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Introduction
Starting from the RAN1#114bis meeting, Rel-18 MIMO has entered the maintenance phase. In this contribution, we share some discussions on the association between PT-RS port(s) and DM-RS port(s) for configured grant Type 1 PUSCH when multipanelScheme is configured as ‘sdmscheme’.
Discussion
In Clause 6.2.3.1 of the current TS38.214 [1], the following has been captured to describe the association between UL PT-RS port(s) and DM-RS port(s).
	6.2.3.1    UE PT-RS transmission procedure when transform precoding is not enabled
For codebook or non-codebook based UL transmission, the association between UL PT-RS port(s) and DM-RS port(s) is signalled by PTRS-DMRS association field(s) in DCI format 0_1 and DCI format 0_2. For a PUSCH corresponding to a configured grant Type 1 transmission, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25, value "00" in Table 7.3.1.1.1.2-26 [or value "00" in Table 7.3.1.1.1.2-25a] described in Clause 7.3.1 of [5, TS38.212].[ For a PUSCH corresponding to a configured grant Type 1 transmission and when the higher layer parameter multipanelScheme is set to ‘SFNscheme’, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-26 described in Clause 7.3.1 of [5, TS38.212]. For a PUSCH corresponding to a configured grant Type 1 transmission and when the higher layer parameter multipanelScheme is set to ‘sdmscheme’, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-25a described in Clause 7.3.1 of [5, TS38.212].]


According to the red-color sentences, for configured grant Type 1 PUSCH and when multipanelScheme is set to ‘sdmscheme’, the association between UL PT-RS port(s) and DM-RS port(s) will be defined by value 0 in Table 7.3.1.1.2-25 or value 00 in Table 7.3.1.1.1.2-25a of TS38.212. For ease of reference, Table 7.3.1.1.2-25 and Table 7.3.1.1.1.2-25a are also copied below.
Table 7.3.1.1.2-25: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS port 0
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port



Table 7.3.1.1.2-25A: PTRS-DMRS association for UL PTRS port 0 or for the actual UL PT-RS port if multipanelScheme is not configured, or PTRS-DMRS association for UL PTRS port 0 and 1 if multipanelScheme is configured to sdmScheme and maxNrofPortsforSDM is set to 2
	Value of MSB
	DMRS port
	
	Value of LSB
	DMRS port

	0
	1st scheduled DMRS port  corresponding to SRS resource indicator field and/or Precoding information and number of layers field
	
	0
	1st scheduled DMRS port corresponding to Second SRS resource indicator field and/or Second Precoding information field 

	1
	2nd scheduled DMRS port  corresponding to SRS resource indicator field and/or Precoding information and number of layers field
	
	1
	2nd scheduled DMRS port corresponding to Second SRS resource indicator field and/or Second Precoding information field


As for the red-color part, the intention is to define the association between UL PT-RS port(s) and DM-RS port(s) for the case when the SDM scheme is used for configured grant Type 1 PUSCH transmission. More specifically, when one PT-RS port is configured by maxNrofPortsforSDM in PTRS-UplinkConfig, PT-RS port 0 is associated with the first DM-RS port of all the DM-RS ports, and when two PT-RS ports are configured by maxNrofPortsforSDM in PTRS-UplinkConfig, PT-RS port 0 is associated with the first DM-RS port of the DM-RS ports associated with the first panel and PT-RS port 1 is associated with the first DM-RS port of the DM-RS ports associated with the second panel.
However, the red-color part does not correctly reflect the above intention. In the red-color part, when multipanelScheme is set to ‘sdmscheme’, it does not necessarily mean that the SDM scheme is used. Although multipanelScheme is set to ‘sdmscheme’, if applyIndicatedTCIState in ConfiguredGrantConfig is set to ‘the first’ or ‘the second’, configured grant Type 1 PUSCH will be transmitted based on the sTRP scheme rather than the SDM scheme. As for the sTRP scheme, the association between UL PT-RS port(s) and DM-RS port(s) will be defined by value 0 in Table 7.3.1.1.2-25 or value 00 in Table 7.3.1.1.1.2-26 of TS38.212. More specifically, when one PT-RS port is configured by maxNrofPorts in PTRS-UplinkConfig, PT-RS port 0 is associated with the first DM-RS port of all the DM-RS ports, and when two PT-RS ports are configured by maxNrofPorts in PTRS-UplinkConfig, PT-RS port 0 is associated with the first DM-RS port which shares PT-RS port 0 and PT-RS port 1 is associated with the first DM-RS port which shares PT-RS port 1. For ease of reference, Table 7.3.1.1.1.2-26 is also copied below. 
Table 7.3.1.1.2-26: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS ports 0 and 1
	Value of MSB
	DMRS port
	
	Value of LSB
	DMRS port

	0
	1st DMRS port which shares PTRS port 0
	
	0
	1st DMRS port which shares PTRS port 1

	1
	2nd DMRS port which shares PTRS port 0
	
	1
	2nd DMRS port which shares PTRS port 1


If following the red-color part without any change, it is actually forcing the sTRP scheme to use the same PTRS-DMRS association with that of the SDM scheme. This does not work properly due to the following two reasons. Firstly, Table 7.3.1.1.1.2-25a for the SDM scheme cannot apply to the sTRP scheme since there is no Second SRS resource indicator field or Second Precoding information field in the sTRP scheme. Secondly, although Table 7.3.1.1.1.2-25 for the SDM scheme can apply to the sTRP scheme, it puts on a restriction that the sTRP scheme can only use one PT-RS port (i.e., PT-RS port 0) which is either unreasonable or unnecessary. 
Based on the above analysis, even if multipanelScheme is configured as ‘sdmscheme’ for configured grant Type 1 PUSCH, when applyIndicatedTCIState is configured as ‘both’, the SDM scheme is used for PUSCH transmission, and when applyIndicatedTCIState is configured as ‘the first’ or ‘the second’, the sTRP scheme is used for PUSCH transmission. Therefore, when multipanelScheme is configured as ‘sdmscheme’ for configured grant Type 1 PUSCH, it is further proposed that the association between UL PT-RS port(s) and DM-RS port(s) should be defined separately for the SDM scheme and the sTRP scheme depending on applyIndicatedTCIState configured in ConfiguredGrantConfig. Actually, one agreement is missing on determining whether the SDM scheme or the sTRP scheme is used for different combinations of multipanelScheme and applyIndicatedTCIState.
Proposal 1: For configured grant Type 1 PUSCH with multipanelScheme configured as ‘sdmscheme’, the association between UL PT-RS port(s) and DM-RS port(s) should be defined separately depending on whether applyIndicatedTCIState is configured as ‘both’ or not. 
· If applyIndicatedTCIState in ConfiguredGrantConfig is configured as ‘both’ (i.e., the SDM scheme is used), the association between UL PT-RS port(s) and DM-RS port(s) is defined by value 0 in Table 7.3.1.1.2-25 or value 00 in Table 7.3.1.1.2-25a described in TS38.212. 
· If applyIndicatedTCIState in ConfiguredGrantConfig is configured as ‘the first’ or ‘the second’ (i.e., the sTRP scheme is used), the association between UL PT-RS port(s) and DM-RS port(s) is defined by value 0 in Table 7.3.1.1.2-25 or value 00 in Table 7.3.1.1.2-26 described in TS38.212.

--------------------------------- Text Proposal for Clause 6.2.3.1 of TS 38.214------------------------------
6.2.3.1    UE PT-RS transmission procedure when transform precoding is not enabled
*** Unchanged text omitted ***
For codebook or non-codebook based UL transmission, the association between UL PT-RS port(s) and DM-RS port(s) is signalled by PTRS-DMRS association field(s) in DCI format 0_1 and DCI format 0_2. Except for the case when the higher layer parameter multipanelScheme is configured, Ffor a PUSCH corresponding to a configured grant Type 1 transmission, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25, value "00" in Table 7.3.1.1.1.2-26 [or value "00" in Table 7.3.1.1.1.2-25a] described in Clause 7.3.1 of [5, TS38.212].[ For a PUSCH corresponding to a configured grant Type 1 transmission and when the higher layer parameter multipanelScheme is set to ‘SFNscheme’, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-26 described in Clause 7.3.1 of [5, TS38.212]. For a PUSCH corresponding to a configured grant Type 1 transmission and, when the higher layer parameter multipanelScheme is set to ‘sdmscheme’ and the higher layer parameter applyIndicatedTCIState in ConfiguredGrantConfig is set to ‘both’, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-25a described in Clause 7.3.1 of [5, TS38.212]. For a PUSCH corresponding to a configured grant Type 1 transmission, when the higher layer parameter multipanelScheme is set to ‘sdmscheme’ and the higher layer parameter applyIndicatedTCIState in ConfiguredGrantConfig is set to ‘the first’ or ‘the second’, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-26 described in Clause 7.3.1 of [5, TS38.212].]
*** Unchanged text omitted ***
------------------------------------------------ End Text Proposal --------------------------------------------------

Conclusion
In this contribution, we have expressed our views on a remaining issue for STxMP. The proposal is summarized as below. 
Proposal 1: For configured grant Type 1 PUSCH with multipanelScheme configured as ‘sdmscheme’, the association between UL PT-RS port(s) and DM-RS port(s) should be defined separately depending on whether applyIndicatedTCIState is configured as ‘both’ or not. 
· If applyIndicatedTCIState in ConfiguredGrantConfig is configured as ‘both’ (i.e., the SDM scheme is used), the association between UL PT-RS port(s) and DM-RS port(s) is defined by value 0 in Table 7.3.1.1.2-25 or value 00 in Table 7.3.1.1.2-25a described in TS38.212. 
· If applyIndicatedTCIState in ConfiguredGrantConfig is configured as ‘the first’ or ‘the second’ (i.e., the sTRP scheme is used), the association between UL PT-RS port(s) and DM-RS port(s) is defined by value 0 in Table 7.3.1.1.2-25 or value 00 in Table 7.3.1.1.2-26 described in TS38.212.

Text proposal
--------------------------------- Text Proposal for Clause 6.2.3.1 of TS 38.214------------------------------
6.2.3.1    UE PT-RS transmission procedure when transform precoding is not enabled
*** Unchanged text omitted ***
For codebook or non-codebook based UL transmission, the association between UL PT-RS port(s) and DM-RS port(s) is signalled by PTRS-DMRS association field(s) in DCI format 0_1 and DCI format 0_2. Except for the case when the higher layer parameter multipanelScheme is configured, Ffor a PUSCH corresponding to a configured grant Type 1 transmission, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25, value "00" in Table 7.3.1.1.1.2-26 [or value "00" in Table 7.3.1.1.1.2-25a] described in Clause 7.3.1 of [5, TS38.212].[ For a PUSCH corresponding to a configured grant Type 1 transmission and when the higher layer parameter multipanelScheme is set to ‘SFNscheme’, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-26 described in Clause 7.3.1 of [5, TS38.212]. For a PUSCH corresponding to a configured grant Type 1 transmission and, when the higher layer parameter multipanelScheme is set to ‘sdmscheme’ and the higher layer parameter applyIndicatedTCIState in ConfiguredGrantConfig is set to ‘both’, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-25a described in Clause 7.3.1 of [5, TS38.212]. For a PUSCH corresponding to a configured grant Type 1 transmission, when the higher layer parameter multipanelScheme is set to ‘sdmscheme’ and the higher layer parameter applyIndicatedTCIState in ConfiguredGrantConfig is set to ‘the first’ or ‘the second’, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-26 described in Clause 7.3.1 of [5, TS38.212].]
*** Unchanged text omitted ***
------------------------------------------------ End Text Proposal --------------------------------------------------
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