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[bookmark: _Ref465963108]Introduction
In this contribution, we discuss two ambiguities related to type 2 CG-PUSCH. 
· Whether certain fields in type 2 CG-PUSCH activation DCI are considered obsolete or not
· UE behavior after RRC reconfiguration of type 2 CG-PUSCH 
[bookmark: _Ref525738522][bookmark: _Ref471731770][bookmark: _Ref462669569]Whether the 1st type 2 CG-PUSCH is a DG or CG PUSCH
[bookmark: _Ref102041626]Type 2 CG PUSCH is configured by RRC with a subset of transmission parameters such as periodicity and transmission slot. The actual transmission is then activated by activation DCI, which is scrambled by CS-RNTI, with the rest of transmission parameters included in the activation DCI, as illustrated by Fig 1. 
The above seems very straightforward. But if we dig into details, the following important question starts to raise. 
· For the first CG-PUSCH transmission triggered by the activation DCI, should UE treat it as a DG-PUSCH (same as other DG-PUSCH scheduled by DCI with C-RNTI) or treat it as a CG-PUSCH (same as the subsequent CG-PUSCHs)? 

The answer to this question will impact many aspects of UE behaviours, such as, whether UE should follow or ignore the UL_DAI in the activation DCI, whether UE should follow the BWP indicator in activation DCI to trigger BWP switch procedure, whether UE should follow the SRS or CSI request in activation DCI to trigger SRS and CSI report. Basically, for each field in the DCI, there are the following two questions need to be answered. 
· Whether UE should ignore or follow this field in activation DCI?
· If UE follow this field, should the UE apply this field to only the first CG-PUSCH triggered by the activation DCI or the first and subsequent CG-PUSCHs?
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[bookmark: _Ref126933648]Fig 1: Illustrate the ambiguity in Type 2 CG-PUSCH
One can notice that the similar issues have been discussed in the context of DL SPS. In RAN1#108-e, there was a heated discussion whether the first SPS PDSCH after activation DCI is considered as dynamically scheduled PDSCH or SPS PDSCH. The conclusion, as approved in R1-2202898 in RAN1#108-e, is that the 1st SPS PDSCH associated with the SPS activation DCI should be considered as an SPS PDSCH, and the PUCCH resource indication field (PRI) and the DL DAI in the SPS activation DCI should be ignored by the UE. 
Following the similar logic of the precedent, the UL DAI field in activation DCI should be ignored by UE for the first CG-PUSCH activated by the activation DCI. For this CG-PUSCH, similar as subsequent CG-PUSCH, UE should generate HARQ-ACK codebook based on DL DAI in DL grants, if there is HARQ-ACK multiplex on this CG-PUSCH. Furthermore, TS 38.321 has the following text “An uplink grant addressed to CS-RNTI with NDI = 0 is considered as a configured uplink grant”, where in TS 38.213, UL DAI is ignored for HARQ-ACK multiplexing on CG-PUSCH. 
Proposal 1: UE behavior regarding below fields in DCI format 0_1 and 0_2 with CRC scrambled by CS-RNTI is clarified as the following.
· Downlink assignment index: UE should ignore this field, following the precedent of SPS PDSCH. 
· Sidelink assignment index: UE ignore this field, following the same way as UL DAI is treated in this DCI.
UE behaviour after RRC reconfiguration of type 2 CG-PUSCH
The second issue for type 2 CG-PUSCH can be illustrate by the following Fig 2. In this scenario, gNB firstly used RRC to configure type 2 CG-PUSCH transmission parameters. Later, activation DCI is issued to trigger the transmission of CG-PUSCH. However, while the CG-PUSCH is still ongoing, gNB reconfigure some RRC parameter, such as reconfiguring # SRS ports, SRS resources, etc, without deactivating and reactivating the CG-PUSCH. The question is what is the UE behaviour corresponding to the RRC reconfiguration, i.e., should UE follow the RRC reconfiguration or ignore the RRC reconfiguration? Since the design principle of type 2 CG PUSCH is using activation DCI to actually trigger the CG-PUSCH, this RRC reconfiguration is not aligned with this principle. Therefore, UE is not expecting gNB to reconfigure RRC for an ongoing type 2 CG-PUSCH transmissions. If gNB want to update RRC parameters for a type 2 CG-PUSCH transmissions, gNB should deactivate it first, then reconfigure its RRC parameters, and reactive it.  
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[bookmark: _Ref142332698]Fig 2: RRC reconfiguration after activation DCI 
This issue was discussed in RAN1 #114. VIVO had a comment that TS38.331 already clarifies that “Except for reconfiguration with sync, the NW does not reconfigure configuredGrantConfig when there is an active configured uplink grant Type 2”. However, as MediaTek further commented in RAN1 #114, there are some CG related UL parameters not under configuredGrantConfig, for example, maxRank is under PUSCH-Config. NW could activate the type 2 CG-PUSCH but later changes the RRC configuration regarding the maxRank which will change the interpretation of “Precoding information and number of layers”. Similarly, we also observed NW could change SRS-Config, such as change number of SRS ports, which would change the way to transmit CG-PUSCH. Therefore, the problem still exists, even with the specification in 38.331. 
On the other hand, we also understand infra’s concern that the limitation introduced on RRC reconfiguration should not be over generalized, i.e., if the RRC uplink reconfiguration has nothing to do with the ongoing Type 2 CG-PUSCH, it should be allowed. 
In previous RAN1 #114bis meeting, there was also comment that this RRC reconfiguration is not different than other RRC reconfiguration while there is an ambiguity duration where mis-synchronization occurs between UE and and gNB when the RRC parameters are applied exactly. 
However, our main concern is not about why to apply the RRC recconfiguration. The issue is that the reconfiguration of RRC would change the interpretation of DCI (for example, RRC changes maxRank or changed # SRS ports) thus UE would need to reparse the DCI decoding result to interpret for example the DMRS ports field in the DCI. To solve this issue, we propose NW make sure RRC reconfiguration does not impact the interpretation of the activation DCI of a type 2 CG-PUSCH.
With the above analysis, we have the following proposal. 
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Conclusions
The following proposals are proposed to clarify the ambiguities for type 2 CG-PUSCH. 
Proposal 1: UE behavior regarding below fields in DCI format 0_1 and 0_2 with CRC scrambled by CS-RNTI is clarified as the following.
· Downlink assignment index: UE should ignore this field, following the precedent of SPS PDSCH. 
· Sidelink assignment index: UE ignore this field, following the same way as UL DAI is treated in this DCI.

Proposal 2: UE is not expected to receive RRC uplink reconfiguration of parameters inside and/or outside configuredGrantConfig of an ongoing Type 2 CG-PUSCH that would impact the interpretation of fields in previously received activation DCI of this ongoing Type 2 CG-PUSCH. 
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