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1 Introduction

In RAN2 HANG Zhou meeting, the cell quality derivation has been further discussed and the following agreements were reached.

Agreements for combining of beam measurements if N > 1:

· Averaging will be based on power values (i.e. not dBm values)

· Working assumption: Average of up to best N of the detected beams above absolute threshold

Furthermore, regarding the N configured for deriving the cell quality, it was also agreed that

· N (used in cell quality derivation) is configured per carrier.

· FFS Whether a different value can be configured for NR-SS and CSI-RS and whether it can be configured per cell.
In this contribution, we discuss further about the remaining issues for cell quality derivation, e.g. the FFS left, the details of N configuration. Based on the discussion, corresponding proposals are provided.  
2 Discussion

2.1 Left issues for N used in cell quality derivation
Regarding the N configured for deriving the cell quality, one FFS was left as follows:

· FFS Whether a different value can be configured for NR-SS and CSI-RS and whether it can be configured per cell.
In our understanding regarding the progress in RAN1, there was no conclusion about whether the supported number of NR-SS and supported number of CSI-RS could be same or different. However, since those two are totally different reference signal, and the configurations from the network for NR-SS and CSI-RS are also different and independent from each other, thus, we consider different value should be allowed for NR-SS and CSI-RS configuration.

Proposal 1: Different value configuration should be allowed for NR-SS and CSI-RS.

Furthermore, based on existing RAN1 discussion, the actually transmitted beams in different cells may be different, and this is purely up to eNB implementation that how many beams are transmitted. Considering there might be 16 beams in one cell, while 4 beams in its neighbor cell, it may not be appropriate to assume same N in cell quality derivation could be used. Therefore, we consider it would be better to allow cell specific configuration for the number of N for both NR-SS and CSI-RS on top of carrier specific configuration agreed last time.
Proposal 2: N (used in cell quality derivation) for both NR-SS and CSI-RS could be configured per cell.
2.2 Details of N Configurations
Based on current agreements, the N will be configured per carrier and maybe further per cell, for both NR-SS and CSI-RS. However, how to configure the N has not been discussed yet.

Since the intention of the N is for the UE performing measurements to derive the cell quality based on the beam quality, and it is naturally that the N should be provided at least via dedicated RRC signaling, e.g. signaling like RRCConnectionReconfiguration.
Proposal 3: The N derived for cell quality will be configured at least via dedicated RRC signaling which is quite similar as the RRCConnectionReconfiguration in LTE.

However, because when the N could be configured via dedicated signaling, there is an assumption that there is coordination between the serving and neighbor cells about beam related information through Xn interface, e.g. how many beams are transmitted in neighbor cells or the value of N which is appropriate for the cell quality derivation for neighbor cells. However, in our understanding, as the X2 in LTE, the Xn interface may not be supported all the time, and in some deployment, the Xn interface between neighbor cells may not exist, just as current status for X2 interface. So, in this case, it might be difficult for the UE to determine the N for deriving the cell quality of neighbor cells.
Observation 1: It may be difficult for the serving to provide the value of N in some cases, e.g. no coordination between the serving and neighbor because of lacking of Xn interface. 
In existing 38.300, it was mentioned that 

In multi-beam operations, measurement quantity of a cell is derived from N best beams corresponding to the same cell where the value of N can be configured (see subclause 9.2.4).
And based on this description, the same mechanism could be reused for deriving the cell quality from multiple beams for IDLE or INACTIVE UE. Regarding the IDLE or INACTIVE UE, it is not possible to configure the N from network via dedicated signaling, therefore, some other mechanism is needed as the complementary solution.
Observation 2: The value of N could not be configured for the RRC_IDLE UE or RRC_INACTIVE UE for deriving the cell quality.
There are two alternatives for solving the problems mentioned above:

1. Network implementation is relied on to coordinate the value of N for each cell, and the value of N could also be transmitted via broadcast signaling;

For this solution, the N is supposed to be coordinated by operator, and each cell is supposed to know the value of N for other neighbor cells. In this case, the coordination between different gNB via Xn interface is not needed, and the value of N could be transmitted through dedicated signaling to RRC_CONNECTED UE and through broadcast signaling to RRC_IDLE/RRC_INACTIVE UE.

2. A mapping table between the N and transmitted beams are configured by signaling, and UE could obtain the value of N when obtains the number of transmitted beams in neighbor cells.

For this solution, a mapping table will be sent to the UE through dedicated signaling or broadcast signaling. With this mapping table, the UE could know exactly the value of N when UE could obtain how many beams transmitted in one cell. For example, when UE obtains the mapping table as follows, the UE will determine the value of N as 8 when it obtains there are 64 beams transmitted in specific neighbor cell.
	Transmitted beams in one cell
	Value of N

	1
	1

	2
	1

	4
	2

	8
	4

	16
	4

	32
	8

	64
	8

	…
	…


Table 1. Example of the mapping table for determining the value of N

Therefore, 
Proposal 4: RAN2 is proposed to select one of the options as the solution for the issues mentioned.
3 Conclusions:

In this contribution, we discuss further about the remaining issues for cell quality derivation, e.g. the FFS left, the details of N configuration. Based on the discussion, following observations and proposals are presented respectively.
Regarding the remaining issues for the value of N:

Proposal 1: Different value configuration should be allowed for NR-SS and CSI-RS.

Proposal 2: N (used in cell quality derivation) for both NR-SS and CSI-RS could be configured per cell.
Regarding the configuration for the N:

Observation 1: It may be difficult for the serving to provide the value of N in some cases, e.g. no coordination between the serving and neighbor because of lacking of Xn interface. 

Observation 2: The value of N could not be configured for the RRC_IDLE UE or RRC_INACTIVE UE for deriving the cell quality.

Proposal 3: The N derived for cell quality will be configured at least via dedicated RRC signaling which is quite similar as the RRCConnectionReconfiguration in LTE.

Proposal 4: RAN2 is proposed to select one of the options as the solution for the issues mentioned.
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