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Introduction
In RAN1#104bis meeting, there are agreements about dynamic switching between S-TRP or M-TRP, inter slot frequency hopping:
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
When inter-slot frequency hopping is configured with Scheme 1, decide one from the below options in RAN1#105-e meeting,  
· Option 1
· If sequential mapping pattern is configured, frequency hopping is performed on slot level (as in Rel-15).
· If cyclical mapping pattern is configured, frequency hopping is performed among the repetitions with the same beam. 
· Option 2: 
· gNB always configures sequential mapping pattern and frequency hopping is performed on slot level. (no spec impact)
· Option 3:
· Frequency hopping is performed on slot level as in Rel-15 (no spec impact).
This contribution discusses enhancements on multi-TRP for PUSCH including dynamic signaling design and aperiodic CSI transmission.
2. Dynamic switching between single TRP and multipe TRP 
It has been agreed that dynamic switching between PUSCH transmission to a single TRP and multiple TRPs will be supported by introducing a new field in DCI to indicate at least the S-TRP or M-TRP operation, we propose the new field is 2 bits to indicate enabling the first SRI field or the second SRI filed or both SIR fields.
[bookmark: PUSCH2]Proposal 1: The new field of DCI indicating dynamic switching between S-TRP and M-TRP is 2 bits.
3. Frequency hopping for PUCCH
In case of PUCCH repetition to m-TRP, Frequency Hopping is used to provide frequency diversity while PUCCH repetition to m-TRP is used to provide spatial diversity. Instead of transmitting a PUSCH in one frequency to one TRP and in another frequency to the other TRP, it is desirable to combine the two diversity methods such that frequency diversity is achieved for each TRP, frequency hopping should be performed among the repetitions with the same beam to ensure that both beam diversity and frequency diversity are achieved. so option 3, Frequency hopping is performed on slot level as in Rel-15 (no spec impact) cannot ensure frequency diversity is achieved.
Compared with option 2, gNB always configures sequential mapping pattern and frequency hopping is performed on slot level. (no spec impact), the beam mapping patterns are not flexible enough, so we preferred more about option 1:
· If sequential mapping pattern is configured, frequency hopping is performed on slot level (as in Rel-15).
· If cyclical mapping pattern is configured, frequency hopping is performed among the repetitions with the same beam.
Proposal 2: Considering frequency hopping for PUCCH, we propose if sequential mapping pattern is configured, frequency hopping is performed on slot level, if cyclical mapping pattern is configured, frequency hopping is performed among the repetitions with the same beam.
4. Default beam for PUSCH when PUCCH resource linked with two UL beams
[bookmark: _Toc68648958]In Rel-15 specification, the UE transmits PUSCH according to the spatial relation information of the PUCCH resource with lowest ID within the active UL BWP of the cell, when the PUSCH is scheduled by DCI format 0_0 on the cell. If two spatial relations were activated with the PUCCH resource with the lowest ID, the UE behaviour is unclear, to solve this problem, the simple way is the PUCCH resource with lowest ID is always activated with single spatial information by gNB implementation, since it is related to only one specific dedicated PUCCH resource, the performance impact is minor.
Proposal 3: The UE expect that the PUCCH resource with the lowest ID is always activated with single spatial relation information.
5. Configured Grant Configuration
As for type 1 Configured Grant, two SRIs and two power control parameters are configured by higher layer signalling for PUSCH repetition to two TRPs. While for type 2 CG, the two SRIs and two PMIs are signalled by DCI.
Proposal 4: The multi-TRP parameters for type 1 configured grant configuration are configured by higher layer signalling, and are configured by DCI for type 2 configured grant configuration.
6. Conclusion
In this contribution, we give our analysis and views on the multi-TRP PUSCH transmission, the following proposals are given:
Proposal 1: The new field of DCI indicating dynamic switching between S-TRP and M-TRP is 2 bits.
Proposal 2: Considering frequency hopping for PUCCH, we propose if sequential mapping pattern is configured, frequency hopping is performed on slot level, if cyclical mapping pattern is configured, frequency hopping is performed among the repetitions with the same beam.
Proposal 3: The UE expect that the PUCCH resource with the lowest ID is always activated with single spatial relation information.
[bookmark: _GoBack]Proposal 4: The multi-TRP parameters for type 1 configured grant configuration are configured by higher layer signalling, and are configured by DCI for type 2 configured grant configuration.
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