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Introduction
In the previous meetings, the following agreement is achieved.
	Agreement in RAN2#111:
The network type (i.e., TN or NTN) should be known to UE. FFS whether to achieve this in an implicit or explicit way.


How to achieve NW type differentiation was discussed in the following email discussion.
[Post112-e] [153] [NTN] Idle mode aspects (Nokia)
	Scope: Discuss: 1) options for "NTN indication" 2) provision of ephemeris and 3) cell (re)selection principles, trying to resolve the FFS from the meeting agreement
	Intended outcome: email discussion report
	Deadline:  Long
In this discussion, using different scrambling of MIB has been mentioned, however, related discussion in RAN1 is missing. We quoted the sentence as below.
In R2-2009454 another implicit way of indicating whether the cell is TN or NTN is provided, namely different scrambling of MIB. While this may be a workable solution, the rapporteur thinks it shall be perhaps discussed and decided by RAN WG1.
In this contribution, we aim to provide a feasibility check on introducing different scrambling MIB sequences.
Discussion
Service-specific MIB was introduced for LTE MBMS, i.e., MIB-MBMS. The related spec is given below.
	3GPP TS 36.211 V16.3.0 (2020-09)
6.6.1 Scrambling
The block of bits , where , the number of bits transmitted on the physical broadcast channel, equals 1920 for normal cyclic prefix and 1728 for extended cyclic prefix, shall be scrambled with a cell-specific sequence prior to modulation, resulting in a block of scrambled bits  according to

where the scrambling sequence  is given by clause 7.2. The scrambling sequence shall be initialised with
 in each radio frame fulfilling . For an MBMS-dedicated cell, the scrambling sequence shall be initialised with in each radio frame fulfilling .


For LTE MBMS, the scrambling sequence is initialized differently, which is unknown to the legacy LTE UEs, so that legacy UEs cannot decode the PBCH.
[bookmark: _Toc61854127]In LTE, an MBMS-dedicated cell is differentiated from a legacy cell by scrambling PBCH initialized with a different initial c_init. 
For current Rel-16 NR, the scrambling procedure is quite similar except for an implicit way to indicate some bits of the candidate SSB index, shown below.
	3GPP TS 38.211 V16.3.0 (2020-09)
7.3.3 Physical broadcast channel
7.3.3.1 Scrambling
The UE shall assume the block of bits , where  is the number of bits transmitted on the
physical broadcast channel, are scrambled prior to modulation, resulting in a block of scrambled bits  according to

where the scrambling sequence c(i) is given by clause 5.2. The scrambling sequence shall be initialized with at the start of each SS/PBCH block where
· for , 𝑣 is the two least significant bits of the candidate SS/PBCH block index
· for , 𝑣 is the three least significant bits of the candidate SS/PBCH block index
with  max being the maximum number of candidate SS/PBCH blocks in a half frame, as described in [5, TS 38.213].


To differentiate NTN and TN cells, using a new scrambling sequence that is unknown to the TN UEs might be feasible. The legacy UEs can search the cell ID for an NTN cell, but cannot decode PBCH because of using a newly defined sequence. The new scrambling sequence can be initialized differently from the one defined in the current TS 38.211.
[bookmark: _Toc61854128]To differentiate NTN and TN cells, using a new scrambling sequence that is unknown to the TN UEs might be feasible, which provides an advantage to reuse the same cell IDs for TN and NTN cells.
[bookmark: _Toc61854129]To identify an NTN cell, the new scrambling sequence initialized differently than the one defined in current 38.211 shall be considered.

Conclusion
In this contribution, we have the following observations
Observation 1	In LTE, MBMS-dedicated cell is differentiated from a legacy cell by scrambling PBCH initialized with a different initial c_init.
Observation 2	To differentiate NTN and TN cells, using a new scrambling sequence that is unknown to the TN UEs might be feasible, which provides an advantage to reuse the same cell IDs for TN and NTN cells.

Based on observations, the following proposals are made
Proposal 1	To identify an NTN cell, the new scrambling sequence initialized differently than the one defined in current 38.211 shall be considered.
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