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Introduction
[bookmark: _Ref494215420]In the contribution, optimization on UL PT-RS port indication is carried out, which we think is necessary for Rel-15.

Discussion
In RAN1#92b, the following agreements were made, regarding the PTRS-DMRS association for UL codebook and non-codebook based transmission [1].
	Agreement
· For the following case, the field of PTRS-DMRS association is 0 bit for both codebook based UL transmission and non-codebook based UL transmission
· High layer parameter maxRank is configured as 1. 
· Update the following Table 7.3.1.1.2-26 for PTRS-DMRS association for UL PTRS ports 0 and 1, UL-PTRS-ports = 2
	Value of MSB
	DMRS port
	Value of LSB
	DMRS port

	0
	1st DMRS port transmitting layers corresponding to SRS port 0 and 2, the 1st DMRS port which shares PTRS port 0
	0
	1st DMRS port transmitting layers corresponding to SRS port 1 and 3, 1st DMRS port  which shares PTRS port 1

	1
	2nd DMRS port transmitting layers corresponding to SRS port 0 and 2, 2nd DMRS port which shares PTRS port 0
	1
	2nd DMRS port transmitting layers corresponding to SRS port 1 and 3, 2nd DMRS port which shares PTRS port 1






This agreement reverted the agreement made in RAN1 AH 1801, where the choice of 1 bits is removed from configuration [2].
	Agreement:
[bookmark: _Ref504133339]The bitwidth of IE in DCI for indicating PT-RS to DMRS port association for UL in CP-OFDM is 0,1 or 2 bits, taking into account the number of SRS ports, maximum ranks supported, and number of PT-RS ports.



In high frequency, where the PT-RS is highly likely to be enabled, UL data is transmitted based on a LOS environment, where 2 Tx is sufficient with the maximum rank configured to 2. Basing on the 4 Tx to design the PTRS-DMRS association bits, which is the worst case and not very common, is wasteful on the DCI bits. When 2 Tx is configured, regardless of how many PT-RS ports are configured, 1 bit is sufficient to indicate the PTRS-DMRS association. In fact, no DCI bit is required if 2 Tx is configured with 2 PT-RS ports.
Meanwhile, since other fields in the UL DCI can be configured with 1-bit granularity, e.g., UL/SUL indicator, BWP indicator, it does not harm the DCI decoding to further add 1-bit option for the PTRS-DMRS association. 
Proposal 1: For the following case, the field of PTRS-DMRS association is 1 bit, if The conditions for 0 bit are not satisfied and 
–	2 antenna ports are configured for txConfig = codebook


–	 for txConfig = nonCodebook where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'nonCodebook'

Proposal 2: Add the tables for 1-bit PTRS-DMRS indication
Table 7.3.1.1.2-xx PTRS-DMRS association for UL PTRS port 0, maxNrofPorts = 1 
	Value
	DMRS port

	0
	1st DMRS port

	1
	2nd DMRS port



Table 7.3.1.1.2-xx PTRS-DMRS association for UL PTRS port 0, maxNrofPorts = 2 
	Value
	DMRS port

	0
	Reserved

	1
	Reserved



Meanwhile, the RRC parameter maxNrofPorts, i.e., the maximum number of configured PT-RS ports, needs more clarification for codebook based UL.
It is common understanding for non-codebook based UL, maxNrofPorts is the number of PT-RS ports UE supports across SRS resources within an SRS resource set. 
However, for codebook based UL, UE may be configured with two SRS resources, which could be transmitted through different panels with its own phase noise profile. In that case, each SRS resource has only one PT-RS, while two SRS resources have two in total. Since DCI would only select one SRS resource (one panel in that case), and only one PT-RS is transmitted, UE should report the number of PT-RS to be 1, and expects gNB to configure maxNrofPorts=1.
Proposal 3: Clarify that for codebook based UL, maxNrofPorts is the number of PT-RS ports that UE supports within an SRS resource.

Conclusion
In this contribution, we discuss the remaining issue on UL PT-RS, based on which, the following proposals are presented:
Proposal 1: For the following cases, the field of PTRS-DMRS association is 1 bit, if The conditions for 0 bit are not satisfied and 
–	2 antenna ports are configured if txConfig = codebook


–	 if txConfig = nonCodebook where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'nonCodebook'

Proposal 2: Add the tables for 1-bit PTRS-DMRS indication
Table 7.3.1.1.2-xx PTRS-DMRS association for UL PTRS port 0, maxNrofPorts = 1 
	Value
	DMRS port

	0
	1st DMRS port

	1
	2nd DMRS port



Table 7.3.1.1.2-xx PTRS-DMRS association for UL PTRS port 0, maxNrofPorts = 2 
	Value
	DMRS port

	0
	Reserved

	1
	Reserved



Proposal 3: Clarify that for codebook based UL, maxNrofPorts is the number of PT-RS ports that UE supports within an SRS resource.
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