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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:
· 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.
Agreement:
· Support to use RRC signaling to explicitly select between codebook based transmission and non-codebook based transmission.
Agreement:

· For codebook-based UL, UE can only be configured with one SRS resource set.
2. Discussion
2.1. Parameters for codebook and non-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. However, to differentiate codebook or non-codebook based transmission, different parameters are used in different sections and different specifications (e.g. 38.212 and 38.214). For example, in current 38.212, ulTxConfig is used to decide bit number of “precoding information and number of layers”, while SRS-SetUse is used to decide SRI bits and antenna ports. 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 can’t interpret the DCI correctly. There is similar case for non-codebook, and both cases should be avoided. Whether codebook based or non-codebook based is used is configured by higher layer parameter ulTxConfig instead of SRS-SetUse according to current agreement.
On the other hand, the DMRS ports used for UL transmission are not directly associated with SRS resource set, but associated with RI. In 38.212, the RI is determined by higher layer parameter ulTxConfig instead of SRS-SetUse. Hence, he same parameter ulTxConfig should be applied to DMRS port indication. 
Proposal 1: Use ulTxConfig instead of SRS-SetUse to differentiate codebook and non-codebook based UL transmission in all specifications.
/************************* 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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 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter ulTxConfig = NonCodeBook, where 
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 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter ulTxConfig = CodeBook, where 
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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'.

-
Precoding information and number of layers – number of bits determined by the following:


-    0 bits if the higher layer parameter ulTxConfig = NonCodeBook;

-
0 bits for 1 antenna port and if the higher layer parameter ulTxConfig = Codebook;

-
4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters PUSCH-tp, ULmaxRank, and ULCodebookSubset;
-
2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters PUSCH-tp, ULmaxRank, and ULCodebookSubset;

-
2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters ULmaxRank and ULCodebookSubset;

-
1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters ULmaxRank and ULCodebookSubset.

-
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 **************************/
2.2. The use of SRS resources within a SRS resource set

It was proposed by some companies that the two SRS resources within the SRS resource set for codebook based UL transmission can be used for antenna switching.  In this case, different SRS resources are associated with different UE antenna port(s). A GP similar to antenna switching case should be used between the two resources. However, the motivation to introduce SRI for codebook based transmission is for beam indication instead of antenna switching. In power control section, the SRI indication is directly interrupted as “PUSCH beam indication” as below and associated with different power control parameters for beam specific power control. In this case, limiting the functionality of the two SRS resources only for antenna switching is very confused. Dynamic beam indication via SRI should also be considered. 
Agreement:
· For PUSCH PC, when SRI field is configured, confirm the agreed expression of “PUSCH beam indication (if present)” is the same as “indication by SRI field in UL grant (if present)”, aligning to MIMO agreements at least for grant-based PUSCH.
· FFS: The case where SRI field is not configured
In current 38.212/38.214, the SRI indication for codebook based transmission can only be associated with the SRS resource set with srs-SetUse to be “Codebook”. It cannot be associated with the SRS resource set with srs-SetUse to be “AntennaSwitching”. To support dynamic antenna switching for PUSCH, which was supported in LTE, the SRS resources for antenna switching with GP can be reused for codebook/non-codebook based transmission. Since the same SRS resource(s) can be configured in different SRS resource sets in current 38.331, the same SRS resource IDs can be configured in the SRS resource set for codebook/non-codebook based transmission as those in SRS resource set for antenna switching, as shown in Figure 1. Then the SRI for codebook/non-codebook based transmission can be used to perform antenna selection based on the same SRS resources as antenna switching, without any additional SRS resource. 
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Figure 1: Support of antenna switching via SRS resource set for CB/NCB

Proposal 2: For codebook based transmission, the association between SRS resource(s) and UE antenna port(s) is up to gNB configuration without specification impact.
2.3. On SRS resource set configuration
For a UE configured with codebook based UL transmission and corresponding SRS resources set, it can also be configured with SRS resource set(s) used for beam management or antenna switching. Some corrections are needed for the description of codebook based UL transmission in 38.214 to clarify corresponding issues.
· The higher layer parameter ULCodebookSubset can’t be set to ‘partialAndNonCoherent’ only when two SRS antenna ports are configured in the SRS resource set for codebook based transmission. If two SRS antenna ports are only configured in the SRS resource set for beam management or antenna switching, no restriction to higher layer parameter ULCodebookSubset is needed. 
· According to the agreement, a UE can only be configured with one SRS resource set for codebook based transmission.
· The same NrofSRS-Ports and SRS-ResourceConfigType only applied to the SRS resource set for codebook based UL transmission (e.g. not for beam management). 
/************************* Start of Text Proposal for 38.214 **************************/
6.1.1.1
Codebook based UL transmission

A UE shall not expect to be configured with the higher layer parameter ULCodebookSubset set to ‘partialAndNonCoherent’ when two SRS antenna ports are configured in the SRS resource set with higher layer parameter srsSetUse set to ‘Codebook’.

For codebook based transmission, the UE can only be configured with a single SRS resource set with higher layer parameter srsSetUse set to ‘Codebook’ and only one SRS resource can be indicated based on the SRI from the SRS resource set. The maximum number of configured SRS resources for codebook based transmission is 2. 

When multiple SRS resources are configured in the SRS resource set with higher layer parameter srsSetUse set to ‘Codebook’, the UE shall expect that higher layer parameter NrofSRS-Ports shall be configured with the same value in all SRS resources, and the higher layer parameter SRS-ResourceConfigType shall be configured with the same value in all SRS resources. 
/************************* 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: Use ulTxConfig instead of SRS-SetUse to differentiate codebook and non-codebook based UL transmission in all specifications.
Proposal 2: For codebook based transmission, the association between SRS resource(s) and UE antenna port(s) is up to gNB configuration without specification impact.
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