3GPP TSG RAN WG1 Meeting #86	R1-167200
Gothenburg, Sweden, August 22-26, 2016

Agenda Item:	8.1.6
Source:	Huawei, HiSilicon
Title:	RRM Measurement for NR
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]New Radio (NR) Access Technology Study Item (SI) has been approved in the RAN plenary #71 meeting [1]. RRM measurement is an important topic for NR to support key performance for mobility and beam management. 
This contribution discusses the requirement and considerations of UL-based RRM measurement for NR. Also DL-based RRM measurement is revisited for NR to support beam management.
[bookmark: OLE_LINK3][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Requirement of RRM Measurement for NR
[bookmark: _GoBack]In LTE, UE uses the PSS/SSS to obtain synchronization and the PCID of the neighbor cells, then performs the RRM measurements based on the CRS pattern associated with that cell. After that UE sends the RRM measurement reports to the serving eNB. However, some issues on RRM measurement as below should be taken into account for NR:
· For network power saving and interference reduction, DL measurement signal transmission should be reduced in dense networks, especially minimizing the always-on signals.
· DL mobility requires DL measurement signal transmission and UE measurement report. This two-step measurement is challenging to achieve the NR design target with 0 ms mobility interruption for some high speed scenarios which requires frequent measurements. 
· In high carrier frequency transmission, the sudden interruptions due to low SINR drop in serving beam may be unavoidable. Even if a UE can perform measurements before the SINR becomes low, the UE may not be able to send measurement reports for the serving beam and waits for handover command. It will lead to high handover failure and radio link problems.
· When UE number to TRP port number ratio is large, it makes sense to have DL based measurements shared among the active UEs. However, with lower UE number to TRP port number ratios, few or none of the UEs access certain TRP ports, DL measurement is not so efficient. 
· Beam based RRM measurement needs to be considered to finish beam switch/refinement.  
Observation 1: RRM measurement need to be reconsidered for NR.
UL-based Measurement
In order to address the above issues in section 2, UL based measurement should be enabled for NR to determine the association between a UE and TRP using network-oriented measurements as shown in Fig. 1. The measurements can be based on a UE’s uplink transmissions such as a UE-dedicated sounding reference signals (e.g. SRS) and/or tracking signals. In order to flexibly optimize the serving TRP set(s) to a UE, the measurement information between a UE and TRPs needs to be obtained by the radio access network.
 [image: ]
Fig. 1: As a UE moves in UDN, the surrounding TRPs are monitoring and periodically measuring a UE’s uplink channels

3.1 RRM measurement for UE in active state
For UE in active state, UE-specific uplink sounding reference signals should be configured in on-going data transmission for RRM measurement in a manner that the employed parameters are independent of the serving TRPs. Reconfiguration is done in an on-demand basis, i.e. when two (possibly moving) UEs with potentially conflicting configurations are about to cause interference to each other’s uplink signal transmissions.
Mobility decision for a given hyper cell is made at the network side and based on UL measurements, e.g. sounding reference signals sent by the UE and detected by the network. No report of downlink measurements needs to be sent over the air interface. Assuming CU/DU architecture is present, illustrations on intra-hyper cell mobility and inter-hyper cell mobility procedure are shown in Fig. 2 and 3 respectively. Note that the definition of CU and the message exchanges between CU and TRP is out of the scope of this paper. For intra-hyper cell mobility, the TRP change is transparent to UE. For inter-hyper cell mobility, UE establishes the connection to the new TRP after receiving the mobility command, and starts data transmissions in the new TRP.


Fig. 2: Intra-Hyper cell mobility procedure




Fig. 3: Inter-Hyper cell mobility procedure
3.2 RRM measurement for UE in battery-saving state
For a UE in battery-saving state, UE-specific uplink tracking channel should also be configured. This is important since it allows for the network to continue keeping track of the locations of the UEs, allowing efficient paging, maintain uplink timing alignment and determining UE-TRP association. For example, multiple TRPs receiving uplink tracking can make joint decision that which TRP is the best one for UE association. The intra-hyper cell and inter-hyper cell mobility procedure are similar to Fig.2 and 3. Also the paging message can be sent on the best TRP, instead of tracking area in LTE.
Proposal 1: The RRM measurements in NR can rely on UE's UL transmissions such as sounding reference signals and tracking signals. 
Proposal 2: UE-specific UL SRS can be configured when a UE is in active state. UE-specific tracking signals can be configured for a UE in battery-saving state.
[bookmark: _Toc450916569][bookmark: _Toc450916600][bookmark: _Toc450948360][bookmark: _Toc450948447]3.3 Mobility related considerations
Two levels of network controlled mobility are agreed in RAN2 [3]: one is RRC driven mobility which can be called as L3 based mobility, and one is MAC/PHY driven mobility with zero/minimum RRC involvement which can be called as L1/L2 based mobility. 
Relying on uplink measurements, mobility management may lead to a quite low signalling overhead on the air interface. UL measurement can also largely reduce DL measurement signal (e.g. CRS) transmission for network power saving and interference reduction purposes. We suggest to use UL measurement for both L1/L2 based intra-hyper cell mobility and L3 based inter-hyper cell mobility.
In the meantime, downlink-based measurement can still be configured for the purpose of dynamic channel measurement and beam management. It can be particularly useful in scenarios where there are only a few TRPs in a coverage area (e.g. rural deployment). For idle UE, DL measurement can be also used for L3 based hyper cell reselection. Then we suggest to use DL measurement for L1/L2 based intra-hyper cell mobility, and for L3 based hyper cell reselection.
Proposal 3: UL measurement is used for both L1/L2 based intra-hyper cell mobility and L3 based inter-hyper cell mobility. DL measurement is used for L1/L2 based intra-hyper cell mobility and L3 based hyper cell reselection.
DL-based Measurement
When intra-TRP and inter-TRP beamforming procedure within hyper cell is applied in NR, DL beam based RRM measurement needs to be considered to perform beam switch/refinement. Beam change is more frequent when UE moves within a hyper cell. Therefore, beam based RRM procedure is more dynamic. In order to implement this dynamic beam switch/refinement, fast BMI (beam measurement information) report is needed. For example, these reports can be fed back to hyper cell by PUSCH/PUCCH like feedback channel. 
Different from LTE, the definition on report event for DL beam based RRM procedure needs to be considered. For example, multiple beams’ combination in beam based procedure is preferred to further enhance coverage. Therefore, new report events for supporting DL beam based RRM measurement need to be defined, e.g. average BMI report of multiple beams. 
The corresponding RS design to support DL beam based RRM measurement should consider the requirement of fast beam tracking/refinement and less overhead. UE performs these measurements through RS ports for which the UE is not aware of the TRP to port mapping.
Proposal 4:  Dynamic BMI (beam measurement information) report and report event for DL beam based RRM measurement need to be explored in NR. 
Conclusions
Observation 1: RRM measurement need to be reconsidered for NR.
Proposal 1: The RRM measurements in NR should rely on UE's UL transmissions such as sounding reference signals and tracking signals. 
Proposal 2: UE-specific UL SRS can be configured when a UE is in active state. UE-specific tracking signals can be configured for a UE in battery-saving state.
Proposal 3: UL measurement is used for both L1/L2 based intra-hyper cell mobility and L3 based inter-hyper cell mobility. DL measurement is used only for L1/L2 based intra-hyper cell mobility and L3 based hyper cell reselection.
Proposal 4:  Dynamic BMI (beam measurement information) report and report event for DL beam based RRM measurement need to be explored in NR. 
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