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1 Introduction

In RAN1#78 the following way forward on NAICS was discussed in [1] but with no agreement.

· RAN1 respectfully requests RAN4 to take into account the following interference scenario when introducing test cases for the purpose of fulfilling the WI objective of “ensuring no performance loss than MMSE-IRC in all interference scenarios”, when assistance parameters do not reflect interference conditions and when interference not supported by NAICS is present (e.g. DVRB, precoding granularity) at cells/TPs for which NAICS assistance signaling is provided.
This contribution discusses the necessarity of confirming the test scenarios when assistance parameters do not reflect interference conditions and/or when interference not supported by NAICS is present (e.g. DVRB, precoding granularity) at cells/TPs for which NAICS assistance signaling is provided.
2 Discussion
In the previous meetings on the NAICS topic there were different views on the UE behaviour when the UE gets NAICS assistance information though HL signalling. One outstanding debating is about if there is scenario when assistance parameters do not reflect interference conditions and when interference not supported by NAICS is present (e.g. DVRB, precoding granularity) at cells/TPs for which NAICS assistance signaling is provided to the UE. Under such scenarios if the UE still completely trusts the signalling and takes it as NAICS favourable scenarios and perform NAICS receiver in order to get NAICS gain it may end up with much worse performance than IRC receivers as indicated in [2] [3]. So it’s crucial for the UE to have e.g. dual decoding capability in order to prevent such cases so the objective from the WID as following can be fulfilled.

· Ensure no performance loss compared to LMMSE-IRC receivers in all interference PDSCH scenarios including different transmission modes than that of desired PDSCH, per PRB or PRB-pair based resource allocation for interference PDSCH,  and/or lack of higher-layer signalling, in a wide range of typical network deployment conditions (including also 4Tx) for both CRS based and DM-RS based TMs. 

It’s important to confirm the scenario and reasons why the UE may get wrong information. The first reason is the X2 signaling between eNBs, as indicated in the Figure below from [4]. The X2 procedure acknowledged by RAN3 as suitable to signal NAICS information makes use of the LOAD INFORMAITON message, which consists of a one way transmission with no acknowledgement message from the received eNB sent back to the sending eNB. Therefore, it is possible that the signalling message sent is either lost or corrupted, making the information signalled unavailable at the receiving eNB without the possibility for the sending eNB to know about it and to re-send. 
Observation 1: NAICS information signalled over X2 are not acknowledged by the receiving eNB. It is possible that the signalled information is not available to the receiving eNB without the opportunity to resend them.
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Figure 8.3.1.2-1: Load Indication, successful operation 

The second factor is that, due to different backhaul technologies and variable performance, a backhaul delay and jitter could vary from a few micro seconds (point to point fibre) to tens or up to 100 ms (non-ideal backhauls), so if the the eNB receiving the information uses it as soon as they are available, there is a chance that such information is stale and different from the real interfering cell configuration. 
Observation 2: Due to variable backhaul delay and jitter it is uncertain whether the signalled information from the eNB to the UE will reflect the practical scenario 100% of the time.

With such observations it’s important to define RAN4 performance test to guarantee the scenario when assistance parameters do not reflect interference conditions.

Proposal 1: Define RAN4 performance test when assistance parameters do not reflect interference conditions in order to guarantee the objective to “ensuring no performance loss than MMSE-IRC in all interference scenarios”.
If Proposal 1 can’t be agreed then we suggest getting confirmation from RAN3 on this issue so it can assist RAN4 to set up proper test scenario in NAICS WI to fulfil the WI objective of “ensuring no performance loss than MMSE-IRC in all interference scenarios”. So we propose RAN4 to send LS to RAN3 to get this confirmed.
Proposal 2: If Proposal 1 can’t be agreed RAN4 should send LS as page to RAN3 (cc RAN1, RAN2) to confirm the scenario when assistance parameters do not reflect interference conditions due to backhaul delay and jitter which may make X2 signalled information stale.
3 Conclusions

In this contribution we provide analysis of NAICS signalling with observations and proposals summarized below. 
Observation 1: NAICS information signalled over X2 are not acknowledged by the receiving eNB. It is possible that the signalled information is not available to the receiving eNB without the opportunity to resend them.
Observation 2: Due to variable backhaul delay and jitter it is uncertain whether the signalled information from the eNB to the UE will reflect the practical scenario 100% of the time.

Proposal 1: Define RAN4 performance test when assistance parameters do not reflect interference conditions in order to guarantee the objective to “ensuring no performance loss than MMSE-IRC in all interference scenarios”.
Proposal 2: If Proposal 1 can’t be agreed RAN4 should send LS as proposed in last page to RAN3 (cc RAN1, RAN2) to confirm the scenario when assistance parameters do not reflect interference conditions due to backhaul delay and jitter which may make X2 signalled information stale.
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