Page 1

3GPP TSG-RAN WG4 Meeting #82

R4-1701746
Athens, Greece, 13 - 17 February 2017
Agenda item:
7.31.2
Source:
Intel Corporation
Title:
Discussion on Enhanced CRS-IM network assistance framework
Document for:
Discussion
1. Introduction

In RAN #73 meeting the “LTE Enhanced CRS and SU-MIMO Interference Mitigation Performance Requirements” WI was approved [1]. The work item has the following objectives on the CRS-IM enhancements:
	· Investigate feasibility and specify requirements for the CRS-IM receivers for the generic scenarios with different number of CRS APs (2, 4) and different number of UE receive antennas for synchronous networks.

· Stage 1: Investigate performance benefits and feasibility of using CRS-IM receivers.

· Stage 2: Specify UE demodulation and CSI reporting performance requirements to verify practical CRS-IM operation for the identified scenarios based on the outcome of Stage 1.


In RAN4 #80bis and RAN4 #81 meetings multiple agreements on the Enhanced CRS-IM were reached. One of the open questions is related to the CRS-IM assistance information signalling and blind detection. The following agreements were reached on this aspect [2]:

	· Companies encouraged to bring inputs on CRS-IM assistance information availability assumptions (e.g. RRC signalling, detection feasibility, etc). .


In this contribution we provide our further views on the question and make recommendations on the how Rel-14 CRS-IM network assistance framework.
2. Discussion
In order to apply CRS-IM processing at the receiver side UE needs certain information on the neighbouring (interferer) cell parameters. In particular to mitigate the interference for the CRS from the neighbouring cell UE needs information on the following neighbouring cell parameters:

· Physical Cell ID: this information is required to derive CRS sequence and CRS RE mapping

· Number of CRS APs: together with Cell ID this information allows to derive CRS RE mapping

· MBSFN subframe configuration: this information allows UE to adjust behavior for the MBSFN subframes, where CRS may be present in the control region only.

In accordance to the current LTE assumptions, the respective information is provided to the UE by the eNB using RRC signalling. In particular, the following information elements are provided to the R13 CRS-IM capable UEs [TS 36.331]:

NeighCellsCRS-Info-r13 ::=

CHOICE {


release






NULL,


setup






CRS-AssistanceInfoList-r13
}

CRS-AssistanceInfoList-r13 ::=
SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r13
CRS-AssistanceInfo-r13 ::= SEQUENCE {


physCellId-r13





PhysCellId,


antennaPortsCount-r13



ENUMERATED {an1, an2, an4, spare1},


mbsfn-SubframeConfigList-r13

MBSFN-SubframeConfigList
OPTIONAL,
-- Need ON

...

}
eNB is expected to provide UE with information on a set of neighbouring cells and for a set of different carriers where UE may operate (Pcell, Scell(s)). The CRS assistance is provided for each UE independently and expected to include information on all neighbouring cells and additionally provided for all component carriers. For the case of dense deployments and/or for the case of multi-carrier operation, CRS Assistance may impose substantial RRC signalling overhead.
Observation #1: CRS assistance RRC signalling may result in non-marginal overhead in case of dense multi-carrier deployments.

In general, UEs may be capable of blind CRS assistance information detection including the number of CRS APs, Cell ID and MBSFN subframe pattern. Therefore, using RRC signalling of CRS-IM assistance information may be not completely justified under all conditions. So, further studies on the feasibility of blind detection of CRS assistance information can be done as a part of the Rel-14 work. 
The following approaches for the detection of required CRS assistance information can be considered:

· Physical Cell ID => Cell search procedure

· CRS APs number => CRS presence detection or PBCH decoding

· MBSFN subframe patterns => CRS presence detection or SIB2 reading
The detection of Physical Cell ID and number of CRS APs is relatively easy to be supported and does not impose substantial implementation complexity. Meantime, the detection of the MBSFN patterns was not studied in 3GPP in details and may generally be relatively complex and unreliable since requires acquisition of the neighbouring cell system information (SIBs). Hence, CRS assistance signalling cannot be completely avoided. 

Observation #2: Depending on implementation, UEs may be capable of blind detection of neighbouring cell PCID and number of CRS APs. Detection of neighbouring cell MBSFN subframe configuration may impose higher complexity and may be unreliable under certain scenarios.

Meantime, we would like to note that many existing LTE networks do not use MBSFN and MBSFN subframes are not configured. Hence, signalling or detection of this parameter may not be required. 
Observation #3: MBSFN subframe configurations may not be used in all networks and all neighbouring cells.

Hence, we think that eNB may be required to provide CRS Assistance only under conditions when serving and/or neighbouring cells use MBSFN subframes. Such approach would allow reducing RRC overhead and meantime would avoid impacts on the UE complexity and performance. The following framework can be suggested:
· UE is capable of CRS parameters blind detection (Cell ID + CRS APs number)

· In case network uses MBSFN patterns

· eNB provides CRS Assistance signalling on the neighbouring cell MBSFN configurations

· UE may still rely on blind detection of dominant interferers Cell ID and number of CRS AP and will take into account the MBSFN configurations of neighbouring cells

· In case network does not use MBSFN patterns

· eNB may not provide CRS Assistance signalling

· UE uses blind detection of dominant interferers Cell ID and number of CRS APs. UE may assume that MBSFN subframes are not configured in the neighbouring cells.
· UE is not capable of CRS parameters blind detection (Cell ID + CRS APs number)

· eNB provides UE CRS Assistance signalling

Proposal #1:
Introduce Rel-14 UE capability of CRS assistance information (PCID and Number of CRS APs) blind detection.

Proposal #2:
eNBs provide CRS Assistance (at least MBSFN subframe configurations) to the blind detection capable UEs only under conditions when serving and/or neighbouring cells use MBSFN subframes.
3. Conclusions

In this contribution, we’ve provided views on the Enhanced CRS-IM network assistance framework. In summary, we make the following proposals:

Proposal #1:
Introduce Rel-14 UE capability of CRS assistance information (Cell ID and number of CRS APs) blind detection.

Proposal #2:
eNBs provide CRS Assistance (at least MBSFN subframe configurations) to the blind detection capable UEs only under conditions when serving and/or neighbouring cells use MBSFN subframes.
References
[1] RP-161877 “New Work Item Proposal: Enhanced CRS and SU-MIMO Interference Mitigation Performance Requirements for LTE”, Intel Corporation, Huawei, LGE, RAN #73, September 2016

[2] R4-1610716 “WF on Enhanced CRS-IM Performance Requirements”, Intel Corporation, LGE, Huawei, HiSilicon, Ericsson, RAN4 #81, November 2017
PAGE  
3/3

