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1 Introduction
In RAN1 #94bis meeting, a new work item “Enhancements on MIMO for NR” started. The main discussion point was DCI design for multiple beams [1]. At first, this contribution expresses our preference with respect to the DCI design. After that, we address issue of the URLLC operation during SRS antenna switching, which is an issue related to UE side antenna panels.
2 Discussion
2.1  PDCCH design
In RAN1 #94bis meeting, a new work item “Enhancements on MIMO for NR” [2] started. Then, following agreement was made [1]. The agreement recommends considering backhaul latency, downlink control overhead, specification impact and so on. We provide another aspect to be considered for the down-selection.
	Agreement

For eMBB multi-TRP/panel transmission down-select among the following in RAN1#95:

· Alt0: Support only single PDCCH design

· FFS: Whether multiple PDCCH design is also needed 

· Alt1: Support only multiple PDCCH design

· FFS: Whether single PDCCH design is also needed 

· Alt2: Support both multiple PDCCH and single PDCCH design

· FFS: PDCCH design for URLLC

Aspects to be considered in the down-selection: backhaul latency, downlink control overhead, specification impact (including RAN2 specs), UE complexity (related to power control, timing adjustment, and blind dection), DCI/UCI design, scheduler flexibility, intra-UE PUCCH/PUSCH transmission, Rel-15 PDCCH blockage probability, CSI feedback, etc.


The agreement was made only for eMBB multi-TRP/panel transmission.  We think unified design for both eMBB and ULRRC will be required soon or later. So, when considering the down-selection, RAN1 should consider both eMBB and URLLC aspect.

We think that the main motivation for the multi-TRP/pane transmission is to increase user data throughput and reliability using multiple beams. The second motivation is to overcome the beam blocking issue, which is very important for the URLLC operation because the beam link failure degrades latency and reliability of the user data session significantly. 
 When the beam blocking happens on the beam for the Alt0: single PDCCH, the single PDCCH with the beam blocking lose a connectivity between the UE and the network completely, which requires immediate beam recovery procedure. On the other hand, Al1: multiple PDCCH design has robustness toward the beam blocking because the other beam with PDCCH except for the failed beam may be still alive. As for Alt2, we don’t see the benefit to support single PDCCH design, which require ideal backhaul and low torrent. Therefore, we prefer Alt0. 
Proposal 1: Support only multiple PDCCH design for eMBB/URLLC multi-TRP/panel transmission.
2.2 UE side antenna panel mechanism during SRS antenna switching
Following is a discussion scope in this AI. Therefore, we discuss UE side antenna panel mechanism in case of SRS antenna switching taking into account URLLC use case.  
RP-182067 WID
	· Enhancements on multi-TRP/panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:

· Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission

· Perform study and, if needed, specify enhancements on uplink control signalling and/or reference signal(s) for non-coherent joint transmission
· Multi-TRP techniques for URLLC requirements are included in this WI



In Rel15 TS38.214 Section 6.2.1, there is a description regarding DL CSI acquisition using antenna switching. In my understanding, the antenna switching is performed within 1 slot basically. In a specific case such as aperiodic 1T4R, it requires 2 slots.  When multiple CCs are configured and multi beam transmissions with multiple TRP/Panels environment are configured, there are a lot of occasions of the DL CSI acquisition.  For example, for 5 component carriers and 3 multiple beams in a CC, 15 different DL CSI acquisitions may be required in different timing.

Observation 1: Under multi beam environment with CA scenario, many DL CSI acquisition occasions may be required in different timing.
During the antenna switching for DL CSI acquisition, UE can’t transmit/receive any other signal besides SRS in all component carriers because the antenna switching cause glitch and the antenna configuration isn’t normal.

Observation 2: During the antenna switching for DL CSI acquisition, UE can’t transmit/receive any other signal besides SRS in all component carriers.
If the antenna switching is performed independently in a UE side each antenna panel. The glitch and the influence of irregular antenna configuration may not affect other antenna panels with other component carriers (See Figure1).
Proposal 2: Support UE side antenna panel mechanism during the antenna switching to increase normal TX/RX opportunity.
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Figure 1 Relationship among antenna panel, component carrier and prohibited normal TX/RX
3
Conclusions
In this contribution, the following proposals are made:
Proposal 1: Support only multiple PDCCH design for eMBB/URLLC multi-TRP/panel transmission.
Observation 1: Under multi beam environment with CA scenario, many DL CSI acquisition occasions may be required in different timing.
Observation 2: During the antenna switching for DL CSI acquisition, UE can’t transmit/receive any other signal besides SRS in all component carriers.
Proposal 2: Support UE side antenna panel mechanism during the antenna switching to increase normal TX/RX opportunity.
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