------------------- Begin Text Proposal Section 6.1.2.2.1 of 38.214 --------------------------------------
< Unchanged parts are omitted >
In uplink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Size configured in pusch-Config for DCI scheduling PUSCH scheduled with a DCI or in ConfiguredGrantConfig for DCI triggering PUSCH transmission with configured grant and the size of the bandwidth part as defined in Table 6.1.2.2.1-1.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.2.1 of 38.214 --------------------------------------

------------------------------------- Begin Text Proposal Section 6.3 of 38.214 --------------------------------------
< Unchanged parts are omitted >
If a UE is configured by higher layer parameter frequencyHopping in PUSCH-Config for PUSCH transmission scheduled with a DCI or in ConfiguredGrantConfig for PUSCH transmission with configured grant, one of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot PUSCH transmission.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
For PUSCH transmission with configured grant, when a UE is configured by higher layer parameter configuredGrantConfig including rrc-ConfiguredUplinkGrant, and frequency hopping on PUSCH is enabled and for resource allocation type 1, frequency offsets are determined as described in Subclause 6.1.2.3 .
For other PUSCH transmission, when frequency hopping on PUSCH is enabled and for resource allocation type 1, frequency offsets are configured by higher layer parameter frequencyHoppingOffsetLists in PUSCH-Config:
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.3 of 38.214 --------------------------------------


Proposal 9: Adopt following TPs to 38.214
	------------------------------------- Begin Text Proposal Section 6.1.4.1 of 38.214 --------------------------------------
< Unchanged parts are omitted >
For the PUSCH assigned by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, new-RNTI, TC-RNTI, or SP-CSI-RNTI, the transform precoding is enabled if transformPrecoder in PUSCH-Config is set to 'enabled', or if transformPrecoder in PUSCH-Config is not configured and msg3-transformPrecoding in rach-ConfigCommon is set to 'enabled'; otherwise the transform precoding is disabled.
For the PUSCH assigned by a DCI format 0_0/0_1 with CRC scrambled by CS-RNTI, or the PUSCH with configured grant using CS-RNTI, the transform precoding is enabled if transformPrecoder in ConfiguredGrantConfig is set to 'enabled'; otherwise the transform precoding is disabled.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.4.1 of 38.214 --------------------------------------

------------------------------------- Begin Text Proposal Section 6.1.3 of 38.214 --------------------------------------
< Unchanged parts are omitted >
For PUSCH transmission scheduled with a DCI with CRC scrambled by C-RNTI, new-RNTI, TC-RNTI, CS-RNTI or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the UE is configured with the higher layer parameter [transformPrecoder-precoding-scheduled] in PUSCH-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter [transformPrecoder-precoding-scheduled] in PUSCH-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
For PUSCH transmission without grant with configured grant using CS-RNTI
-	If the UE is configured with the higher layer parameter [transformPrecoder-precoding-scheduled] in ConfiguredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter [transformPrecoder-precoding-scheduled] in ConfiguredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.3 of 38.214 --------------------------------------


Proposal 10: Adopt following TPs to 38.212 section 7.3.1.1.2
	------------------------------------- Begin Text Proposal Section 7.3.1.1.2 of 38.212 --------------------------------------
< Unchanged parts are omitted >
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
If the UE is configured with a CS-RNTI, the UE shall apply the DCI contents described in this clause for both CS-RNTI and other RNTIs 
- When the NDI value of the DCI with CRC scrambled by CS-RNTI is 0, the terms 'resource allocation type', 'frequencyHopping' , 'transformPrecoder', 'dmrs-Type', 'maxLength', 'PTRS-UplinkConfig', 'DMRS-UplinkConfig' in this clause belonging to CongiruedGrantConfig. 
- Otherwise, the terms 'resource allocation type', 'frequencyHopping' , 'transformPrecoder', 'dmrs-Type', 'maxLength', 'PTRS-UplinkConfig', 'DMRS-UplinkConfig' in this clause belonging to PUSCH-Config.
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or new-RNTI:
< Unchanged parts are omitted >


-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL BWPs  configured by higher layers, excluding the initial UL bandwidth part. The bitwidth for this field is determined as bits, where 


-	 if , in which case the bandwidth part indicator is equivalent to the higher layer parameter BWP-Id;

-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
If a UE does not support active BWP change via DCI, the UE ignores this bit field.
-	New data indicator – 1 bit, this field is present only for the case where the DCI format 0_1 with CRC scrambled by CS-RNTI

-	Frequency domain resource assignment – number of bits determined by the following, where  is the size of the active UL bandwidth part:
< Unchanged parts are omitted >
-	Modulation and coding scheme – 5 bits as defined in Subclause 6.1.4.1 of [6, TS 38.214]
-	New data indicator – 1 bit, this field is present only for the case where the DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI or new-RNTI
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
< Unchanged parts are omitted >
For a UE configured with SUL in a cell, if PUSCH is configured to be transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in format 0_1 for the SUL is not equal to the number of information bits in format 0_1 for the non-SUL, zeros shall be appended to smaller format 0_1 until the payload size equals that of the larger format 0_1.
If the number of information bits in the DCI format 0_1 with CRC scrambled by CS-RNTI prior to padding is less than the payload size of the DCI format 0_1 with CRC scrambled by  C-RNTI or SP-CSI-RNTI or new-RNTI, zeros shall be appended to the DCI format 0_1 with CRC scrambled by CS-RNTI until the payload size equals that of DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI or new-RNTI.
If the number of information bits in the DCI format 0_1 with CRC scrambled by CS-RNTI prior to padding is larger than the payload size of the DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI or new-RNTI, the bitwidth of the frequency domain resource allocation field in the DCI format 0_1 with CRC scrambled by CS-RNTI is reduced by truncating the first few most significant bits such that the size of DCI format 0_1 with CRC scrambled by CS-RNTI equals to the size of the DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI or new-RNTI.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 7.3.1.1.2 of 38.212 --------------------------------


Proposal 11: Adopt following TPs to 38.214 section 6.1.2.3.1
	------------------------------------- Begin Text Proposal Section 6.1.2.3.1 of 38.214 --------------------------------------
< Unchanged parts are omitted >
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when a UL grant for scheduling the same HARQ process TB is received within the period P, whichever is reached first. The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.3.1 of 38.214 --------------------------------------


Proposal 12: Adopt following TPs to 38.214 section 5.1.2.1 and 6.1.2.1
	------------------------------------- Begin Text Proposal Section 5.1.2.1 of 38.214 --------------------------------------
 < Unchanged parts are omitted >
When the UE is configured with aggregationFactorDL > 1, the same symbol allocation is applied across the aggregationFactorDL consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the aggregationFactorDL consecutive slots and the PDSCH is limited to a single transmission layer. The repetitions shall be terminated when a DL assignment for scheduling the same HARQ process is received within aggregationFactorDL consecutive slots. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 5.1.2.1-2.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 5.1.2.1 of 38.214 --------------------------------------
------------------------------------- Begin Text Proposal Section 6.1.2.1 of 38.214 --------------------------------------
< Unchanged parts are omitted >
When the UE is configured with aggregationFactorUL > 1, the same symbol allocation is applied across the aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the aggregationFactorUL consecutive slots applying the same symbol allocation in each slot. The repetitions shall be terminated when a UL grant for scheduling the same HARQ process is received within aggregationFactorUL consecutive slots. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 6.1.2.1-2.
< Unchanged parts are omitted >
------------------------------------- End Text Proposal Section 6.1.2.1 of 38.214 --------------------------------------


Proposal 13: For PUSCH frequency hopping, if hopped PUSCH resources are crossing BWP boundary, UE can rate-match or puncture a resource exceeding BWP boundary. 
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