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1 Introduction
In RAN1#98bis meeting [1], agreements for M-TRP based URLLC were achieved as, 
Agreement
For single-DCI based M-TRP URLLC schemes, the number of transmission occasions is indicated by following:
· For scheme 3, the number of transmission occasions is implicitly determined by the number of TCI states indicated by a code point whereas one TCI state means one transmission occasion and two states means two transmission occasions. 
· For scheme 4, TDRA indication is enhanced to additionally indicate the number of PDSCH transmission occasions by using PDSCH-TimeDomainResourceAllocation field. 
· The maximum number of repetition is FFS.
Agreement
Support two PTRS ports for single-PDCCH based multi-TRP/Panel transmission at least for eMBB and URLLC scheme 1a if two TCI states are indicated by one TCI code point, whereas the first/second PTRS port is associated with the lowest indexed DMRS port within the DMRS ports corresponding to the first/second indicated TCI state, respectively  
· RRC signalling is used to configure the two PTRS ports
· Note that whether supporting two PTRS ports is subject to UE capability
· FFS: Applicability for other cases
Agreement
For single-DCI based M-TRP URLLC scheme 3, the starting symbol of the second transmission occasion has K symbol offset relative to the last symbol of the first transmission occasion, whereas the value of K can be optionally configured by RRC. If not configured, K=0. 
· The starting symbol and length of the first transmission occasion is indicated by SLIV. 
· The length of the second transmission occasion is the same with the first transmission occasion.
· Exact candidate value of K can be decided in RAN1#99
· FFS: Any restrictions on the possible value pairs for K and SLIV
Agreement
For single-DCI based M-TRP URLLC scheme differentiation among schemes 2a/2b/3, from the UE perspective: 
· A new RRC parameter is introduced to enable [one scheme/multiple schemes] among 2a/2b/3. 
· FFS on details
· Note: dynamic switching between schemes (including fallback) is a separate discussion
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we provided our views on multi-TRP based URLLC transmission.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
For single-DCI based M-TRP URLLC transmission, schemes with SDM, TDM and FDM are agreed, and for scheme 2a/2b/3/4, the DMRS port(s) are restricted within one CDM group, and for scheme 1a (i.e. SDM), the DMRS ports are naturally from different CDM groups, so based on this, at least dynamic switching between SDM and FDM/TDM can be achieved. 
To achieve more flexibility, dynamic combining and switching between different FDM/TDM schemes should also be considered. Furthermore, dynamic switching between single-TRP and multi-TRP based repetitions should be supported, as one of the link may be getting worse, so we propose that:
Proposal 1: Dynamic combining and switching between different repetition schemes should be supported.
Scheme 2a/2b
Based on the current PTRS framework, the frequency density and RB offset for PTRS mapping are based on the number of schedule PRBs, as shown in following table.
Table 1. PTRS mapping in current spec
	PTRS density in 38.211 [2]
	[bookmark: _Hlk500442245]If a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig,
-	the higher layer parameters timeDensity and frequencyDensity in PTRS-DownlinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3 and NRB,i , i=0,1, as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, respectively. 
…
Table 5.1.6.3-2: Frequency density of PT-RS as a function of scheduled bandwidth
	Scheduled bandwidth
	
Frequency density ()

	NRB < NRB0
	PT-RS is not present

	
NRB0  NRB < NRB1
	2

	
 NRB1  NRB 
	4




	PTRS RB offset in 38.214 [3]
	

For the purpose of PT-RS mapping, the resource blocks allocated for PDSCH transmission are numbered from 0 to  from the lowest scheduled resource block to the highest. The corresponding subcarriers in this set of resource blocks are numbered in increasing order starting from the lowest frequency from 0 to . The subcarriers to which the UE shall assume the PT-RS is mapped are given by




As agreed in last meeting, for scheme 2a and 2b, the whole scheduled bandwidth is actually divided into two parts, and each part is associated to one TCI state, in other words, the two parts are transmitted from two different TRPs. Normally, the phase noises for the two TRPs are different. So the measurement based on PTRS on RBs which associated with different TCI states is different and can not be combined. That is to say, the PTRS mapping for two parts should be individual. So if PTRS frequency density and RB offset are still based on the total scheduled bandwidth is not suitable. Based on this, we propose
Proposal 2: For scheme 2a/2b, PTRS frequency density and RB offset should be calculated based on the scheduled RBs associated to each TCI state respectively. 
Scheme 3
The number of transmission occasions is implicitly determined by the number of TCI states, as the number of TCI states is up to 2, so the number of transmission occasions for scheme 3 is up to 2. 
The length of the two transmission occasions are same, and it was agreed that between the two transmissions, there may be an RRC configured interval of K symbols. As repetitions based on scheme 3 are within one slot, so the possible values for K and SLIV should satisfy the slot boundary. For the values not satisfying the slot boundary, UE should assume to be error case. So we propose that:
[bookmark: OLE_LINK4]Proposal 3: For scheme 3, UE does not assume the value of K and SLIV exceeding the slot boundary. 
3 Conclusion
In this contribution, we provided our views on the multi-TRP transmission, and we proposed that:
Proposal 1: Dynamic combining and switching between different repetition schemes should be supported.
Proposal 2: For scheme 2a/2b, PTRS frequency density and RB offset should be calculated based on the scheduled RBs associated to each TCI state respectively. 
Proposal 3: For scheme 3, UE does not assume the value of K and SLIV exceeding the slot boundary. 
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