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1. Introduction

This contribution provides some correction to specifications for codebook based UL transmission based on current agreements. Some related agreements are shown below.
Agreement:

· For codebook-based UL, UE can only be configured with one SRS resource set.
Agreements:
· Support to use RRC signalling to explicitly differentiate between SRS resources sets for beam management and SRS resource set for codebook/non-codebook based UL transmission;

Agreements:
· For codebook based UL transmission,
· The rank of UL transmission is derived from TRI in UL DCI
· Encoding of the DMRS indicator is determined from the derived rank
· Support joint coding of TPMI and TRI
· The TPMI size and TRI size is based on the 3-state TPMI restriction and maximum TRI restriction
·  Support up to 1-bit SRI, and its bit-width is determined by number of configured SRS resources in the set
2. Discussion
2.1. SRS resource/ports for codebook based transmission
There are two RRC parameters which are associated with codebook/non-codebook based transmission: ulTxConfig = Codebook/NonCodeBook which is used to configure the transmission scheme, and SRS-SetUse= Codebook/Noncodebook which is used to configure the corresponding SRS resource set. In 38.212, the former is used to decide the RI/PMI field, and the latter is used to decide the SRI field. Since the two parameters are independently configured, if a UE configured with ulTxConfig=Codebook is also configured with a SRS resource set with SRS-SetUse=Noncodebook, the UE cannot interpret the DCI correctly. There is similar case for non-codebook, and both cases should be avoided. According to current agreement, it was only agreed that RRC signaling is used to explicitly differentiate between two types of SRS resources sets: one for beam management and the other for codebook/non-codebook based UL transmission. Whether the configured SRS resources set for UL transmission is used for codebook or non-codebook based transmission should be further depended on ulTxConfig. The available candidates for RRC parameter SRS-SetUse should be modified to {BeamManagement, CodebookOrNoncodebok, Antenna Switching}.
Proposal 1: Combining Codebook and NonCodebook into one state CodebookOrNoncodebook for RRC parameter SRS-SetUse, and use ulTxConfig instead of SRS-SetUse to differentiate codebook and non-codebook based UL transmission in all specifications.
In LTE, all the UL transmission is based on SRS for CSI acquisition and UL scheduling. It was proposed by some companies to exploit DMRS for UL scheduling and transmit PUSCH without SRS. However, the bandwidth of DMRS could be very small and can’t be used for frequency selective scheduling. The CSI measurement on precoded DMRS ports is difficult to be used for other UL transmission. Furthermore, if there is no continuous UL transmission, there may be no DMRS to be used. It is expected that there would be performance loss for no-SRS based compared to SRS based UL transmission. Therefore, gNB should configure at least one SRS resource for UL transmission, and single port transmission (e.g. based on fallback DCI) can be used before SRS resource is configured.
Proposal 2: UE expects to be configured with at least one SRS resource(s) for codebook-based UL transmission. Before SRS resource is configured, only single port transmission based on fallback DCI is supported.
/************************ Start of Text Proposal for 38.212 **************************/

7.3.1.1.2
Format 0_1
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 is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value 'CodeBook' or 'NonCodeBook', and 
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/************************ Start of Text Proposal for 38.212 **************************/

The SRI in UL grant is used to indicate the beam/precoder used for the scheduled PUSCH. Since the processing time for gNB to select the SRS resource(s) and when to transmit UL grant are both up to gNB implementation, UE doesn’t need to assume any latency between SRS transmission and SRI indication. Then we have the following proposal:
Proposal 3: The SRI in slot n is associated with the most recent SRS transmission before slot n.
2.2. Correction to current specifications
· Issue 1
In 38.211, it is described that the set of antenna ports 
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 used for codebook based PUSCH transmission shall be determined according to the procedure in [6, TS 38.214]. However, there is no corresponding description in 38.214 for the antenna ports
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. For codebook based UL transmission, the antenna ports are the same as the SRS ports in SRS resource indicated by SRI.
/************************* Start of Text Proposal for 38.214 **************************/
6.1.1.1
Codebook based UL transmission

For codebook based transmission, the UE determines its PUSCH transmission precoder based on SRI, TRI and TPMI fields from the DCI, where the TPMI is used to indicate the preferred precoder over the SRS ports in the selected SRS resource by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the preferred precoder over the SRS ports. The transmission precoder is selected from the uplink codebook, as defined in Subclause 6.3.1.5 of [4, TS 38.211].
The set of antenna ports 
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 used for codebook based UL transmission is the same as the antenna ports of the SRS resource indicated by the SRI in the DCI scheduling the UL transmission, or the same as the antenna ports of the SRS resource if a single SRS resource is configured.
/************************* End of Text Proposal for 38.214 **************************/
· Issue 2 (Editing correction)
For codebook based transmission, the TRI is derived from TRI/TPMI indication, while for non-codebook based transmission it is derived from SRI indication. However, whether codebook based or non-codebook based is used is configured by higher layer parameter ulTxConfig instead of SRS-SetUse. The DMRS ports used for UL transmission are not directly associated with SRS resource set. Also, for codebook based transmission, it can also be configured with a SRS resource set with SRS-SetUse of BeamManagement.
/************************* Start of Text Proposal for 38.212 **************************/
-
Antenna ports – number of bits determined by the following

-
2 bits as defined by Tables 7.3.1.1.2-6, if PUSCH-tp=Enabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=1;

-
4 bits as defined by Tables 7.3.1.1.2-7, if PUSCH-tp=Enabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=2;

-
3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if PUSCH-tp=Disabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter ulTxConfig = NonCodeBook and according to the Precoding information and number of layers field if the higher layer parameter ulTxConfig = CodeBook;

-
4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if PUSCH-tp=Disabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter ulTxConfig = NonCodeBook and according to the Precoding information and number of layers field if the higher layer parameter ulTxConfig = CodeBook;

-
4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if PUSCH-tp=Disabled, UL-DMRS-config-type=2, and UL-DMRS-max-len=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter ulTxConfig = NonCodeBook and according to the Precoding information and number of layers field if the higher layer parameter ulTxConfig = CodeBook;

-
5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if PUSCH-tp=Disabled, UL-DMRS-config-type=2, and UL-DMRS-max-len=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter ulTxConfig = NonCodeBook and according to the Precoding information and number of layers field if the higher layer parameter ulTxConfig = CodeBook
/************************* End of Text Proposal for 38.212 **************************/
· Issue 3 (Editing correction)
Only one SRS resource set can be configured for codebook based UL according to agreement.
/************************* Start of Text Proposal for 38.214 **************************/
6.1.1.1
Codebook based UL transmission

For codebook based transmission, the UE can only be configured with a single SRS resource set and only one SRS resource can be indicated based on the SRI within the SRS resource set. The maximum number of configured SRS resources for codebook based transmission is 2. 
/************************* End of Text Proposal for 38.214 **************************/
3. Conclusion

In this contribution, we discuss the remaining issues for codebook based UL transmission, and have the following proposals and some text proposals in section 2. 
Proposal 1: Combining Codebook and NonCodebook into one state CodebookOrNoncodebook for RRC parameter SRS-SetUse, and use ulTxConfig instead of SRS-SetUse to differentiate codebook and non-codebook based UL transmission in all specifications.
Proposal 2: UE expects to be configured with at least one SRS resource(s) for codebook-based UL transmission. Before SRS resource is configured, only single port transmission based on fallback DCI is supported.
Proposal 3: The SRI in slot n is associated with the most recent SRS transmission before slot n.
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