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Discussion
1      Introduction
In 3GPP RAN1 AdHoc meeting which was held in January 2019[1], UL and DL beam management latency reduction has been agreed as below:

Agreement 

For UL beam management latency reduction in controlling PUCCH spatial relation, the maximum RRC configurable number of spatial relations for PUCCH (i.e., maxNrofSpatialRelationInfos) is increased to be 64 per BWP.

· FFS: RRC and/or MAC CE signaling overhead reduction related to this.

For latency and overhead reduction for DL beam management,

· No new CSI-RS design and no new term such as ‘sub-time unit’ or ‘sub-symbol’ are introduced in Rel-16, i.e., no support of sub-time unit for beam management RS shorter than 1 OFDM symbol

And the identifier (ID) that can be used at least for indicating panel-specific UL transmission was discussed as below:
Agreement
An identifier (ID), agreed in RAN1#95, that can be used at least for indicating panel-specific UL transmission is to be down-selected or merged from the following alternatives in next RAN1 meeting:

· Alt.1: an SRS resource set ID, where FFS on further association to other RS (if needed)

· Alt.2: an ID, which is directly associated to a reference RS resource and/or resource set 

· Alt.3: an ID, which can be assigned for a target RS resource or resource set

· Alt.4: an ID which is additionally configured in spatial relation info

2      Latency and Overhead Reduction for Multi-panel Transmission
When talking about enhancements on multi-beam operation, it is vital and critical to reduce latency and overhead due to multi-TRP and multi-panel transmission would cause large complexity and more flexibility, which may bring the difficulty of implementation. Making a balance between performance and overhead with taking many aspects about practical application into consideration is needed and essential.
2.1     Multi-panel transmission for PUSCH
According to the offline discussion in 3GPP RAN1 AdHoc meeting, there were two controversial views on the panel-specific beam selection for PUSCH transmission but not achieved any agreements [2]. It was simply described as single panel selection or multiple panel(s) for PUSCH transmission.
Offline Proposal:
· Support PUSCH transmission from one best panel 
· Support PUSCH transmission from all UE panels simultaneously with following restrictions

· Common power amplifier can be assumed for all UE panels (i.e. no further optimization of UL power control)

· Down-select from the two alts

· Alt1: Only rank 1 transmission

· Alt2: Not applicable to power class 3 UEs

In our opinion, supporting PUSCH transmission from multiple panels is reasonable, which will be good for further enhancement and evolution. And the single selected panel scheme is just a special case. However, the number of panels should be restricted with taking latency and overhead into consideration. Due to UE panel activation and deactivation mechanism, we have the proposal as below:

Proposal 1: Support PUSCH transmission from UE’s active panels simultaneously.
2.2     Beam management based on SRS resource transmssion
As we know, a device can be configured with one or several SRS resource sets. And a SRS resource set has several SRS resources which can be separately configured as periodic, semi-persistent and aperiodic SRS resource type for per SRS transmission. 
· A periodic SRS is transmitted with a certain configured periodicity and a certain configured slot offset within that periodicity; 
· A semi-persistent SRS has a configured periodicity and slot offset in the same way as a periodic SRS. However, actual SRS transmission according to the configured periodicity and slot offset is activated and deactivated by means of MAC CE signaling; 
· An aperiodic SRS is only transmitted when explicitly triggered by means of DCI.

Considering the flexible SRS resource type configuration and latency reduction, the suitable SRS period is needed. Here, the understanding of SRS period is generalized. It means that periodic SRS has a fixed SRS period and aperiodic SRS has a variable SRS period. Relying only on the fixed SRS period causes large latency and reduces the flexibility and efficiency of the system. It should be adaptive and chosen based on actual wireless network quality. Therefore, study beam-swept SRS transmission period adaption mechanism is essential. By learning and training during some time, finding the suitable SRS period to make a balance between latency and performance based on temporary channel quality. Due to SRS configuration triggered by means of DCI would cause large overhead if beam-swept SRS transmission period adaption mechanism is used, we propose that SRS configuration can be triggered by means of MAC CE signaling with using the adaption mechanism. And we have the following proposal:
Proposal 2:  Study beam-swept SRS transmission period adaption mechanism to find the suitable SRS period for latency and overhead reduction by means of MAC CE signaling.
A device can be configured with multiple SRS resource sets that can be used for different purposes, including both downlink and uplink multi-antenna precoding (codebook and non-codebook) and downlink and uplink beam management. How to choose the proper beam-swept SRS transmission type should be controlled by gNB via RRC configuration, especially for UL beam management.
Proposal 3: For UL beam management, gNB should control and select proper beam-swept SRS transmission via RRC configuration.

3      Enhancement on Multi-panel Transmission
3.1     Panel-specific UL transmission
In Rel-16, an identifier (ID) that can be used at least for indicating panel-specific UL transmission is supported. An identifier (ID), agreed in RAN1#95, that can be used at least for indicating panel-specific UL transmission is to be down-selected or merged from the following alternatives in next RAN1 meeting:

· Alt.1: an SRS resource set ID, where FFS on further association to other RS (if needed)

· Alt.2: an ID, which is directly associated to a reference RS resource and/or resource set 

· Alt.3: an ID, which can be assigned for a target RS resource or resource set

· Alt.4: an ID which is additionally configured in spatial relation info

Currently, it seems that SRS resource set ID may be defined as UE panel-specific ID. While, considering the possibility of SRS resource multiplexing for further multi-panel enhancements, it is better to introduce a new panel-specific ID which can be associated to a reference RS resource or resource set (such as SRS, NZP CSI-RS, and/or SSB) for UL transmission. Then we have the following proposal:
Proposal 4: 
At least Alt.2 should be supported. The supported ID should be directly associated to a reference RS resource and/or resource set.

3.2     UE panel activation/deactivation mechanism
Study UE panel activation and deactivation mechanism is beneficial for UE power saving and enhancement on multi-panel UL transmission. To ensure the reliability and robustness of system, UE panel activation or deactivation should be partially controlled by gNB, or at least inform related information to gNB and which will give assistance for gNB to make a good decision. The number of active UE panels could be determined by UE’s transmission capacity and TRP’s configuration jointly to make a compromise on system performance and latency. Therefore, we support both gNB indication on UE’s panel activation/deactivation and UE’s own decision on some of UE’s panel activation/deactivation with informing this to gNB.
Proposal 5: Support both gNB indication on UE’s panel activation/deactivation and UE’s own decision on some of UE’s panel activation/deactivation with informing this to gNB.

4      Conclusion
In this contribution, we have the following proposals:
Proposal 1: Support PUSCH transmission from UE’s active panels simultaneously.

Proposal 2:  Study beam-swept SRS transmission period adaption mechanism to find the suitable SRS period for latency and overhead reduction by means of MAC CE signaling.
Proposal 3: For UL beam management, gNB should control and select proper beam-swept SRS transmission via RRC configuration.

Proposal 4: 
At least Alt.2 should be selected or included. The supported ID should be directly associated to a reference RS resource and/or resource set.

Proposal 5: Support both gNB indication on UE’s panel activation/deactivation and UE’s own decision on some of UE’s panel activation/deactivation with informing this to gNB.
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