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1	Introduction
In this document we analyse an issue with the configuration of MBSFN subframe patterns in the context of the RateMatchPatternLTE-CRS. We provide a corresponding document and CR [1] to RAN2 to fix the problems. Therefore, this document is only for RAN1’s information. 
[bookmark: _Ref178064866]2	Discussion
2.1	Reference to “SFN”
As part of the “RateMatchPatternLTE-CRS” in 38.331 the network configures the LTE MBSFN pattern in the field “mbsfn-SubframeConfigList”. It informs the UE about the presence and placement of LTE MBSFN subframes and thereby tells the UE where it does not need to rate match the NR PDSCH around LTE CRSs.
The “EUTRA-MBSFN-SubframeConfig” in 38.331 is basically a mirror of the “MBSFN-SubframeConfig” in 36.331 and the field descriptions in 38.331 only point to the corresponding field descriptions in 36.331. This is generally OK but ambiguous with respect to the timing offset to be used: 
The gNB provides the UE with the (LTE) field “radioframeAllocationOffset” for which 36.331 says the following: 
	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 its original context of 36.331 the field determines the offset between the EUTRA SFN and the MBSFN pattern. If one would apply the same in the context of LTE CRS rate matching in NR, a UE being RRC connected in NR would have to acquire LTE PSS/SSS/MIB to determine the correct timing of the given MBSFN pattern. We think that this was not the intention as it would complicate the UE implementation significantly. We rather believe that an NR UE may interpret the radioFrameAllocationOffset as the offset between the NR SFN and the given MBSFN pattern. 
[bookmark: _Toc536546494]According to our 38.331 CR in [1], an NR UE may interpret the radioFrameAllocationOffset in the EUTRA-MBSFN-SubframeConfig as the offset between the NR SFN and the given MBSFN pattern.
[bookmark: _Ref536449879]To reflect this in the specifications, we provided a corresponding 38.331 CR in [1] which clarifies in the field description of radioframeAllocationPeriod in 38.331 that the SFN refers to the SFN of the NR serving cell.
2.2	Subframe offset between NR and LTE cells
The clarification according to 0 solves the problem when the frame boundaries of the NR- and LTE cells are aligned (even if the actual SFNs are not the same). But if the NR- and LTE cells operate with a subframe offset the gNB cannot indicate this to the UE. The reason is that the subframe allocation bitmaps in EUTRA-MBSFN-SubframeConfig contain only 6 bit and therefore do not allow addressing all 10 subframes in a radio frame. As a consequence, the UE would apply the MBSFN subframe allocations to the wrong LTE subframes. 
[bookmark: _Toc536546495]The current definition of the EUTRA-MBSFN-SubframeConfig in 38.331 does not support a deployment with subframe offset between overlaid NR- and LTE cells. 
To address the problem, a slot offset should be added which indicates the number of NR slots by which the UE postpones the subframeAllocation1 and subframeAllocation2. For example, an offset value 1 indicates that the first (left most) bit of the subframeAllocation does not correspond to NR slot #1 (FDD) but rather to slot #2, and so on. 
[bookmark: _Toc536546496]According to our 38.331 CR in [1], a slotOffset in the EUTRA-MBSFN-SubframeConfig indicates the number of NR slots by which the UE postpones the subframeAllocation1 and subframeAllocation2.

The changes required to fix the above-mentioned problems affect only the RRC specification. Therefore, we suggest to let RAN2 resolve the issue as suggested in [1] unless RAN1 considers it necessary to provide additional input to RAN2. 
[bookmark: _Toc536546497]Let RAN2 resolve the issue as suggested in [1] unless RAN1 considers it necessary to provide additional input to RAN2
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Conclusion
In the previous sections we made the following observations: 
Observation 1	According to our 38.331 CR in [1], an NR UE may interpret the radioFrameAllocationOffset in the EUTRA-MBSFN-SubframeConfig as the offset between the NR SFN and the given MBSFN pattern.
Observation 2	The current definition of the EUTRA-MBSFN-SubframeConfig in 38.331 does not support a deployment with subframe offset between overlaid NR- and LTE cells.
Observation 3	According to our 38.331 CR in [1], a slotOffset in the EUTRA-MBSFN-SubframeConfig indicates the number of NR slots by which the UE postpones the subframeAllocation1 and subframeAllocation2.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Let RAN2 resolve the issue as suggested in [1] unless RAN1 considers it necessary to provide additional input to RAN2
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