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1. Introduction
In previous 3GPP RAN1 meetings, codebook based UL transmission is discussed and caputred in the spec. However there are some agreements that are not well captured. And also some remaining issues need to be further discussed. We discuss codebook based UL transmission related issues in this TDoc.
2. UL DMRS and SRS port numbering
38.211 spec explicitly states the number of SRS port number and DMRS port number in the following way.
Text from 38.211
The following antenna ports are defined for the uplink:

-
Antenna ports starting with 1000 for demodulation reference signals associated with PUSCH

-
Antenna ports starting with 2000 for demodulation reference signals associated with PUCCH

-
Antenna port 4000 for PRACH

An SRS resource consists of
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, given by the higher layer parameter NrofSRS-Ports

In our understanding, SRS port should not share the same number as DMRS port number. Although in LTE the same number is used for SRS port and UL antenna port, the antenna port in LTE is in fact not UL DMRS port. The following is from LTE 36.211. In this way, SRS port and UL antenna port are both non-pre-coded and could share the same number. 
Text from 36.211
Spatial multiplexing supports 
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 antenna ports where the set of antenna ports used for spatial multiplexing is 
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, respectively.

Precoding for spatial multiplexing is defined by
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But in 38.211, it is explicitly stated that port {1000, 1001, 1002, 1003} are UL DMRS port. Thus the same port number could not be shared with SRS port. We propose to use port 3000+ for SRS ports.

Proposal 1: 

· SRS port number should start from 3000.  

3. Codebook subset
Currently, the following is defined in RRC parameters to select subset of codebooks.
-- Subset of PMIs addressed by TPMI, where PMIs are those supported by UEs with maximum coherence capabilities of "fully coherent", 


-- "partially coherent", or "non-coherent" transmission. Corresponds to L1 parameter 'ULCodebookSubset' (see 38.211, section 6.3.1.5)

codebookSubset


ENUMERATED {fullAndPartialAndNoneCoherent, partialCoherent, nonCoherent}




OPTIONAL,

In 38.212, the following TPMI subset selection tables are defined in section 7.3.1.1.2. From Table 7.3.1.1.2-2 to Table 7.3.1.1.2-5, the table headers are not aligned with RRC parameter.
Proposal 2: Text proposal for section 7.3.1.1.2.
	Bit field mapped to index
	Fully coherent
fullAndPartialAndNoneCoherent
	Bit field mapped to index
	Partial coherent
PartialAndNoneCoherent
	Bit field mapped to index
	Non-coherent


4. UL transmission without SRI and with SRIs for beam management
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.
Proposal 3: Codebook based PUSCH transmission could be triggered even without configured SRS for codebook based UL transmission.

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 4: For the case when there is no configured SRS for codebook based transmission, SRS for beam management could also be used to schedule UL codebook based transmission.

5. Conclusion

In this contribution, the following proposals are given related to UL codebook based transmission:
Proposal 1: 

· SRS port number should start from 3000.  

Proposal 2: Text proposal for section 7.3.1.1.2.
	Bit field mapped to index
	Fully coherent
fullAndPartialAndNoneCoherent
	Bit field mapped to index
	Partial coherent
PartialAndNoneCoherent
	Bit field mapped to index
	Non-coherent


Proposal 3: Codebook based PUSCH transmission could be triggered even without configured SRS for codebook based UL transmission.

Proposal 4: For the case when there is no configured SRS for codebook based transmission, SRS for beam management could also be used to schedule UL codebook based transmission.

References

[1] 3GPP TS 38.211 V15.0.0 2017-12.
[2] 3GPP TS 38.212 V15.0.0 2017-12.
[3] 3GPP TS 38.331 V15.0.0 2017-12.
[image: image9.png]



_1351779914.unknown

_1570350063.unknown

_1570978864.unknown

_1569825471.unknown

_1348928327.unknown

_1351779765.unknown

_1348928330.unknown

_1348928326.unknown

