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With the introduction of 5G NR, an LTE cell can be connected to different types of core network (i.e. EPC or 5GC). The UE supporting LTE, however, may actually support LTE connected to only one type of core network. This brings a performance problem related to cell reselection from NR to LTE in the current version (June-2019) of 3GPP Rel-15 standard.
The problem is that a UE camped on NR cell has no idea about which CN generation (EPC / 5GC) an LTE neighbour cell is connected to. This is because the NR SIB5, which provide information about the LTE neighbour cells do not carry any information related to the neighbour cells' CN connection to the UE. As a result, the UE's cell reselection process will consider also such LTE cells which only has connection to a CN generation which is not accessible or allowable for the UE, thus UE will need to acquire SIB1 of the candidate LTE cell to determine whether it can access the cell or not. This acquisition of SIB1 needs to be performed repeatedly, i.e. the UE can only exclude the cell as cell reselection candidate as long as the UE stays in the current cell, because the same EARFCN+PCI combination can be reused in other geographical location in the network. 
Although the problem does not cause system failure, unnecessary SIB1 acquisition increases UE battery consumption. In this paper, we propose solutions to the problem about CN type for cell reselection from NR to LTE.
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Details of the problem
Here we provide details about scenarios where UE suffers from the abovementioned problem:
A) The UE does not support LTE connected to 5GC and is camped on NR cell. The current cell has such LTE neighbour cell(s) which is/are connected to 5GC only.
B) The UE does not support LTE connected to EPC and is camped on NR cell. The current cell has such LTE neighbour cell(s) which is/are connected to EPC only.
C) The UE supports LTE connected to EPC and is camped on NR cell, but the UE has S1 mode disabled as per 3GPP TS 24.301 (V15.5.0, chapter 4.5). The current cell has such LTE neighbour cell(s) which is/are connected to EPC only.
Proposed solution
To save unnecessary SIB1 reading, we suggest that system information messages which provide information about LTE neighbour cells (i.e. NR SIB5) be extended to carry information about neighbour cells' CN connection, i.e. to indicate whether neighbour LTE cells on an E-UTRA carrier frequency are connected to EPC, 5GC or both. The indication is set per frequency instead of per cell for simplicity, and it is also a reasonable deployment to connect all LTE cells on the same frequency to the same core network type. If a UE does not support the indicated CN type, it may choose not to perform measurements of this E-UTRA carrier frequency. Therefore, we have the following proposals.
Proposal 1:	In NR SIB5, introduce a field for each E-UTRA carrier frequency, indicating whether the cells on this carrier frequency are connected to EPC, 5GC or both. 
Proposal 2:	If a UE does not support the indicated CN type, it may choose not to perform measurements of this E-UTRA carrier frequency.
Conclusion
It is proposed to discuss and decide on the following proposal:
Proposal 1:	In NR SIB5, introduce a field for each E-UTRA carrier frequency, indicating whether the cells on this carrier frequency are connected to EPC, 5GC or both. 
Proposal 2:	If a UE does not support the indicated CN type, it may choose not to perform measurements of this E-UTRA carrier frequency.
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