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1. Introduction
Since RAN1 #87 meeting, the downlink multi-panel and multi-TRP operation has been discussed, in which the downlink signal can come from multiple TRP and the UE could receive the downlink signal by using multiple antenna panels. Then the number of layers can be increased so that some throughput gain can be observed. Similarly for uplink, the multi-panel and multi-TRP operation can also be used. The UE could transmit different uplink signal from different panels and the target receiving TRP for each signal could be different. Hence the total throughput can be increased. In RAN1 #89 meeting, some discussions on UL multi-panel and multi-TRP have been made including the UE capability reporting, TA and transmission scheme. [1] In RAN1 #2 AH meeting, some agreements on SRS resource groups have achieved as follows [3]:
· Support gNB to configure one or more groups where each group contains one or more SRS resource(s) to UE
· Note: different groups may be for different purposes, e.g., one or more groups for beam management, one for DL CSI acquisition, one for UL CSI acquisition, etc.
In this contribution, we will provide some discussions on the uplink multi-panel and multi-TRP operation as well as some use cases for SRS resource groups to support this operation.
2. Discussion
2.1 Structure for uplink multi-panel and multi-TRP operation
[bookmark: _GoBack]The uplink multi-panel and multi-TRP operation can be used to increase the uplink performance, in which there can be multiple links between each panel to each TRP. Different data can be transmitted in different link. So the total number of layers can be increased. Figure 1 illustrates one example for the uplink multi-panel and multi-TRP operation. Given the number of layers in Link 1 is N1 and the number of layers in Link 2 is N2, the total number of layer can be N1+ N2. There can be another use case that the data for the two links are the same and the same or different RVs can be used in different links, so that some transmit diversity gain can be achieved. Therefore the following use cases should be considered for uplink multi-panel and multi-TRP operation:
· Case 1: different data is transmitted from different links, which is used to increase the throughput;
· Case 2: the same data is transmitted from different links with the same or different RVs, which is used to achieve some diversity gain.


Figure 1: Structure for multi-panel and multi-TRP operation
Proposal 1: the following use cases should be considered for uplink multi-panel and multi-TRP operation:
· Case 1: different data is transmitted from different links, which is used to increase the throughput;
· Case 2: the same data is transmitted from different links with the same or different RVs, which is used to achieve some diversity gain.
2.2 Control Signaling
The propagation for different links can be different, which may be equal to multiple TAs or exceed the CP in some numerologies. Hence to allow the uplink multi-panel and multi-TRP operation, to define multiple TAs could be necessary, where one TA is used for one panel. So the UE’s antenna panel may be seen in gNB side. The UE should report the number of SRS antenna ports group, apart from the number of antenna ports. Then one SRS antenna ports group can be considered as one UE antenna panel. For each SRS antenna ports group, one TA should be defined. Further for the uplink multi-panel and multi-TRP operation, the targeting receiving TRP for one UE antenna panel would not be dynamically changed. If the targeting receiving TRP changes, the TA for that panel should be updated accordingly.
Proposal 2: with regard to different propagation delay in different links, independent TA for each SRS antenna ports group should be defined.
In LTE, there are multiple CSI-RS processes for downlink CoMP so that the UE could estimate the CSI for different links. Unlike uplink CoMP, the SRS transmitted to different TRPs should come from different UE antenna panels and the channel between different panels and different TRPs can be different. So the uplink multi-panel and multi-TRP operation could be similar to LTE downlink CoMP. 
It has been agreed that multiple SRS resources groups can be supported. Then to support uplink multi-panel and multi-TRP operation, different SRS resources groups can have different SRS APs group index, power control settings and TA indications, which is used to reflect different configurations for different links.
Proposal 3: To support uplink multi-panel and multi-TRP operation, different SRS resource group can have different SRS APs group index, power control settings and TA indications.
2.3 Transmission Scheme
It has been agreed that there can be the following transmission schemes for uplink transmission [1]:
· Scheme 1: codebook based transmission
· Scheme 2: non-codebook based transmission
· Scheme 3: transmit diversity
Ideally the non-codebook based transmission could achieve the best performance as the best precoder can be used. However to calculate the precoder based on downlink signal replies on not only the channel reciprocity but also good downlink receiving performance. Higher downlink SINR can result in more accurate downlink channel estimation, which can help to create an accurate uplink precoder. Hence with channel reciprocity, if the downlink SINR is good, the non-codebook based transmission scheme can be used. On the other hand, if the downlink SINR is not good enough, it is better to use the codebook based transmission to avoid the UE using improper precoder which is obtained based on an inaccurate downlink estimated channel. Therefore it should be studied whether different transmission schemes can be used in different links.
Proposal 4: It should be studied whether different transmission schemes can be used in different links.
3. Conclusions
In this contribution we have provided our views on uplink multi-panel and multi-TRP operation. From the discussion, we have achieved the following proposals.
Proposal 1: the following use cases should be considered for uplink multi-panel and multi-TRP operation:
· Case 1: different data is transmitted from different links, which is used to increase the throughput;
· Case 2: the same data is transmitted from different links with the same or different RVs, which is used to achieve some diversity gain.
Proposal 2: with regard to different propagation delay in different links, independent TA for each SRS antenna ports group should be defined.
Proposal 3: To support uplink multi-panel and multi-TRP operation, different SRS resource group can have different SRS APs group index, power control settings and TA indications.
Proposal 4: It should be studied whether different transmission schemes can be used in different links.
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