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1. Introduction
In RAN2#122, there has been heated discussion on signaling or the TN coverage area and the frequency information with the following options considered:
· Option 1: Frequency information (i.e. a list of TN frequencies) for each TN coverage area is indicated directly under each TN coverage area configuration.
· Option 2: A TN coverage area configuration is associated with a TN coverage Area ID. The frequency information for TN coverage area is indicated by adding TN coverage area IDs in SIB4 and SIB5.
· Option 3: Frequency index bitmap is indicated under each TN coverage area, where the frequency index refers to the frequency’s position in the frequency list of the current SIB4.
We took a step forward with the following agreement made:
We no longer consider option 3 alone for signaling the frequency information for TN coverage area (in case option 3 should be combined with option 1). Come back in the next meeting to decide between option 2 (plus possible fixes if needed) and option 1+3. 
In this paper, we give some analysis on the option 2 and option 1+3 and share our recommendation.
2. [bookmark: _Toc12718547]Discussion
Firstly, we would like to clarify that the TN coverage information provided is not limited to NR TN coverage, the EUTRA coverage can also be provided since UE would perform inter-frequency or inter-RAT frequency cell reselection evaluation.
Proposal 1: Both of the NR TN coverage and EUTRA coverage can be provided.
During the offline discussion [AT122][103][NR-NTN Enh] NTN-TN cell reselection [1], companies raised that there is need to provide the coverage information for frequencies not included in SIB4/5, e.g. for moving cell case that NW can provide more information about the TN coverage and would not need to update such information frequently. For example, as shown below, since the TN coverage is fixed on earth, all the TN cell coverage information in the figure can be provided and there is no need to update such information from T1 to T3 but the inter-frequency/inter-RAT neighbor cell information provided in SIB4/5 may vary in T1, T2 or T3.


Figure 1. An example of TN coverage and NTN coverage
To achieve this, we understand it is better to introduce a new SIB to include such information so that it can be update separately from other information.
Proposal 2: Introduce a new SIB to provide the TN coverage information and it is allowed to provide coverage information for frequencies not included in SIB4/5.
· Option 1+3: Frequency info indicated under each TN coverage area with signaling optimization using frequency index bitmap
· Option 2: Coverage area ID introduced in SIB4 and SIB5
Both option 2 and option 1+3 are targeting to reduce the signaling overhead required to provide the association between the frequencies and coverage area while which one would be more cost-effective for signaling depends on how the network would provide such information.


Figure 2: Two examples on providing the TN coverage information
If the network provides the TN coverage information as shown in Example 1, there would be multiple cells and frequencies associated with such coverage information and in this case going for option 1+3 would be more cost-effective for signaling. If the network provides the coverage information as shown in Example 2, there would be more than one coverage information associated with one frequency. On the surface, it looks like that going for option 2 would save more signaling but actually more accurate TN coverage information would be provided and the overall signaling overhead would be higher.
We understand allowing UE to skip TN measurements where is no TN coverage would be mainly used in the area where there is intersection of TN and NTN coverage, e.g. in the desert edge and the seaside as shown in the figure below.


Figure 3: Intersection of TN and NTN coverage
With the above understanding and analysis, we would prefer to provide the TN coverage information as shown in Example 1 in Figure 2 and thus the option 1+3 would be more cost-effective for signaling.
Proposal 3: The frequency info should be indicated under each TN coverage area and frequency index bitmap referring to the frequencies in SIB4 and 5 should be introduced to reduce the signaling overhead, i.e. option 1+3.
3. Conclusion and proposals
Based on the analysis in previous sections, the following proposals are given: 
Proposal 1: Both of the NR TN coverage and EUTRA coverage can be provided.
Proposal 2: Introduce a new SIB to provide the TN coverage information and it is allowed to provide coverage information for frequencies not included in SIB4/5.
Proposal 3: The frequency info should be indicated under each TN coverage area and frequency index bitmap referring to the frequencies in SIB4 and 5 should be introduced to reduce the signaling overhead, i.e. option 1+3.
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