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1. Introduction
The default UL transmission schemes still need fruther discussion. In this paper, we further analye different transmission schemes.
2. Cases that need default UL transmission schemes
There are several cases that default UL transmission schemes are needed. We discuss the corresponding transmission schemes case by case.
· Before configuration of SRS
· Without SRS configuration for codebook based UL transmission
· With full-fledge configuration, but scheduled with DCI format 0-0

3. Before configuration of SRS
During initial access and before initial RRC configuration, UE is not aware of transmission mode. There should be some common understanding between UE and gNB how the UL transmission is performed. There are some offline discussions in previous meeting. Single port transmission is the basic transmission scheme that should be supported by all Ues. 
Another point that triggers disputes is whether the transmission scheme should be viewed as codebook based transmission or non-codebook based transmission. This may not be trivial since the gNB side assumption of precoding granularity would be different. 
Observation 1: The assumption of precoding granularity is different for codebook based transmission and non-codebook based transmission.

· For codebook based UL transmission, precoding is assumed to be the same for the whole scheduled bandwidth

· For non-codebook based UL transmission, precoding granularity is 1 PRB.
In order to support precoder cycling, it is our understanding that codebook based UL transmission may not be assumed for UL transmission. 
The beam for UL transmission at this stage may also needs to be clarified. It is our understanding that the beam obtained in initial access stage should be used.
Proposal 1: For UL transmission before configuration of SRS:
· The beam derived in initial access procedure is used;
· One layer based transmission is used;

· For DFT-s-OFDM based transmission, precoding granularity is whole bandwidth; for OFDM based UL transmission, precoding granularity is 1 PRB.
4. UL transmission without SRS for codebook based transmission
Currently, when UE is configured with codebook based transmission, the corresponding transmission could only be indicated with SRIs for codebook based transmission. It means that UE would always have to be configured with SRS for codebook based transmission. Such configuration means additional signaling overhead and RS overhead. We envision some scenarios that UE does not need explicit configuration of SRS for CSI acquisition, since there are some other signals that could be used by the gNB to gain CSI information to schedule the UE, e.g. previous PUSCH transmission and corresponding DMRS. At least with antenna port selection TPMIs, when there is blockage, these signals could be efficiently used.

For above cases, it might need some pre-configured information to know how many SRS antenna ports the network used for the TPMI indication. It is also possible that the network could use SRS for other purpose like beam management. Since in above 6GHz deployment, SRI may be used to indicate the corresponding beam information.
Proposal 2: For the case when there is no configured SRS for codebook based transmission
· Codebook based PUSCH transmission could be triggered with preconfigured parameters;

· SRS for beam management could also be used to schedule UL codebook based transmission.

5. UL transmission with DCI format 0-0
Even when UE is configured with SRS for codebook or non-codebook transmission, it is still possible that UE is scheduled with DCI format 0-0 in coverage limited scenarios. There would be no SRI field and no TPMI field in the correponding DCI format. The observation that precoding granularity for codebook based UL transmission and non-codebook based UL transmission still holds here. It is our understanding that UE should still follow the configured tranmission mode for UL transmission.
The beam is normally indicated by SRI. But there is no SRI in format 0-0. Thus some default beam should be defined. PUCCH beam which is preconfigured could also be used.
Proposal 3: For UL transmission with DCI format 0-0 after configuration of SRS:

· One layer based transmission is used;

· Transmission mode is not changed with DCI format 0-0;

· UL transmission beam could be preconfigured for transmission with DCI format 0-0.
6. Conclusion

In this contribution, the following proposals are given related to UL codebook based transmission:
Observation 1: The assumption of precoding granularity is different for codebook based transmission and non-codebook based transmission.

· For codebook based UL transmission, precoding is assumed to be the same for the whole scheduled bandwidth

· For non-codebook based UL transmission, precoding granularity is 1 PRB.
Proposal 1: For UL transmission before configuration of SRS:

· The beam derived in initial access procedure is used;

· One layer based transmission is used;

· For DFT-s-OFDM based transmission, precoding granularity is whole bandwidth; for OFDM based UL transmission, precoding granularity is 1 PRB.
Proposal 2: For the case when there is no configured SRS for codebook based transmission

· Codebook based PUSCH transmission could be triggered with preconfigured parameters;

· SRS for beam management could also be used to schedule UL codebook based transmission.

Proposal 3: For UL transmission with DCI format 0-0 after configuration of SRS:

· One layer based transmission is used;

· Transmission mode is not changed with DCI format 0-0;

· UL transmission beam could be preconfigured for transmission with DCI format 0-0.
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