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	Reason for change:
	As part of the “RateMatchPatternLTE-CRS” the network configures the LTE MBSFN pattern in the field “mbsfn-SubframeConfigList”. Among others, it includes the (LTE) fields “radioframeAllocationOffset”, “subframeAllocation1” and “subframeAllocation2”. 

Since the NR IE “EUTRA-MBSFN-SubframeConfig” is basically a mirror of the “MBSFN-SubframeConfig” in 36.331, 38.331 just refers to the corresponding field descriptions in 36.331. For example: 

radioFrameAllocationPeriod, radioFrameAllocationOffset
Radio-frames that contain MBSFN subframes occur when equation SFN mod radioFrameAllocationPeriod = radioFrameAllocationOffset is satisfied. Value n1 for radioframeAllocationPeriod denotes value 1, n2 denotes value 2, and so on. When fourFrames is used for subframeAllocation, the equation defines the first radio frame referred to in the description below. Values n1 and n2 are not applicable when fourFrames is used.

In the context of LTE CRS rate matching in NR it is however ambiguous whether “SFN” refers to the SFN of the NR cell which provides the configuration or to the SFN of the LTE cell which applies the actual MBSFN pattern. 
The same ambiguity exists with the “subframeAllocation1” and “subframeAllocation2” in deployments where the NR cell and the LTE cell operate with a subframe offset. 

If the three fields were to be interpreted in relation to the LTE cell’s timing, the NR-connected UE would have to acquire LTE PSS/SSS/MIB. We assume that this was not the intention as it would complicate the UE implementation significantly. We rather assume that an NR UE should interpret the radioFrameAllocationOffset as the offset between the NR SFN and the given MBSFN pattern. Similarly, the subframeAllocation1 and subframeAllocation2 are to be interpreted in relation to the NR frame boundary. 

While the former requires only a clarification in the field description in 38.331 the subframeAllocation:s require an additional timing offset since the 6-bit bitmaps cannot refer to any possible subframe within the radio frame.  

Furthermore, according to 36.331, the UE interprets the subframe allocation bitmaps differently depending on whether the (LTE) cell uses TDD or FDD. Like for the “SFN”, the UE should not be required to acquire MIB and SIB1 of the LTE cell to determine the duplex mode. It may simply assume that the LTE cell uses the same duplex mode as the NR cell for which the rate matching is configured. 


	
	

	Summary of change:
	1) EUTRA-MBSFN-SubframeConfigList-> radioFrameAllocationOffset: 
Clarify in the field description of radioframeAllocationPeriod in 38.331 that the SFN refers to the SFN of the NR serving cell.

2) EUTRA-MBSFN-SubframeConfigList-> subframeAllocation:
Add a slotOffset to the EUTRA-MBSFN-SubframeConfig by which the UE shifts the provided subframeAllocation1 and subframeAllocation2. 

3) EUTRA-MBSFN-SubframeConfigList-> subframeAllocation:
Clarify in the field descriptions of subframeAllocation and subframeAllocation2 that the UE assumes the duplex mode (FDD / TDD) of the NR cell. 

Impact Analysis: 
Impacted functionality: PDSCH rate matching around LTE CRSs.

If the UE is implemented according to the change but the NW is not, 
1) the first change could imply that the UE uses the NR SFN whereas the NW expects it to acquire the LTE SFN. If the SFNs are not aligned, the UE assumes LTE MBSFN subframes to appear in wrong slots which could leading to decoding faliures and RLF. 
2) the second change would not cause any interoperability problem since the NW would not use the newly introduced parameter (and the UE assumes no subframe offset)

If the NW is implemented according to the change but the UE is not,
1) the first change could imply that the UE acquires the LTE SFN whereas the NW expects it to use the NR SFN. If the SFNs are not aligned, the UE assumes LTE MBSFN subframes to appear in wrong slots which could leading to decoding faliures and RLF. 
2) the second change could imply that the NW configures a parameter which the UE does not comprehend. In this case the UE may reject the RRC configuration. 


	
	

	Consequences if not approved:
	1) It is unclear whether the LTE-CRS pattern provided through NR RRC is defined in relation to the NR- or LTE (sub-)frame boundaries. 

2) The timing of the EUTRA-MBSFN-SubframeConfig (and hence the RateMatchPatternLTE-CRS) would have to be interpreted in relation to the LTE cell’s timing which would imply that the NR-connected UE has to acquire the LTE PSS/SSS/MIB. 
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[bookmark: _Toc535261538]–	RateMatchPatternLTE-CRS
The IE RateMatchPatternLTE-CRS is used to configure a pattern to rate match around LTE CRS. See TS 38214 Clause 5.1.4.2.
RateMatchPatternLTE-CRS information element
-- ASN1START
-- TAG-RATEMATCHPATTERNLTE-CRS-START

RateMatchPatternLTE-CRS ::=         SEQUENCE {
    carrierFreqDL                       INTEGER (0..16383),
    carrierBandwidthDL                  ENUMERATED {n6, n15, n25, n50, n75, n100, spare2, spare1},
    mbsfn-SubframeConfigList            EUTRA-MBSFN-SubframeConfigList                                              OPTIONAL,   -- Need M
    nrofCRS-Ports                       ENUMERATED {n1, n2, n4},
    v-Shift                             ENUMERATED {n0, n1, n2, n3, n4, n5}
}

-- TAG-RATEMATCHPATTERNLTE-CRS-STOP
-- ASN1STOP


	RateMatchPatternLTE-CRS field descriptions

	carrierBandwidthDL
BW of the LTE carrier in number of PRBs (see TS 38.214 [19], clause 5.1.4.2).

	carrierFreqDL
Center of the LTE carrier (see TS 38.214 [19], clause 5.1.4.2).

	mbsfn-SubframeConfigList
LTE MBSFN subframe configuration (see TS 38.214 [19], clause 5.1.4.2) FFS_ASN1: Import the LTE MBSFN-SubframeConfigList.

	nrofCRS-Ports
Number of LTE CRS antenna port to rate-match around (see TS 38.214 [19], clause 5.1.4.2).

	v-Shift
Shifting value v-shift in LTE to rate match around LTE CRS (see TS 38.214 [19], clause 5.1.4.2).



=== Unmodified Sections omitted ===
[bookmark: _Toc535261659]–	EUTRA-MBSFN-SubframeConfigList
The IE EUTRA-MBSFN-SubframeConfigList is used to define an E-UTRA MBSFN subframe pattern (for the purpose of NR rate matching).
EUTRA-MBSFN-SubframeConfigList information element
-- ASN1START
-- TAG-EUTRA-MBSFN-SUBFRAMECONFIGLIST-START

EUTRA-MBSFN-SubframeConfigList ::= 	SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF EUTRA-MBSFN-SubframeConfig

EUTRA-MBSFN-SubframeConfig ::=      SEQUENCE {
    radioframeAllocationPeriod          ENUMERATED {n1, n2, n4, n8, n16, n32},
    radioframeAllocationOffset          INTEGER (0..7),
    subframeAllocation1                 CHOICE {
        oneFrame                            BIT STRING (SIZE(6)),
        fourFrames                          BIT STRING (SIZE(24))
    },
    subframeAllocation2                 CHOICE {
        oneFrame                            BIT STRING (SIZE(2)),
        fourFrames                          BIT STRING (SIZE(8))
    }                                                                                                                   OPTIONAL,   -- Need R
    ...,
	[[
	slotOffset-v15xy                INTEGER (1..9)                                                                      OPTIONAL    -- Need R
	]]
}

-- TAG-EUTRA-MBSFN-SUBFRAMECONFIGLIST-STOP
-- ASN1STOP

	EUTRA-MBSFN-SubframeConfig field descriptions

	radioframeAllocationOffset
Field as defined in MBSFN-SubframeConfig in TS 36.331 [10]

	radioframeAllocationPeriod
Field as defined in MBSFN-SubframeConfig in TS 36.331 [10], where SFN refers to the SFN of the NR serving cell.

	slotOffset
Indicates an offset in number of NR slots (at 15 kHz SCS) by which the UE shifts (postpones) the subframeAllocation1 and subframeAllocation2. 

	subframeAllocation1
Field as defined in MBSFN-SubframeConfig in TS 36.331 [10], where the UE assumes the duplex mode (FDD or TDD) of the NR cell for which the EUTRA-MBSFN-SubframeConfig is provided.

	subframeAllocation2
Field as defined in MBSFN-SubframeConfig-v1430 in TS 36.331 [10], where the UE assumes the duplex mode (FDD or TDD) of the NR cell for which the EUTRA-MBSFN-SubframeConfig is provided.
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