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1. INTRODUCTION
Following agreements are quoted from RAN1 104-e meeting.
	Agreement
For single DCI based M-TRP PUSCH repetition schemes, in codebook based PUSCH, 
· Support two SRI fields corresponding to two SRS resource sets are included in DCI formats 0_1/0_2.
· Each SRI field indicating SRI per TRP, where the SRI field based on Rel-15/16 framework
· Support dynamic switching between multi-TRP and single-TRP operation 
· FFS: Support dynamic switching the order of two TRPs
Agreement
For single DCI based M-TRP PUSCH repetition schemes, in codebook based PUSCH,
· Two TPMI fields are indicated in DCI formats 0_1/0_2.
· The first TPMI field uses the Rel-15/16 TPMI field design (which includes TPMI index and the number of layers) of DCI format 0_1/0_2. The second TPMI field only containsindicates the second TPMI index. The same number of layers are applied as indicated in the first TPMI field.
· FFS: Details of second TPMI field interpretation including changes expected in Tables 7.3.1.1.2-2/2A/2B/3/3A/4/4A/5/5A in 38.212
· FFS: Interpreting TPMI fields when multi-TRP and single-TRP PUSCH repetition is applied.
· FFS: whether to support of PUSCH repetitions transmitting towards two TRPs sharing the same TPMI indicated by a TPMI field.
· FFS: The size of the second TPMI field can be equal to or smaller than the size of the first TPMI field

Agreement
For single DCI based M-TRP PUSCH repetition schemes, in non-codebook based PUSCH, 
· Support two SRI field(s) corresponding to two SRS resource sets are included in DCI formats 0_1/0_2.
· Each SRI field indicating SRI per TRP, where the first SRI field based on Rel-15/16 framework, 
· Support the same number of layers applied over repetitions
· FFS: details of second SRI field including the specification change for Table 7.3.1.1.2-28/29/30/31 in 38.212.
· Support dynamic switching between multi-TRP and single-TRP operation
· FFS: whether/how to use SRI field(s) and additional details of SRI field(s) interpretations
· FFS: Minimizing the DCI overhead for PUSCH repetition Type A as a result of number of layers being limited to 1 when more than one repetition is scheduled.
· FFS: Support dynamic switching the order of two TRPs
· Companies are encouraged to provide total payload size of the two SRI fields and scheduling restriction, if any


In RAN1 104bis-e, following agreements and working assumption there are remaining issues left in following agreements.
	
Working Assumption
For indicating STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition,
· Introduce a new field in DCI to indicate at least the S-TRP or M-TRP operation
· FFS: Whether the new field is 1 bit or 2 bits

Working Assumption
For non-codebook based multi-TRP PUSCH, the first SRI field is used to determine the entry of the second SRI field which only contains the SRI(s) combinations corresponding to the indicated rank (number of layers) of the first SRI field. The number of bits, N2, for the second SRI field is determined by the maximum number of codepoint(s) per rank among all ranks associated with the first SRI field. For each rank x, the first Kx codepoint(s) are mapped to Kx SRIs of rank x associated with the first SRS field, the remaining (2N2-Kx) codepoint(s) are reserved.
Agreement
For CB based M-TRP PUSCH repetition, the first TPMI field is used to determine the entry of the second TPMI field which only contains TPMIs corresponding to the indicated rank (number of layers) of the first TPMI field. The second TPMI field’s bit width, M2, is determined by the maximum number of TPMIs per rank among all ranks associated with the first TPMI field. For each rank y, the first Ky codepoint(s) of the second TPMI field are mapped to Ky TPMI(s) of rank y associated with the first TPMI field in increasing order codepoint index, the remaining (2M2-Ky) codepoint(s) are reserved.
· How to describe/capture this in 38.212 is up to the editor.


Agreement
For PHR reporting related to M-TRP PUSCH repetition, select one from the following options in RAN1 #105-e meeting. 
· Option 1:  Calculate one PHR associated with the first PUSCH occasion (earliest repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted) 
· Option 2: Calculate two PHRs, each associated with a first PUSCH occasion to each TRP, but report one of them 
· FFS: How to select the PHR for reporting. 
· Option 4: Calculate two PHRs, each associated with a first PUSCH occasion to each TRP, and report two PHRs 
· Option 5: No changes to legacy PHR reporting 


In this contribution, we discuss about remaining issues on mTRP PUSCH.
2. DISCUSSION
Dynamic switch between S-TRP and M-TRP
In RAN1 104-e meeting, it has been agreed that supporting dynamic switch between S-TRP and M-TRP. As for M-TRP codebook-based PUSCH, two SRI fields and two TPMI fields are required in DCI, while for M-TRP non-codebook-based PUSCH, two SRI fields are required. Furthermore, there is a working assumption in RAN1 104bis-e specifying that one new field is used for indicating S-TRP or M-TRP dynamic switch. Currently, we don’t see critical issue about confirming this working assumption. In addition, regarding whether 1 bit or 2 bits are required for this new field, some company proposing 2 bits may consider code-points from the one new field as “both SRI fields are enabled”, “the 1st SRI field is enabled”, and “the 2nd SRI field is enabled”. However, since size of the 2nd SRI field size is determined from code-points with same layer indicated by 1st SRI field. We doubt whether there is a need to have 2 bits. 
Proposal 1: 	Confirm working assumption regarding STRP/MTRP dynamic switching
· Size of the new field to indicate STRP or MTRP operation is 1 bit
PHR
As for PUSCH transmission via different beam, PUSCH transmission may need different transmit power for compensating different channel effect or different power attenuation. According to current PHR framework, network may receive cell-specific PHR for one serving cell. However, since the one PHR for the one serving cell only represent one link (e.g., between UE and one TRP), it may be hard for network to management power control for the other link (e.g., unknown PHR link, between UE and the other TRP). Thus, for mTRP PUSCH, we think it’s better to support PHR enhancement. Regarding option 1, 2, 4, or 5 in RAN1 104bis-e meeting, we think option 1 is the same as option 5, which are not desirable. As for option 4, we think option 4 is the most straightforward method informing network of power headroom of two TRPs but may require more spec impact (e.g., MAC CE format, whether supporting dynamic switch of single TRP and multiple TRP…). As for option 2, we think it could be a compromised method to inform of minimum power headroom considering of two PHRs. 
Proposal 2: 	RAN1 supports PHR enhancement for mTRP PUSCH by option 2. 
· Option 2: calculate two PHRs, each associated with a first PUSCH occasion to each TRP, but report one of them
3. CONCLUSION
In this contribution, we have following proposals:
Proposal 1: 	Confirm working assumption regarding STRP/MTRP dynamic switching
· Size of the new field to indicate STRP or MTRP operation is 1 bit
Proposal 2: 	RAN1 supports PHR enhancement for mTRP PUSCH by option 2. 
· [bookmark: _GoBack]Option 2: calculate two PHRs, each associated with a first PUSCH occasion to each TRP, but report one of them
