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1 Introduction
In RAN1#86, #86b and #87, the beam management procedures have been discussed and the following DL and UL beam management procedures were agreed [1] [2].
Agreements: 
· The following DL L1/L2 beam management procedures are supported within one or multiple TRPs:

· P-1: is used to enable UE measurement on different TRP Tx beams to support selection of TRP Tx beams/UE Rx beam(s)

· For beamforming at TRP, it typically includes a intra/inter-TRP Tx beam sweep from a set of different beams

· For beamforming at UE, it typically includes a UE Rx beam sweep from a set of different beams

· FFS: TRP Tx beam and UE Rx beam can be determined jointly or sequentially

· P-2: is used to enable UE measurement on different TRP Tx beams to possibly change inter/intra-TRP Tx beam(s)

· From  a possibly smaller set of beams for beam refinement than in P-1
· Note: P-2 can be a special case of P-1

· P-3: is used to enable UE measurement on the same TRP Tx beam to change UE Rx beam in the case UE uses beamforming

· Strive for the same procedure design for Intra-TRP and inter-TRP beam management

· Note: UE may not know whether it is intra-TRP or inter TRP beam 

· Note: Procedures P-2&P-3 can be performed jointly and/or multiple times to achieve e.g. TRP Tx/UE Rx beam change simultaneously

· Note: Procedures P-3 may or may not have physical layer procedure spec. impact

· Support managing multiple Tx/Rx beam pairs for a UE

· Note: Assistance information from another carrier can be studied in beam management procedures

· Note that above procedure can be applied to any frequency band
· Note that above procedure can be used in single/multiple beam(s) per TRP 
· Note: multi/single beam based initial access and mobility treated within a separate RAN1 agenda item

Agreements: 
· UL beam management is to be further studied in NR

· Similar procedures can be defined as DL beam management with details FFS, e.g.:

· U-1: is used to enable TRP measurement on different UE Tx beams to support selection of UE Tx beams/TRP Rx beam(s)

· Note: this is not necessarily useful in all cases

· U-2: is used to enable TRP measurement on different TRP Rx beams to possibly change/select inter/intra-TRP Rx beam(s)

· U-3: is used to enable TRP measurement on the same TRP Rx beam to change UE Tx beam in the case UE uses beamforming

· FFS Indication of information related to Tx/Rx beam correspondence is supported

· Study UL beam management based on:

· PRACH

· SRS

· DM-RS

· Other channels and reference signals are not precluded

· Study uplink beam management procedure by considering the Tx/Rx beam correspondence

· For the case of TRP and UE have Tx/Rx beam correspondence

· For the case of TRP has no Tx/Rx beam correspondence and/or UE has no Tx/Rx beam correspondence

In this contribution, a couple of issues on DL and UL beam management procedure are addressed.
2 Discussion
The beam management procedure has been intensively discussed in RAN1. The DL beam management procedures such as P-1, P-2 and P-3 were agreed in RAN1 #86. The UL beam management procedures such as U-1,U-2 and U-3 were agreed in RAN1 #86b. We understand that the DL beam management procedure and the UL beam management procedure are operated independently. When the UL/DL channel reciprocity cannot be assumed, both DL beam management procedure and UL beam management procedure need to be performed respectively. On the other hand, when the UL/DL channel reciprocity can be assumed in both UE and TRP, the result of the beam selection based on the DL beam management procedure can be reused to identify suitable UL beam selection. It means that TRP and UE can skip the UL beam management procedure. 
The DL/UL beam procedure can be split into two phase to reduce a number of beams to be evaluated. In the first phase, it can perform rough preferable beam selection to reduce a number of beam candidates. In the second phase, it can perform accurate beam selection among the beam candidates reduced in the first phase beam management. In general, both first and second phase beam management are performed using only one of either DL  or UL beam management procedure. 
When comparing the first phase of DL beam management procedure and the first phase of UL beam management procedure, the first phase of DL is easy to use because the first phase of the DL doesn’t require UE coordination for UE reception, on the other hand, the first phase of UL requires coordinated UL transmission to avoid a collision among multiple UE transmission . When considering the second phase of UL beam management procedure, the coordinated UE transmission is easy because the resource allocation for the second phase of UL can be configured by UE specific manner. The UE specific resource configuration for the second phase of UL can easily avoid the collision.
Observation 1: For the rough beam selection(the first phase),the DL beam management is easy to be used compared to the UL.

Observation 2: For the accurate beam selection/beam change ( the second phase), either DL or UL beam management is easy to be used.
As mentioned above, the DL RS used for the first phase may be common RS among UEs (TRP specific) because the first phase DL RS needs to be transmitted toward arbitrary direction toward many UE with no prior knowledge about preferable beam direction. The DL RS used for the second phase may be configured by UE specific manner because the second phase DL RS needs to provide many beam candidates with high resolution toward specific direction. When there are many TRPs around the UE, the UE needs to evaluate multiple phase 2 beam candidates associated with the TRPs, which would cause serious DL RS resource overhead issue. In order to resolve the issue, it should be considered to use UL beam procedure for the second phase beam procedure. We propose a joint DL/UL beam management operation such as DL beam management procedure for the phase 1 and UL beam management procedure for the phase 2. Different TRP can receive UL RS from the UE simultaneously using common frequency/time resource among the TRPs even if the hybrid antenna architecture is used to the TRPs. In this method, DL RS overhead can be dramatically reduced. For example, assuming 10 TRP around the UE, an amount of the UL RS in the phase 2 beam management requires only 1/10 resource compared to the DL RS resource. In order to realize the TRP side coordinated reception, the most important point is that these TRPs need to know the UL resources where the phase 2 UL beam sweeping is performed before the phase 2 procedure starts. Figure 1 shows an example of signal exchange between UE and TRP for the joint DL/UL operation.
Observation 3: In the accurate beam selection/beam change ( the second phase), the UL beam　management can reduce time/frequency resources for beam reference signal.
Proposal 1: The joint DL/UL beam management operation under channel reciprocity environment should be supported to reduce DL signaling overhead.
Proposal 2: NR should support efficient UL RS resource allocation method for the TRP side coordinated UL RS reception.
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Figure 1 an example of signal exchange among entities.
3. 
Conclusions
In this contribution, the following proposals are made:
Observation 1: For the rough beam selection(the first phase),the DL beam management is easy to be used compared to the UL.

Observation 2: For the accurate beam selection/beam change ( the second phase), either DL or UL beam management is easy to be used.
Observation 3: In the accurate beam selection/beam change ( the second phase), the UL beam　management can reduce time/frequency resources for beam reference signal.

Proposal 1: The joint DL/UL beam management operation under channel reciprocity environment should be supported to reduce DL signaling overhead.
Proposal 2: NR should support efficient UL RS resource allocation method for the TRP side coordinated UL RS reception.
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