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Discussion
1 Introduction
At RAN3#85, the Group received an LS from RAN1 with a request to enable needed signaling to support the NAICS solution [1]. This was followed with RAN2’s working assumption to signal to UEs following parameters [2]:

physCellId-r12




PhysCellId,


p-b-r12





INTEGER (0..3),

crs-PortsCount-r12



ENUMERATED {n1, n2, n4, spare},


mbsfn-SubframeConfig-r12

MBSFN-SubframeConfigList



OPTIONAL,
-- Need ON

p-aList-r12




SEQUENCE (SIZE (1..maxP-a-PerNeighCell)) OF P-a,

transmissionModeList-r12

BIT STRING (SIZE(8)),


resAllocGranularity-r12


INTEGER (1..4),

This is to be provided for each neighbor cell that is to be included in the NAICS. Now, RAN3’s task is to make sure this information is available in the serving cell and that it is as accurate as possible.

2 Discussion

2.1 NAICS information

The content of the NAICS information is a momentary configuration of the transmitter at the neighbor cell. Historically, the procedure used to exchange the configuration has always been X2 Setup and eNB Configuration Update, via the Served Cell Information IE. However, it has to be observed that the information exchanged this way has been expected to be rather static. For interference cancellation purposes, there was another procedure defined: Load Information. Initially designed to inform about received interference, evolved so that also configuration is provided, if this configuration may change often.
The PCI, the number of ports and the MBSFN config is already present in the Served Cell Information; PB is available in the Load Information, but as part of the RNTP information, which make it availability for NAICS questionable. The PA list, the transmission mode list and the resource allocation granularity need to be added to either of the two. There is yet 3rd option: if some of the settings are not expected to change at all, they may be pre-configured from OAM and not exchanged over X2 at all. The decision on the procedure to use is very important: NAICS efficiency depends on the accuracy of the data delivered to the served UEs.
Considering the above, RAN3 may either request further guidance from RAN1 on the frequency of change of the NAICS parameters, or design the X2 signaling so that the content of the LOAD INFORMATION message can be flexibly adapted to the needs. In the latter case, the signaling may be based on following principles:
· A new IE is added to the LOAD INFORMATION to contain NAICS data;

· Each IE within the new IE is optional: if it is not included, the previous value is still used;

This means only the first LOAD INFORMATION needs to carry all the data, in future only the changed information is provided. 

Proposal 1: If no further guidance concerning dynamism of the NAICS information is provided, it should be implemented based on the Load Information procedure, but so that only the updated information is provided.
2.2 NAICS mechanism

RAN3 is responsible to enable exchange the NAICS information, but also to enable complete inter-eNB NAICS signaling. For that, likely scenario needs to be considered.

Efficiency of NAICS depends on the accuracy of the information provided to the UE. If the NAICS information is dynamic and thus possible to be exchanged in the Load Information, as proposed above, then the impact on X2AP signaling and processing may be significant. In addition, NAICS utilization is linked to the availability of NAICS capable UEs. In case such UEs are not active in specific cells, there is no need for NAICS network support throughout the whole network, but rather the network assistance information is more relevant in the areas where NAICS capable UE do exist. In order to avoid overloading X2AP when it is not necessary, the mechanism should enable NAICS start and stop request. 

NAICS support limits the scheduling freedom at the neighbor eNBs, too. Therefore, in case the neighbor can not provide NAICS information, or must stop providing it, the serving eNB must be informed about it, so that it can stop using NAICS. 

Proposal 2: NAICS signaling enables NAICS start and stop request; also the neighbor must be able to inform the serving eNB it stops provided NAICS support.

3 Conclusions

In this paper we have analysed the requirements for efficient NAICS signaling. They are summarized in the two proposals:

1) If no further guidance concerning dynamism of the NAICS information is provided, it should be implemented based on the Load Information procedure, but so that only the updated information is provided.

2) NAICS signaling enables NAICS start and stop request; also the neighbor must be able to inform the serving eNB it stops provided NAICS support.

A CR implementing the above proposal is provided in [3].

Additionally, if RAN3 decides to request more information from RAN1 and RAN4, the request should address, among others, two issues:
· Request for information on expected dynamism of the NAICS parameters;

· Information that X2AP and RRC signaling and processing introduce implementation-dependant delay;
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