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1. Introduction

In the last RAN4 meetings, how to handle UE behavior for unknown NS values was discussed based on an LS [1] from RAN2 in [2-4] where three different definitions of UE behaviors for unknown NS values were proposed. In this contribution, we compare them and propose a way forward on this issue. 
2. Discussion

2.1. Brief overview
Firstly, we share the proposals by three companies [2-4]. Although there are several scenarios and the associated UE behaviors were proposed, here we focus on the individual solution. As for details, refer to the contributions [2-4] since we may misunderstand their proposals and intentions.

· Solution l 1: in [2]

· For an eNB, it needs to inform UEs of multiple NS values. One of them should be NS_01.

· Note that legacy UEs shall be able to read NS_01 with the above multiple NS values.
· For a new UE, it shall be able to read multiple NS values signaled by eNB. Then, it follows the new NS value.
· A new UE in the market prior to the addition of a new NS value cannot understand a new NS value but can read NS_01 and follows NS_01. The behavior should be the same as for NS_01.

· A new UE in the market after the addition of a new NS value follows the new NS value.
· Proposal 2: in [3]
· For an eNB, it signals the existing NS, a new NS or an added NS for a new channel bandwidth.
· For a new UE, in principle, it shall be able to behave in a way as if it received NS_01 when they receive unknown NS value.
· A new UE in the market prior to the addition of a new NS value ignores the new NS value and the behavior should be the same as for NS_01.

· A new UE in the market after the addition of a new NS value follows the new NS value.
· Proposal 3: in [4]

· A new UE shall not connect to the cell when they receive any unknown NS values.  
· That means it considers itself cell barred.
2.1.1. What we can obtain from each solution?
The outcome we can obtain from each solution is summarized in Table 2.1.1-1 where each UE type means the followings.

· Legacy: UEs are already in the market. Hence, we cannot change their implementation anymore. Note that still, we, however, manage to control their behavior to some extent if we use the solution 1
· A: This is a new UE and supports a feature proposed in [2-4]. It is, however, in the market prior to the addition of a new NS. Thus, they cannot understand the new NS values regardless of the solutions.
· B: This is a new UE and supports a feature proposed in [2-4]. It is in the market after the addition of a new NS. Thus, it can understand the new NS values regardless of the solutions.
Table 2.1.1-1: Outcome of each solution
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From the above table, it can be seen that the solution 2 and 3 do not solve anything for legacy UEs. On the other hand, with the solution 1, at least we can make legacy UEs controlled to some extent. In addition, in most cases, we would be able to make them satisfy regulatory requirements with resource block restriction method and/orPUCCH over provisioning if necessary
· Observation 1: From legacy UEs management point of view, solution 1 is the most attractive.

From efficient use of spectrum point of view, the solution 1 is the most attractive as well since with the solution 2 and 3, we cannot handle any legacy UEs in our network

· Observation 2: From efficient use of spectrum point of view, the solution 1 is the most attractive.

On the other hand, it is also our understanding is that we should respect regulatory requirements as proposed in [4]. Seemingly, it seems that the solution 3 is the most conservative way. Even with the solution 3, however, still we are not sure the UE behavior for legacy UEs under unknown NS. In this aspect, the solution 1 has some advantage to make UEs satisfy regulatory requirements in a certain condition
· Observation 3: From satisfying regulatory requirements point of view, the solution 3 would be the safest except for the handling of legacy UEs. For the handling of legacy UEs, the solution 1 would be the safest.

We understand the motivation and intention of the solution 2 since it is slightly simpler than the solution 1 and can obtain the same outcome as that of the solution 1 for new UEs supporting the proposed feature. We, however, believe that we need to find out the solution having the most efficient use of spectrum and to be the safest in terms of satisfying regulatory requirements as much as possible including legacy UEs.
Therefore, our alternative is that combination of the solution 1 and solution 3. That means we introduce both the solution 1 and solution 3. If network operators think that it is better to make any UEs with the solution 1 and 3 not connect to the cell, their eNB can signal the following two NS values.

· One is NS value which is not defined in the band.

· New UEs supporting the solution 1 and 3 cannot connect to the cell

· Note that unfortunately if operators select this, we are still not sure the behavior of the legacy UEs.

· The other is a new NS value.

Note that there are two types of legacy UEs in the future. That means UEs with the above solutions but without knowing new NS values and UEs without the above solutions and without knowing new NS values. The former legacy UEs will be available after new bands are available after the introduction of this feature.
For the former case, we can completely make the UEs without knowing new NS not connect to the cell by the solution 1 and 3.

It is our understanding that it is operators’ choice how to utilize the solution 1 and/or 3 in the future. If the regulatory requirements can be met by resource block restriction etc., just using the solution 1 may be better. It depends on what we need to satisfy, its complexity, advantage and disadvantage.
3. Conclusion
In this contribution, we discussed how to handle the behavior of UEs for unknown NS value. From the observation 1-3, we propose the followings.
· Proposal 1: Introduce the solutions proposed in R4-144201 and R4-145095.
· eNBs inform UEs of multiple NS and UEs should understand them. 
· A new UE shall not connect to the cell when they receive any unknown NS values.  
· That means it considers itself cell barred.
· Proposal 2: Send an LS to inform RAN2 of the necessity of the Proposal 1.
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