[bookmark: OLE_LINK2][bookmark: OLE_LINK3]3GPP TSG-RAN WG2 Meeting #95                                        	     R2-165712
Göteborg, Sweden 22nd - 26th Aug 2016 

[bookmark: Source]Agenda item:	7.10
Source:	NEC
Title:               Issue on 12 and 16-port CSI-RS resource configuration
[bookmark: DocumentFor]Document for:	Discussion and Decision		

1 Introduction
In LTE Release 13, 12 and 16-port CSI-RS are supported in EBF/FD-MIMO. And it was agreed that the resource for 12 and 16-port CSI-RS is aggregated with legacy 4 and 8-port CSI-RS resource configurations. However, in the current RRC specification [1], we see an issue on the number of CSI-RS configuration for 12 and 16- port CSI-RS. In this contribution, we discussed the issue and provide our view on how to solve it.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
In RAN2#92, CSI-RS resource configuration was discussed based on the RAN1 LS on EBF/FD-MIMO signalling [2], and in RAN2 email discussion [93#15], companies proposed to reuse the legacy resourceConfig-r11 together with the new defined resourceConfig-r13 for resource configuration of 12 and 16-port CSI-RS, and the related CR [3] was approved in RAN#71, the discussion history is detailed in annex.
While in the latest version of 36.331, the resource configuration for 12 and 16-port CSI-RS is defined in IE CSI-RS-ConfigNZP, and shown as follows
CSI-RS-ConfigNZP-EMIMO-r13 ::=	CHOICE {
	release						NULL,
	setup						SEQUENCE {
		nzp-resourceConfigList-r13		SEQUENCE (SIZE (1..2)) OF NZP-ResourceConfig-r13,
		cdmType-r13						ENUMERATED {cdm2, cdm4}	OPTIONAL	-- Need OR
		}
}

	eMIMO-Info
Parameter: CDMType, see TS 36.211 [21, 6.10.5.2]. EUTRAN configures this field only for CSI processes that include eMIMO-Type set to nonPrecoded.

	resourceConfig
Parameter: CSI reference signal configuration, see TS 36.211 [21, table 6.10.5.2-1 and 6.10.5.2-2]. resourceConfig-r11 should be ignored if eMIMO-Info-r13 is configured.



There are two maintenance errors:
1. There is no definition of eMIMO-Info, actually the name should be CSI-RS-ConfigNZP-EMIMO
2. Resource configuration for 12 and 16-port.
· From the yellow marked places, we can see that the size of new defined NZP-ResourceConfig-r13 is (1…2), so if 12 and 16-port CSI-RS need to be aggregated, the legacy 1 configuration should also be used, or else the number of configurations are not enough.
· [bookmark: OLE_LINK6]But in the IE description of resourceConfig, there is a sentence (marked as blue) “resourceConfig-r11 should be ignored if eMIMO-Info-r13 is configured”, which means new resource configuration should be separately used to aggregate 12 and 16-port CSI-RS.
· From the discussion, we can see that the blue marked place conflicts with the approved CR [3]. Only with nzp-resourceConfigList-r13 is not enough to obtain the resource configuration of 12 and 16-port CSI-RS if resourceConfig-r11 is ignored.
Based on the discussion, we propose corrections for the two issues.
Correction for editorial issue
We propose to change the name of eMIMO-Info to be CSI-RS-ConfigNZP-EMIMO.
Corrections for resource configuration issue
We propose to remove the sentence “resourceConfig-r11 should be ignored if eMIMO-Info-r13 is configured”.
In addition, to make the configuration more clear, we propose to add one clarification sentence “if CSI-RS-ConfigNZP-EMIMO-r13 is configured, resourceConfig-r11 shall be used together for 12 and 16 ports CSI-RS” in the description of resourceConfig.
We also prepared the corresponding CR in [4]. 
3 Conclusion
In this contribution, we discussed about the issue of CSI-RS resource configuration, and propose that:
Proposal: Correct the two maintenance issues for resource configuration of 12 and 16-port CSI-RS.
4 [bookmark: _Ref344215723]References
[1] 3GPP TS 36.331, "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC) Protocol specification".
[2] R2-156884, "LS on EB/FD-MIMO signalling", RAN1 to RAN2, Anaheim, USA, 16th - 20th November, 2015.
[3] RP-160519, "EBF/FD-MIMO changes related to remaining issues LS on EB/FD-MIMO signalling", RAN#71, Göteborg, Sweden, 7th - 10th March, 2016.
[4] [bookmark: _GoBack][bookmark: OLE_LINK18][bookmark: OLE_LINK19]R2-165713, "Correction on 12/16-port CSI-RS resource configuration for FD-MIMO", NEC, RAN2#95, Göteborg, Sweden, 22nd - 26th August, 2016

Annex
In this section, we listed the history of the discussion about resource configuration for 12 and 16-port CSI-RS in RAN2.
Companies discussed the issues on EBF/FD-MIMO parameters, and the agreements in RAN2#93 are as follows:
R2-161219	Remaining issues on EBF/FD-MIMO parameters	Samsung Telecommunications	discussion

Agreements:

-	…
-	Introduce support for 12 and 16 antenna ports with TM9 by extending the CSI-RS-Config-v13x0 with the option to additionally signal up to 2 NZP resource configurations as well as the CDM type.

=>	Remaining aspect to be discussed offline together with contribution R2-161868
And in the following email discussion [93#15], companies proposed to reuse the legacy resourceConfig-r11 in addition to the new defined (1…2) resourceConfig-r13 for 12 and 16-port CSI-RS, and the related CR [3] was approved in RAN#71. The CSI-RS resource configuration part of the CR is listed as follows:
–	CSI-RS-ConfigNZP
The IE CSI-RS-ConfigNZP is the CSI-RS resource configuration using non-zero power transmission that E-UTRAN may configure on a serving frequency.
CSI-RS-ConfigNZP information elements
-- ASN1START

CSI-RS-ConfigNZP-r11 ::=		SEQUENCE {
	csi-RS-ConfigNZPId-r11			CSI-RS-ConfigNZPId-r11,
	antennaPortsCount-r11			ENUMERATED {an1, an2, an4, an8},
	resourceConfig-r11				INTEGER (0..31),
	subframeConfig-r11				INTEGER (0..154),
	scramblingIdentity-r11			INTEGER (0..503),
	qcl-CRS-Info-r11				SEQUENCE {
		qcl-ScramblingIdentity-r11		INTEGER (0..503),
		crs-PortsCount-r11				ENUMERATED {n1, n2, n4, spare1},
		mbsfn-SubframeConfigList-r11	CHOICE {
				release						NULL,
				setup						SEQUENCE {
					subframeConfigList			MBSFN-SubframeConfigList
				}
		}																OPTIONAL	-- Need ON
	}																	OPTIONAL,	-- Need OR
	...,
	[[	csi-RS-ConfigNZPId-v13x0		CSI-RS-ConfigNZPId-v13x0		OPTIONAL	-- Need ONeMIMO-Info-r13					CHOICE {
			release						NULL,
			setup						SEQUENCE {
				nzp-resourceConfigList-r13		SEQUENCE (SIZE (2..8)) OF ResourceConfig-r13,
				cdmType							ENUMERATED {cdm2, cdm4}	OPTIONAL	-- Need OR
			}
		}																OPTIONAL	-- Need ON
	]]
}

CSI-RS-ConfigNZP-EMIMO-r13 ::=	CHOICE {
	release						NULL,
	setup						SEQUENCE {
		nzp-resourceConfigList-r13		SEQUENCE (SIZE (1..2)) OF NZP-ResourceConfig-r13,
		cdmType-r13						ENUMERATED {cdm2, cdm4}	OPTIONAL	-- Need OR
		}
}

NZP-ResourceConfig-r13 ::=	SEQUENCE {
	resourceConfig-r13				ResourceConfig-r13,
	...
}

ResourceConfig-r13 ::=				INTEGER (0..31)

-- ASN1STOP

	CSI-RS-ConfigNZP field descriptions

	antennaPortsCount
Parameter represents the number of antenna ports used for transmission of CSI reference signals where an1 corresponds to 1, an2 to 2 antenna ports etc. see TS 36.211 [21, 6.10.5].

	cdmType
EUTRAN configures this field only for CSI processes that include eMIMO-Type set to nonPrecoded.

	qcl-CRS-Info
Indicates CRS antenna ports that is quasi co-located with the CSI-RS antenna ports, see TS 36.213 [23, 7.2.5]. EUTRAN configures this field if and only if the UE is configured with qcl-Operation set to typeB.

	resourceConfig
Parameter: CSI reference signal configuration, see TS 36.211 [21, table 6.10.5.2-1 and 6.10.5.2-2].

	subframeConfig

Parameter: , see TS 36.211 [21, table 6.10.5.3-1].

	scramblingIdentity

Parameter: Pseudo-random sequence generator parameter, , see TS 36.213 [23, 7.2.5].



As marked in green, there is no sentence “resourceConfig-r11 should be ignored if eMIMO-Info-r13 is configured” in the description section of resourceConfig, but in the 36.331, this CR is not captured correctly.
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