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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In the last RAN1 meeting, subcell was proposed [1]. Subcell as the grouping method to realize group common search space. The grouping realized by subcells can be used as 1) spatial cell split, 2) beam split, 3) frequency/numerology resource split and 4) coverage split. In this meeting, in [2], we proposed following. Except inter-cell mobility of type 5, we pointed out that beam management and intra-cell mobility boundary is vague and no need of exact definition.
Proposal 1: To have following types of beam/mobility management is supported.
Type 1: To change the beam for PDSCH only.
Type 2: To change the beam for CSI-RS
Type 3: To change the beam for UE specific search space
Type 4: To change the beam for group specific search space
Type 5: To change the beam for PSS/SSS/MIB

We found some of submitted contributions in the last RAN1 discuss similar points or thoughts on subcell so in this document we share our views on these papers especially on beam management aspects. By describing the similar points and different points with these papers, we think more deep discussion is possible and our view could be much clearer. 
Discussion
Comment to Ericsson R1-1612345 "Beam management overview"
In this document, following is observed.
	[bookmark: _Toc465930819]Beam based mobility and beam management is a toolbox of procedures and the right tools should be chosen for a given scenario
[bookmark: _Toc465930820]Level 1: The beam based mobility reporting using MRS measurements typically (but not necessarily) provides coarse/wide beam selection information for a UE which can be used for initial PDCCH transmission, PUCCH reception and low code rate PDSCH, PUSCH transmissions. This should be sufficient to configure the L1/L2 beam management.  The UE selects its receive and transmit beamforming weights autonomously. 
[bookmark: _Toc465930821]Level 2: A sweep of beamformed CSI-RS is used and the UE reports a single beam and CSI useful for link adaptation, at least for rank 1 or 2 transmissions. The report can be used to schedule small packets, delay sensitive packets or as an initial estimate of useful beams to further refine in Level 3 beam management. Typically, many beams are covered in one sweep burst and multiple UEs are simultaneously measuring and reporting based on the one beam sweep. The UE determines RX/TX beamforming autonomously and there is no beam indication in the scheduling DCI.  
[bookmark: _Toc465930822]Level 3: Aperiodically triggered reporting on a set of UE specifically beamformed CSI-RS and CSI reporting supporting full range of ranks and advanced features such as D-MIMO and CoMP. The process P-3 is used to refine the UE beam and a beam indication is supported in the scheduling DCI. Level 3 reporting is typically triggered when there is a large data packet to transmit which will consume many subframes. Level 3 reporting may also be more frequently used at higher carrier frequencies when P-3 may be needed for some terminals that does not have omni coverage. 


We agree observation 1 that beam based mobility and beam management is a toolbox of procedures and the right tools should be chosen for a given scenario. Depending on the traffic pattern, the number of UEs, delay sensitive, antenna deployment and so on, the chosen mobility tool is different. Using our term, type 1 to 5 are used for the scenarios and conditions.
If we understand the proposal correctly, MRS can be per cell or per part of cell. MRS per cell would correspond to the beam for PSS/SSS/MIB. MRS per part of cell would correspond to RS for subcell. MRS per part of cell would be also used for the demodulation of PCFICH like signalling and group common PDCCH. If subcell is not required to operate, MRS per subcell is not used.
When level 1 procedure is used for MRS per cell, it is type 5 in our proposal. When level 1 procedure is used for MRS per subcell, it is type 4 in our proposal. We agree level 1 (or type 4 and 5) are coarse/wide beam selection. We think MRS per cell (= type 5) and MRS per subcell (= type 4) should be distinguished from control channel design and cell level mobility distinction perspective. It looks level 1 selection may be UE based control (or network indication). Then the procedure of MRS change may be initiated by random access procedure or scheduling request like signal transmitted from UE.
We think level 2 would correspond to type 2 and type 3.  For these types, a relative large set of beams may be shared by multiple UEs simultaneously. From MIMO discussion perspective, what UE specific search space is configured may be not so important as far as randomization seed of UE specific search is not linked to PCI. Therefore, for this agenda, to merge type 2 and type 3 should be no problem.
We think level 3 would correspond to type 1. The detailed aperiodic reporting using CSI-RS would be used. We think this would be more eMBB like traffic usage.

 
Comment to ZTE R1-1611415 "Group based beam management" and R1-1611421 "Beam management for Control Channel"
In these documents, following is observed and proposed.
	Observation 1: 
· Group-based beam indication can reduce signalling/feedback overhead and allows certain flexibility of using beams for transmission/reception.
· Group-based beam maintenance can be done such that beam tracking/refinement within a group or multiple groups can be supported in more transparent manner.  
· Group-based beam switching can be supported when multiple beam groups are maintained in order to improve the robustness against unexpected channel blockage.
Observations 2: 
Beam grouping is feasible and is likely to reduce overhead of reporting and indication since multiple Tx beams could be obtained within one group in most of the cases.
Based on the evaluation results and analysis on the benefits of beam grouping, we have the following proposal:
Proposal 1: Support group based beam management in NR.




	Observation 1: Supporting multiple groups of beam including transmission group and at least one alternative group is beneficial for improving link robustness.
Proposal 1: The group of beams selected for DL control channel transmission should be indicated or determined by some predefined rules.
Proposal 2: The transmission scheme(s) used for DL control channel should be configurable with some flexibility.
Proposal 3: A shared beam resource pool can be introduced for DL control and data channel for NR.  Separate indication for beam information or beam switching for DL control and data channel within the shared beam resource pool should be supported.
Proposal 4: The configuration for DL control channel transmission should consider some flexibility to allow multiple settings for DL control transmission. 
Proposal 5: Beam measurement and reporting considering multiple groups should be supported for alternative beam group(s) in addition to the transmission beam group. 


If we understand the proposal correctly, we think TRP centric beam grouping would correspond to type 4 and type 5 in our proposal. As it is described as beam management, we interpreted it is more type 4 behaviour i.e. part of cell. We also think within a subcell, QCL is same i.e. group beams have same QCL.
Within one group-based beam maintenance, a beam selection is realized and this is more transparent manner. This would correspond to type 1, 2 and 3 in our proposal. The group-based beam switching would correspond to the change of subcell.
The group of beams selected for DL control channel transmission would be subcell. We also agree the need of some predefined rules. This subcell selection rule for MIMO context and other usage (multiple coverage extension levels) would be different in the detail but may have some commonality in high levels.
Within a subcell, a beam can be used for type 1, 2 and 3. Especially type 1 is a beam selection for specific transmission.

Comment to ITRI R1-1612197 "Discussion on beam management procedure for initial access"
In this document, following is proposed.
	Proposal 1: The periodic synchronization and broadcasting channels could be considered a coarse beam indicator for UE to perform beam acquisition.
Proposal 2: Whether different TRP could have different number of beams should be studied for the flexibility of network deployment.
Proposal 3: SS channel can apply distinct sequences to different beams for beam identification. In the beam identification procedure, whether the number of beams is unknown should be studied.
Proposal 4: The DL beam information could be implicitly feedbacked via a random access process. 



If we understand correctly, we think the case coarse beam selection using synchronization and broadcasting channel would correspond to our type 5. In addition, we propose part of cell can be coarse beam selection, which is subcell. Therefore, we also propose to consider type 4. Within type 4 of coarse beam, common search space is shared. Therefore, cell concept and TRP mobility can be independent.
Before UE has RRC connection, which subcell (or cell) is selected is the selection of random access resource. We have the same view on subcell (and cell) selection.

Comment to Nokia R1-1612863 "Beam Management – DCI monitoring"
In this document, following is observed and proposed.
	
[image: ]
Observation 1: There needs to be some rules and/or configuration about time domain pattern which of the beams could be used for NR-PDCCH transmission in a given subframe or NR-PDCCH time domain resource(s).
Proposal 1: For NR-PDCCH reception (DCI monitoring), beam management procedure should enable that UE knows a priori how to set its RX beam in certain subframe or NR-PDCCH time domain resource(s).


Although we often described that subcell selection corresponds to a TRP and the beams within a subcell is subset, we do agree the behaviour shown in the figure should not be excluded. The multiple yellow beams from different TRPs would be type 1 in our view. In the figure, all TRPs in a cell are directed to certain UEs. On the other hand, when two sets of three TRPs is within a cell like TRP#1,2,3 and TRP#4,5,6,  which sets of TRPs are used would be subcell selection. 




Conclusion
In this document, our view on submitted contribution in the last RAN1 on beam management is described.
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