
3GPP TSG RAN WG1 Meeting #88bis
R1-1707474
Hangzhou, China 15th-19th May 2017
Source:
CATT
Title:
Further discussion on multi-panel/multi-TRP transmission
Agenda Item:
7.1.2.1.7
Document for:
Discussion and decision 

1. Introduction

In [1], views on control channel design, number of layers and CWs, as well as transmission scheme design were summarized. Based on the summary and discussion thereafter, the following agreements have been reached in the last meeting [2]:

Based on the agreements listed above, we present our consideration on multi-TRP and multi-panel based transmissions.
2. Discussion on multi-TRP and multi-panel transmission
2.1. Data and control channels
As listed in section 1, the following three alternatives have been proposed in the last meeting [2]: 

· Alt-1: single NR-PDCCH corresponding to the same NR-PDSCH data layers from multiple TRPs within the same carrier

· Alt-2:single NR-PDCCH corresponding to different NR-PDSCH data layers from multiple TRPs within the same carrier

· Alt-3:multiple NR-PDCCH corresponding to different NR-PDSCH data layers from multiple TRPs within the same carrier 

In Alt-1, mechanism similar to legacy LTE system is adopted. That is, schedule one data channel with one corresponding control channel. However, as agreed in the last meeting [2], DMRS port groups belonging to one CW can have different QCL assumptions. Therefore, in the case that one CW is mapped onto different QCL group, the DMRS ports of each group would need to be tied to the corresponding CSI-RS resource. Consequently, the impact on specification should be taken into account in control channel design.
With multiple TRP and/or panels, the channel from different TRPs or different parts of array could have diverse propagation properties. The optimum decisions on UE scheduling and resource allocation for channels from different TRPs/panels would be totally different, if independent scheduling is to be used. To keep a constant DCI size and the same number of blind detection of DCI, the same resource allocation seems to be the only choice. However, the flexibility of adjusting scheduling according to channel properties from different TRPs/panels is weakened.  
The above mentioned situation applies to Alt-2 as well, and actually, things are getting even worse if multiple data channels could be scheduled with single control channel. As the number of data channel involved in multi-TRP and multi-panel is not fixed, variety in DCI sizes corresponding to different numbers of data channel is inevitable. This would be undesirable from UE complexity perspective. 
Considering the potential issues with Alt-1 and 2, scalability and flexibility in Alt-3 make this approach more attractive in multi-TRP and multi-panel transmission. For instance, with Alt-3, control information regarding DMRS port(s) allocation, SCID and resource allocation could be indicated on QCL group basis. This keeps the independence of control channel design and flexibility of scheduling as much as possible. It’s also noted that, with this approach, the number of PDCCH that the UE needs to blindly monitor is increased. 
Proposal 1: At least for non-ideal backhaul, Alt-3 is preferable due to its scalability and flexibility in multi-TRP and multi-panel transmission.
2.2. Codeword mapping
As discussed in our companion contribution [3], considering practical factors with respect to flexibility, control/feedback overhead, complexity and performance, up to 2 codewords would be reasonable for single PUSCH/PDSCH. However, for the TRP with multiple independent panels or multi-TRP based transmission, as lower correlation among them is expected, differences in channel qualities between the codewords transmitted through different panels/TRPs could be more significant. Therefore, codeword-level interference cancellation is likely to achieve observable gain. 
In addition, considering the complexity and decoding latency, with up to 2 codewords in each PUSCH/PDSCH, the total number of codewords in multi-panel/TRP transmission should be specified as well.
Proposal 2: The total number of codewords in multi-panel/TRP transmission should be specified in multi-TRP and multi-panel transmission.
3. Conclusions

In this contribution, we present our views on design of coherent an non-coherent MIMO transmissions based on antenna array with multiple panels. The following observations and proposals were made based on the discussion above: 
Proposal 1: Considering the potential issues with Alt-1 and 2, scalability and flexibility in Alt-3 make this approach more attractive in multi-TRP and multi-panel transmission.
Proposal 2: The total number of codewords in multi-panel/TRP transmission should be specified in multi-TRP and multi-panel transmission.
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Support NR reception of at least one but no more than two of the following 


Single NR-PDCCH corresponding to the same NR-PDSCH data layers from multiple TRPs within the same carrier


Note that: this is intended to have spec impact


Single NR-PDCCH corresponding to different NR-PDSCH data layers from multiple TRPs within the same carrier


Multiple NR-PDCCH corresponding to different NR-PDSCH data layers from multiple TRPs within the same carrier 


In case of multiple NR-PDCCH, consider the following for the reduction of  UE PDCCH detection complexity. 


Note the following may or may not have RAN1 specification impact. 


Note that different NR-PDSCH data layers from single TRP is special case.


The alignment of PDCCH generation rules among TRPs, e.g. one identical control resource set across TRPs


Signalling the maximum number of multiple NR-PDCCH reception via L1 and/or high layer signalling


Other techniques can be considered. 








