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1. Introduction

For several meetings, how to handle UE behaviours for unexpected NS values has been discussed based on an LS [1] from RAN2 in [2-5] where three different definitions of UE behaviours for unexpected NS values were proposed. In addition to them, a feature to signal multiple IE P-Max was proposed to make legacy UEs without any new features discussed above satisfy a regulatory requirement and incorporated in [6]. Specifically in the last meeting, a concern was raised on the introduction of multiple NS and P-Max themselves. Therefore, in this contribution, we aim to share our views and propose a possible way to mitigate the concern. Our original proposals are the same as those proposed in the last meeting [6]. They are included in the Annex section.  
2. Discussion

2.1. Raised concern
In our understanding, the raised concern is the introduction of the multiple NS and P-Max methods may reduce the original effect or purpose that the proponents believe. It is expected that the original effect would be that NS is the indication of the regulatory requirements for specific region. Therefore, it should be one NS for one region, country or specific limited area.  Or their concern may be the case that if the eNode B signals wrong NSs 

It is expected that the motivation of NS comes from the fact that without NS, globally available terminals always satisfy spurious emission requirements for the all Regions and countries. For example, without NS, LTE Band 26 capable UEs always apply the all A-MPR defined in TS 36.101 to protect Public safety even if the UEs are in some countries where there are no public safety system to use close frequency to Band 26.  One way to void is that generating a new band by the number of defined NS values. In order to avoid this situation, the NS method would be introduced.

We understand that the purpose of the NS they believe would be one of the aspects NS feature has and there is a trade-off. In our understanding, however, at least the number signaled at the same time would not be so much related with the NS purpose. Regardless of the number of signaled NS values, people can select any one of the NS values defined in TS36.101 if they want to do so, even if a specific NS should be selected to satisfy a regulatory requirement under a certain region. 

2.2. Possible way forward
Although we may not have to additionally solve this raised concern, to make progress of the discussion, we provide a way forward on this issue.

From the concern, if some think that the multiple NS and P-Max features should not be used in some Regions, countries or certain limited areas, we propose the following.

· Way forward: Introduce a method that multiple NS and P-Max method shall not be applied to certain NS values
More specifically, the following table is reflected in a certain Technical Specification. In addition, it would be better to for RAN2 specification to refer to the specification and its sub-clause including this Table.
Table 2.2-1: NS values not allowed to be used in multiple NS and P-Max feature
	Network Signalling value
	Requirements (subclause) in TS 36.101
	E-UTRA Band

	NS_03
	6.6.2.2.1
	2, 4,10, 23, 25, 35, 36

	
	
	

	
	
	

	
	
	

	
	
	

	NS_04
	6.6.2.2.2
	41

	
	
	

	NS_06
	6.6.2.2.3
	12, 13, 14, 17

	NS_07
	6.6.2.2.3

6.6.3.3.2
	13

	NS_11
	6.6.2.2.1 6.6.3.3.13
	23

	NS_12
	6.6.3.3.5
	26

	NS_13
	6.6.3.3.6
	26

	NS_14
	6.6.3.3.7
	26

	NS_15
	6.6.3.3.8
	26

	NS_16
	6.6.3.3.9
	27

	NS_20
	6.2.2

6.6.2.2.1

6.6.3.3.14
	23

	NS_21
	6.6.2.2.1 6.6.3.3.15
	30


3. Conclusion
In this contribution, we provided a way forward to resolve the raised concern in RAN4#73 in addition to the proposals made in the RAN4#73 in [6]. The way forward and the proposals are as follows. The justification of the proposals are reflected in Annex.

· Proposal 1: The issues captured in the Observation 1 and 2 should be solved.
· Proposal 2: Either of multiple NS signaling method should be introduced.
· Proposal 3: Multiple IE P-Max signaling method should be introduced.
· Proposal 4: Multiple NS and P-Max signaling methods are introduced from the Rel-9 specifications. These features shall be mandatory from Rel-12 onwards.
· Way forward: Introduce a method that multiple NS and P-Max method shall not be applied to certain NS values
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Annex: R4-147293
3.1. Cell barred solution in [3-6]
Seemingly, the solution is quite safe in terms of not violating a regulatory requirement and not being harmful to the other radio systems under the network signaling a newly introduced NS value. Our understanding is, however, the above would be true of the UEs which have this new cell barred solution. In other words, the currently commercially available UEs may not be saved only by this Cell barred solution.

· Observation 1: The UEs without Cell barred solution still exist and may not be able to be saved under the condition that an unexpected NS is signaled.

In addition, there are some UE to UE co-existence cases where not A-MPR but rather resource block restriction and/or IE P-Max are/is adopted. If they introduce a new NS and the associated A-MPR, UEs supporting the Cell barred solution but not recognizing the new NS value shall consider the cell barred even if the UEs can satisfy a regulatory requirement by using resource block restriction and/or IE P-Max.

· Observation 2: The UEs which have a Cell barred feature and can satisfy a regulatory requirement by using resource block restriction and/or IE P-Max shall consider the cell barred when a network introduce a new NS value. In other words, spectrum efficiency for the band would be decreased.
The above details are summarized in Table 2.2-1. 

Table 2.2-1: Cell barred feature and solved cases
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Note that if we introduce a new NS value into the currently existing operating band, the Type A UEs definitely exit unless the operating band is not available all over the world at that time. Type C UEs would also be generated up until we introduce a new NS into a band after the introduction of this cell barred solution into 3GPP specifications.

Based on the above discussion and the two Observations, we propose the following.

· Proposal 1: The issues captured in the Observation 1 and 2 should be solved.
3.2. Necessity of multiple NS signaling in [2-6]
As discussed in the Section 2.3, we believe that Observation 1 should be tackled from technical point of view or at least it would be better to control the UEs under network in any cases. With respect to the Observation 2, this aspect should be solved as well since for example, if we a newly introduced NS value into Band 7 to protect Band 38, then, the UEs supporting cell barred solution but not supporting the new NS value, i.e., Type C UEs shall consider the cell barred even though the UEs are allowed to connect the Band 7 cell by using resource block restriction until the introduction of the new NS.

In order solve the issues, the following two multiple NS signaling solutions have been proposed.

· Multiple NS signaling solutions in [5]

· Multiple NS signalling solution 1: 
· A new field for SIB2 is defined which is visible for new UE’s. Multiple NS-values can be listed and the UE needs to follow the latest from the list of NS-values it recognizes.
· Multiple NS signalling solution 2: A MFBI field is used and the MFBI rules are changed to say that UE must follow the last (latest) from the list it recognizes instead of the first.
Here we briefly share our understanding on the two proposed solutions. The details on specifications for the solution and which should be adopted as a solution is discussed and determined in RAN2.
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Figure 2.3-1: Multiple NS signalling method 1
NOTE 1: Operators may use a different NS value from NS_01. For example, if some would like UEs to consider the cell barred, they may intentionally use an unexpected NS value if they ignore the existing UEs not supporting both cell barred solution and the NS value.
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Figure 2.3-2: Multiple NS signalling method 2
In our understating, the both methods can provide the same outcome. From the two Figures above, it seems the method 1 is more appropriate since UEs don’t have to read unnecessary information at one time. This aspect, however, will be discussed in RAN2 later.

The point we would like to share is that with one of the multiple NS signalling methods, we can solve the issues identified Table 2.1-1. Then status in Table 2.1-1 will be changed as shown in Table 2.2-1.

Table 2.3-1: Effect of multiple NS signalling method for identified issues in Table 2.2-1
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From the Table 2.3-1, it can be seen that the multiple NS signalling method can improve the situation or at least can control UEs as much as possible. 

· Observation 3: Either of the multiple signaling solutions can solve identified issues and make network control any UEs behaviours.
Therefore, based on the Observation 3, we propose the following.

· Proposal 2: Either of multiple NS signaling method should be introduced.
3.3. Necessity of multiple IE P-Max signaling in [6]
In the followings, firstly we share our view on advantage of IE P-Max to resource block restriction method. Then, we elaborate the necessity of multiple IE P-Max signaling from two aspects.

3.3.1. Why IE P-Max?
<Certification aspect>

During the last meeting, a concern was raised that if we introduce a multiple NS signaling method, then, in some cases, UEs which are originally not assumed to camp on a cell can connect to the cell by using resource block restriction. Even now some regulators and/or certification authorities would have questions on how to certify if UEs can satisfy a regulatory requirement by resource block restriction method. Firstly, we can understand the concern. From this point of view, using a NS value would be the same aspect since if UEs can satisfy the regulatory requirement or not depends on whether the network signals an appropriate NS value or not. The difference is that whether an appropriate NS value is broadcasted or not can be evaluated in the commercial network by third person. On the other hand, it would be not possible to check if RBs restriction are appropriately conducted or not in the commercial network in an objective way. Note that nonetheless, in some regions or countries, a resource block restriction method has already been introduced. Therefore, it seems that the solution itself should be provided but the decision to use it or not should be left to the involved people in the regions or countries.

However, IE P-Max can be checked by third person as NS value. Thus, IE P-Max can be one of the solutions for this regions or countries.

<A solution aspect to satisfy a regulatory requirement>

In some requirements, it may not be possible for UEs to satisfy a regulatory requirement by just using resource block restriction method specifically when UEs need to protect some radio system whose measurement bandwidth for protection requirement is quite narrow and the value is stringent. In this case, IE P-Max can be one of the solutions to satisfy it.

<Peak throughput and coverage aspect>

A resource block restriction method can make maximum use of spectrum in most cases. Note that in some cases, the available frequency would be limited even with this solution. On the other hand, since the maximum number of transmitted resource blocks is limited to a certain number, the peak throughput cannot be achieved.

However, IE P-Max basically cannot have the limit to the number of transmitted resource blocks while the Maximum Output Power is limited so that the coverage is limited. Thus, if operators would want to obtain high Peak throughput, then, IE P-Max would be one of the solutions.

· Observation 4: In some cases, IE P-Max can be one of the useful solutions for some issues.
3.3.2. Why multiple IE P-Max signaling?
Even if we introduce multiple NS signaling method, as we discussed in Sub section 2.4.1, we would face an opportunities to use IE P-Max. In our understanding, however, if we set IE P-Max to for example, 18 dBm, then, the UE output power of any UEs is restricted under a certain cell regardless of supporting multiple NS signaling and/or recognizing a new NS value. On the other hand, if we have multiple IE P-Max signaling solution, then, we can limit the applicability of the IE P-Max of 18 dBm to only UEs which are necessary to follow the IE P-Max.

· Observation 5: If we follow currently specified requirements, IE P-Max can affect every UEs under a cell regardless of supporting multiple NS signaling and/or recognizing a new NS value.

Note that in our understanding, the complexity level of how to specify multiple IE P-Max is almost the same as that of multiple NS signaling methods. 

Based on the Observation 4 and 5, we propose the following.

· Proposal 3: Multiple IE P-Max signaling method should be introduced.
3.4. From which release we introduce the above solutions?
We think that MFBI feature for LTE may be one of good examples to discuss this aspect. The introduction of the feature was discussed during the Rel-11 time frame. Then, now the feature is optional for Rel-8 and 9. From Rel-10, it is mandatory. In addition to the above example, it would be better to consider the fact that the multiple NS and P-Max signaling solutions are highly related with regulatory aspects. Therefore, we believe that the sooner, the better for the introduction.

Then, considering the current release and so on, we propose the following.

· Proposal 4: Multiple NS and P-Max signaling methods are introduced from the Rel-9 specifications. These features shall be mandatory from Rel-12 onwards.
4. Conclusion

In this contribution, we discussed why multiple NS and P-Max signalling methods are necessary. In addition, we discussed from which release these features should be specified. As a result, we obtained the following six observations and four proposals.

· Observation 1: The UEs without Cell barred solution still exist and may not be able to be saved under the condition that an unexpected NS is signaled.

· Observation 2: The UEs which have a Cell barred feature and can satisfy a regulatory requirement by using resource block restriction and/or IE P-Max shall consider the cell barred. In other words, spectrum efficiency for the band would be decreased.

· Observation 3: Either of the multiple signaling solutions can solve identified issues and make network control any UEs behaviours.
· Observation 4: In some cases, IE P-Max can be one of the useful solutions for some issues.
· Observation 5: If we follow currently specified requirements, IE P-Max can affect every UEs under a cell regardless of supporting multiple NS signaling and/or recognizing a new NS value.

· Proposal 1: The issues captured in the Observation 1 and 2 should be solved.
· Proposal 2: Either of multiple NS signaling method should be introduced.
· Proposal 3: Multiple IE P-Max signaling method should be introduced.
· Proposal 4: Multiple NS and P-Max signaling methods are introduced from the Rel-9 specifications. These features shall be mandatory from Rel-12 onwards.
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