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Introduction
[bookmark: _Hlk101443289][bookmark: OLE_LINK1]In RAN1#114, the agenda of CovEnh - DWS has been completed and draft TS38.212 mainly capture the previous agreements on the DWS [1]. In this contribution, we share the view of remaining issues on DWS for Rel-18 coverage enhancement.
Discussions
Transform precoder indicator field in DCI format 0_1 and 0_2
In RAN1#110bis-e, regarding application of DWS, following was agreed.
	Agreement
Dynamic waveform switching enhancement in R18 is applicable to PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1.
Note: The above does not imply that dynamic switching enhancement in R18 is applicable or not applicable to other cases of PUSCH (e.g. PUSCH transmission with a Type 1 or Type 2 configured grant, PUSCH scheduled by DCI format 0_0).



In post RAN1#114 e-mail discussion, the editor of TS38.212 tried to capture the agreement and following sentence were added in the latest specification which means the above agreement except for the CS-RNTI case has been captured.
	-	Transform precoder indicator – 0 or 1 bit
-	1 bit if the higher layer parameter dynamicTransformPrecoderIndicationDCI-0-2 is configured to 'enabled ' and if the UE is configured to monitor DCI format 0_2 with CRC scrambled by C-RNTI or MCS-C-RNTI, where the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled. 
-	0 bit otherwise.



Observation 1: Current description on Transform precoder indicator does not reflect the agreement for the case of CI-RNTI with NDI = 1.
To capture the agreement about CS-RNTI with NDI=1, the modification at least for the presence of “Transform precoder indicator” field is necessary. 
Proposal 1: For Transform precoder field, add “or CS-RNTI with the value indicated by new data indicator field set to 1” to 1 bit cases.
Then the issue is how to handle the case of CS-RNTI with NDI=0. Although DWS is not applied for the case of CS-RNTI with NDI=0, before decoding the DCI, the UE doesn’t know whether NDI=0 or NDI=1. Therefore, the alignment of the bitwidth of “Transform precoder indicator” field between NDI =0 and NDI=1 is necessary. 
For this alignment, there are mainly two options:
· Option 1: Reserved bit for “Transform precoder indicator” field is provided for the case of CS-RNTI with NDI=0
· Option 2: Zero padding by the bitwidth alignment per field between C-RNTI and CS-RNTI (by 212 description as below)

	A UE does not expect that the bit width of a field in DCI format 0_1 with CRC scrambled by CS-RNTI is larger than corresponding bit width of same field in DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. If the bit width of a field in the DCI format 0_1 with CRC scrambled by CS-RNTI is not equal to that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell, a number of most significant bits with value set to '0' are inserted to the field in DCI format 0_1 with CRC scrambled by CS-RNTI until the bit width equals that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. 



[bookmark: _Hlk146919195]We think both options work and as a result, same field sizes would achieve in any case. On the other hand, it is worth noting that in the current specification, the similar issue (bit unalignment between NDI=0 and NDI=1) is solved by this alignment between C-RNTI and CS-RNTI, i.e., Option 2.
Observation 2: In Rel-17, the required number of bits for some bit field (e.g. Antenna ports, Precoding information) of DCI with CS-RNTI may be different between NDI=0 and NDI=1 cases, where such size difference is resolved by the existing per-field size alignment between CS-RNTI and C-RNTI.
Therefore, for the case of DWS, this should be handled with Option 2. With this, we don’t think any specification description for the case of CS-RNTI with NDI=0 is needed.
Proposal 2: Regarding dynamic waveform switching, no specification modification for the case of CS-RNTI with NDI = 0 is necessary, i.e. CS-RNTI with NDI = 0 leads to “0 bit” in the Transform precoder field description.
On the other hand, for the case of SP-CSI-RNTI, there is no similar bitwidth alignment per field by zero padding as the case between C-RNTI and CS-RNTI. However, in current TS38.212, when a DCI field is prepared for a case of a specific RNTI (e.g. CS-RNTI for DFI flag field), the DCI field is reserved for the case of other RNTIs. Considering this perspective, for the case of transform precoder indicator field, a reserved bit is necessary at least for the case of SP-CSI-RNTI.
Observation 3: According to the current version of 38.212, Transform precoder indicator field size in DCI with SP-CSI-RNTI is always 0 bit, which is different with that of C-RNTI when Transform precoder indicator field is configured. 
Observation 4: In existing specification without dynamic waveform switching, the required number of bits for some bit field (e.g. DFI flag) with SP-CSI-RNTI is aligned with that of other RNTIs by specifying the bit as reserved.
To align with the size of DCI format with transform precoder indicator field, a reserved bit is necessary for the DCI format with SP-CSI-RNTI.
Proposal 3: 1 bit is reserved for Transform precoder indicator field in a case of DCI format 0_1 with CRC scrambled by SP-CSI-RNTI.
Considering the observations above, we propose following draft TP.
Proposal 4: Adopt draft TP to Clause 8.2 of TS38.212.
	Text proposal for TS38.212
=============================== Unchanged Text Omitted ===================================
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-	Transform precoder indicator – 0 or 1 bit
-	1 bit if the higher layer parameter dynamicTransformPrecoderIndicationDCI-0-2 is configured to 'enabled ' and if the UE is configured to monitor DCI format 0_2 with CRC scrambled by C-RNTI or CS-RNTI with the value indicated by new data indicator field set to 1 or MCS-C-RNTI, where the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled. For a DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, the bit is reserved.
-	0 bit otherwise.
=============================== Unchanged Text Omitted ===================================


Reason for change: The agreement that dynamic waveform switching enhancement in R18 is applicable to CS-RNTI with NDI=1 is not captured in the specification. Moreover, according to the current description, DCI size for SP-CSI-RNTI does not align with that for C-RNTI.
Summary of change: Clarify Transform precoding indicator is 1bit for CS-RNTI with NDI=1. Clarify Transform precoding indicator for SP-CSI-RNTI is 1bit as reserved 
Consequences if not approved: CS-RNTI with NDI=1 does not support dynamic waveform switching. DCI size for SP-CSI-RNTI does not align with that for C-RNTI


Conclusion
In this contribution, we have the following observations and proposals:
Observation 1: Current description on Transform precoder indicator does not reflect the agreement for the case of CI-RNTI with NDI = 1.
Proposal 1: For Transform precoder field, add “or CS-RNTI with the value indicated by new data indicator field set to 1” to 1 bit cases.
Observation 2: In Rel-17, the required number of bits for some bit field (e.g. Antenna ports, Precoding information) of DCI with CS-RNTI may be different between NDI=0 and NDI=1 cases, where such size difference is resolved by the existing per-field size alignment between CS-RNTI and C-RNTI.
Proposal 2: Regarding dynamic waveform switching, no specification modification for the case of CS-RNTI with NDI = 0 is necessary, i.e. CS-RNTI with NDI = 0 leads to “0 bit” in the Transform precoder field description.
Observation 3: According to the current version of 38.212, Transform precoder indicator field size in DCI with SP-CSI-RNTI is always 0 bit, which is different with that of C-RNTI when Transform precoder indicator field is configured. 
Observation 4: In existing specification without dynamic waveform switching, the required number of bits for some bit field (e.g. DFI flag) with SP-CSI-RNTI is aligned with that of other RNTIs by specifying the bit as reserved.
Proposal 3: 1 bit is reserved for Transform precoder indicator field in a case of DCI format 0_1 with CRC scrambled by SP-CSI-RNTI.
Proposal 4: Adopt draft TP to Clause 8.2 of TS38.212.

	Text proposal for TS38.212
=============================== Unchanged Text Omitted ===================================
8.2	Random access response - Type-1 random access procedure
-	Transform precoder indicator – 0 or 1 bit
-	1 bit if the higher layer parameter dynamicTransformPrecoderIndicationDCI-0-2 is configured to 'enabled ' and if the UE is configured to monitor DCI format 0_2 with CRC scrambled by C-RNTI or CS-RNTI with the value indicated by new data indicator field set to 1 or MCS-C-RNTI, where the bit value of 0 indicates that transform precoder is enabled and the bit value of 1 indicates that transform precoder is disabled. For a DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, the bit is reserved.
-	0 bit otherwise.
=============================== Unchanged Text Omitted ===================================


Reason for change: The agreement that dynamic waveform switching enhancement in R18 is applicable to CS-RNTI with NDI=1 is not captured in the specification. Moreover, according to the current description, DCI size for SP-CSI-RNTI does not align with that for C-RNTI.
Summary of change: Clarify Transform precoding indicator is 1bit for CS-RNTI with NDI=1. Clarify Transform precoding indicator for SP-CSI-RNTI is 1bit as reserved 
Consequences if not approved: CS-RNTI with NDI=1 does not support dynamic waveform switching. DCI size for SP-CSI-RNTI does not align with that for C-RNTI
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