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Introduction
In the RAN1#98bis meetings, multi-TRP/panel enhancements for URLLC were discussed and some agreements were made[1]:
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 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
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
In this contribution, we discuss the remaining issues on multi-TRP/panel enhancement for URLLC transmission in Rel-16.
Default QCL assumption
One remaining issue of multiple TRP/pannel transmission is how to define default QCL assumption, especially for the transmission scheme 3, considering the low latency of URLLC service, how to handle the case of receiving the PDSCH with scheduling offset smaller than the threshold TimeDurationForQCL is more important.
In Rel-15, a default TCI state, which is the CORESET with the smallest ID monitored in the latest slot, is adopted to receive the PDSCH with scheduling offset smaller than the threshold TimeDurationForQCL. This scheme enables the UE to receive urgent data transmitted before the threshold and is important for data with strict latency requirement like URLLC. However, the Rel-15 scheme can only determine one default TCI state. Hence, enhancement should be made based on the Rel-15 scheme to support determining two default TCI states for Multi-TRP transmission, and the Rel-15 default QCL assumption can be the starting point.
Firstly, considering the time unit scheduling for transmission scheme 3 could be smaller than one slot, then the reference default TCI state should be changed to the smallest ID monitored in the latest time unit.
Secondly, since the MAC CE indication multiple TCI state sets for receiving PDSCH, each TCI state set contains one or two TCI state, if the reference default TCI state is included in the MAC CE TCI state sets indication, there are three possibilities:
1) The reference default TCI state is contained in the MAC CE indication multiple TCI state sets, and the reference default state is the same as the the first state of one MAC CE indicated TCI state set containing two TCI states, then the two TCI states contained in the MAC CE indicated TCI state sets is applied as the default TCI states for multiple TRP transmission. For transmission scheme 3, two PDSCH transmission occasions are received by the UE. For example, in Table 1, assuming that the R15 default TCI state is TCI state T0, the TCI state {T0&T1}, is applied as the default TCI states.
2) The reference default TCI state is contained in the MAC CE indication multiple TCI state sets, and the reference default state is the same as the the second state of one MAC CE indicated TCI state set containing two TCI states, then the two TCI states contained in the MAC CE indicated TCI state sets is applied as the default TCI states for multiple TRP transmission. For transmission scheme 3, two PDSCH transmission occasions are received by the UE. For example, in Table 1, assuming that the R15 default TCI state is T1, the TCI state {T0&T1}, is applied as the default TCI states.
3) The reference default TCI state is contained in the MAC CE indication multiple TCI state sets, and the reference default state is the same as the the state of one MAC CE indicated TCI state set containing one TCI state, then the one TCI state contained in the MAC CE indicated TCI state sets is applied as the default TCI states for multiple TRP transmission. For transmission scheme 3, only one PDSCH transmission occasion is received by the UE. For example, in Table 1, assuming that the R15 default TCI state is T3, the TCI state {T3}, is applied as the default TCI states.
4) The reference default TCI state is not contained in the MAC CE indication multipe TCI state sets, then the reference default TCI state is applied as the default TCI states for multiple TRP transmission. For transmission scheme 3, one PDSCH transmisson occaion is received by the UE. For example, in Table 1, assuming that the R15 default TCI state is T20, the TCI state {T20}, is applied as the default TCI states.
Table 1 Mapping between TCI code point and TCI state
	TCI code point
	TCI state

	000
	T3

	001
	T0&T1

	010
	T6

	011
	T9

	100
	T11&T12

	101
	T15

	110
	T17

	111
	T23&T24



For single-DCI based Multi-TRP transmission, when the scheduling offset of PDSCH is smaller than the threshold of timeDurationForQCL,
Proposal 1: The reference default TCI state should be changed to the smallest ID monitored in the latest time unit for transmission scheme 3.
Proposal 2:If the Rel-15 default TCI state is included in one TCI codepoint(s), the UE may assume the codepoint among TCI codepoint(s) containing that Rel-15 default TCI state is applied to receive PDSCH.Otherwise, the UE may assume the Rel-15 default TCI state is applied to receive PDSCH.
Signal indicator of different schemes
As agreed in the latest meeting, Rel-16 need to support SDM scheme 1a, FDM schemes 2a/2b and TDM schemes 3/4. Depending on real-time transmission load, channel condition, and reliability & latency requirement etc, the network usually should determine the transmission scheme as soon as possible for that URLLC TB and can vary dynamically. Therefore, dynamic scheme differentiation mechanism is strongly preferred, in our view, at least among agreed Rel-16 SDM, FDM and TDM URLLC schemes.So we propose dynamic scheme differentiation mechanism is supported for SDM, FDM and TDM URLLC schemes. 
Considering the signaling overhead especially the impact on DCI signaling for configuring URLLC enhancement scheme should be minimized. The current signaling specified in Rel-15 should be reused as much as possible. Based on the feature of SDM, the number of CDM group(s) indicated in the DCI is used to differentiate SDM (scheme 1a) and TDM (scheme 3,4)/FDM (scheme 2a/2b), reusing unused bits or unused state of DCI field, for example reusing the NDI field of disabled TB to differentiate TDM and FDM.We propose RRC semi-static signaling to differentiate the transmission scheme of FDM 2a and FDM 2b, and also RRC semi-static signaling to differentiate the transmission scheme of TDM 3 and TDM 4. To further reduce the signaling overhead, the RRC configuration signaling of the number of URLLC repetition could be reused to differentiate TDM 3 and TDM 4, and new RRC signaling has to be introduced to differentiate FDM 2a and FDM 2b. 
Proposal 3: Dynamic scheme differentiation mechanism is supported for SDM, FDM and TDM URLLC schemes.
Proposal 4: RRC semi static signaling to indicate the FDM 2a and FDM 2b.
Proposal5: RRC semi static signaling to indicate the TDM 3 and TDM 4.
Conclusion
In this contribution, we give our analysis and views on the resource multiplexing among backhaul and access links, the following proposals are given:
For single-DCI based Multi-TRP transmission, when the scheduling offset of PDSCH is smaller than the threshold of timeDurationForQCL,
Proposal 1: The reference default TCI state should be changed to the smallest ID monitored in the latest time unit for transmission scheme 3.
Proposal 2:If the Rel-15 default TCI state is included in one TCI codepoint(s), the UE may assume the codepoint among TCI codepoint(s) containing that Rel-15 default TCI state is applied to receive PDSCH.Otherwise, the UE may assume the Rel-15 default TCI state is applied to recieve PDSCH.

Proposal 3: Dynamic scheme differentiation mechanism is supported for SDM, FDM and TDM URLLC schemes.
Proposal 4: RRC semi static signaling to indicate the FDM 2a and FDM 2b.
Proposal5: RRC semi static signaling to indicate the TDM 3 and TDM 4.
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