3GPP TSG-RAN WG4 Meeting #84                                 R4-1707853
Berlin, Germany, 21 - 25 August, 2017
Agenda Item:
9.6.2
Source: 
CMCC

Title: 


 Further discussion on measurement capability 
Document for:
Discussion
1. Introduction

In the last meeting, measurement capability for NR was discussed and it is agreed that there will be no NR FDD/TDD differentiation in the number of carriers to be monitored [1]. This contribution provides further discussion on the measurement capability.
2. Discussion 
2.1 Definition of intra/inter frequency measurement
In the last meeting, there is no decision whether CSI-RS is considered or not in the definition of intra/inter frequency measurement. First of all, UE shall synchronize with the target cell based on SS block before performing measurement. Even the target cell and serving cell have the same CSI-RS frequency location, UE has to retune to do the synchronization if the SS block of target cell is not in the UE active bandwidth. Secondly , the configuration of CSI-RS, including transmission bandwidth, measurement bandwidth and frequency location, maybe very flexible. If CSI-RS is considered, the definition of intra/inter frequency measurement maybe very complex. What’s more, CSI-RS for L3 mobility is configured to UE via dedicated signalling, which cannot be used in idle mode. From above analysis, it is proposed to define intra/inter frequency measurement only based on SS block. 
Proposal 1: CSI-RS is not considered in the definition of intra/inter frequency measurement.
According to the agreement in the last meeting [1], there are several options to define intra frequency measurement based on SS block:

Option 1 : Same SS block centre frequency location for serving cell and target cell

Option 2 : Same gNB transmission centre frequency for serving cell and target cell

Option 3 : SS block can be measured without retuning UE RF or measurement gap

Option 4 : Other reference

Since SS block location maybe not align with carrier centre frequency in NR, option 2 is not recommended. As for option 3, whether measurement gap is needed or not is related to the UE architecture and the active bandwidth parts, it is difficult to define a unified measurement capability requirements, as discussed in [2]. Considering that SS block is used for mobility in both idle mode and connected mode, it is rational to define intra/inter frequency measurement according to the location of SS block. If serving cell and target cell have the same SS block centre frequency, it is intra frequency measurement. If serving cell and target cell do not have the same SS block centre frequency, it is inter frequency measurement.

Proposal 2: it is proposed to define intra/inter frequency measurement according to the SS block centre frequency location.  
2.2 Measurement capability
Measurement capability is related to the network deployment, system performance and UE capability. As discussed in [2] and [3], the possible number of deployed frequency carriers can be conclude from the agreed frequency ranges in Rel-15. For example, an operator may get 1GHz spectrum for the frequency ranges above 6GHz, there will be about 3 frequency carriers assuming 400MHz CBW. For frequency ranges below 6GHz, there may be 2 frequency carriers if an operator gets 200MHz spectrum and the CBW is 100MHz. In total, there will be 5 frequency carriers. 
We would like to point out that from the network point of view, intra-frequency cells have the same center frequency, and inter-frequency cells have different center frequencies. As shown in Figure 1, from network perspective, cell1 and cell 2 are intra-frequency cells, cell1 and cell3 are inter-frequency cells.
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Figure 1
If intra/inter frequency measurement is defined according to the SS block location, the number of inter-frequency measurement is also related to the possible SS block location for a given channel bandwidth. The intra-frequency cells may have different frequency resource of SS block transmission in order to avoid the neighbor cell interference. As a result, the number of inter-frequency measurement is increased. For example, there are 3 cells as shown in Figure2, from network point of view, they are intra-frequency cells. Since these three cells do not have the same SS block transmit location, the measurement of them are inter-frequency measurement. If there are 5 inter-frequency carriers from the network point of view and there are 3 possible SS block location for a given CBW, then there will be 15 possible inter-frequency measurement UE needs to perform.
Observation 1: if intra/inter frequency measurement is defined according to the SS block location, the number of inter-frequency measurement is related to the possible SS block location for a given channel bandwidth. As a result, the number of inter-frequency measurement maybe increased.
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Figure 2

As discussed above, the number of inter-frequency measurement depends on the possible SS block location for a given channel bandwidth. So there will be more carriers for UE to monitor. On the other hand, if UE has to monitor too many carriers, it will have impact on system performance. In LTE, UE is capable of monitoring 8 LTE carriers. Considering that NR shall not have worse performance than LTE. It is proposed that the NR UE shall be capable of monitoring [8] NR carriers.  
Proposal 3： the NR UE shall be capable of monitoring [8] NR carriers. 

According to the WID of NR, LTE is the only inter-RAT supported by NR UE in this release. In LTE, IncMon is introduced from the network deployment point of view. Considering that in LTE and NR DC scenario, the legacy LTE network deployment will be reused. So it is proposed to reuse LTE measurement capability to define NR UE E-UTRAN measurement capability.

Proposal 4: the NR UE shall be capable of monitoring:

· 8 TDD E-UTRA inter-frequency carriers , and 

· 8 FDD E-UTRA inter-frequency carriers 

3. Conclusion
This contribution provides discussion on the definition of intra/inter measurement and measurement capability. 
The proposals are:
Observation 1: if intra/inter frequency measurement is defined according to the SS block location, the number of inter-frequency measurement is related to the possible SS block location for a given channel bandwidth. As a result, the number of inter-frequency measurement maybe increased.
Proposal 1: CSI-RS is not considered in the definition of intra/inter frequency measurement.
Proposal 2: it is proposed to define intra/inter frequency measurement according to the SS block centre frequency location.  

Proposal 3: the NR UE shall be capable of monitoring [8] NR carriers. 

Proposal 4: the NR UE shall be capable of monitoring:

· 8 TDD E-UTRA inter-frequency carriers , and 

· 8 FDD E-UTRA inter-frequency carriers 
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