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1. Introduction

The method of network signaling (NS) allows a network to indicate to its UEs that additional emission requirements must be met.  One usage of NS is to enable the network to indicate certain regional regulatory requirements (e.g., maximum output power, additional spurious emissions) that the UE must meet.  In this manner, a band can be defined globally with common requirements, and specific regional requirements can be signaled as needed in a specific regional deployment.  
2. Discussion

In defining spectrum bands, it is desirable that the bands be globally harmonized where possible to maximize economies of scale and promote inter-operability between devices operating on networks worldwide.  However, while the spectrum frequency arrangements may be common, different regions and countries often have different regulatory requirements necessary for coexistence with existing services, for example.  To accommodate certain local regulatory requirements, the use of NS is available.  NS enables the network to indicate to its UE’s that additional emission requirements must be met in a given region.  At the same time, the NS also communicates to the UE any allowed A-MPR backoff, as needed to meet any additional spurious emission requirements.  Currently, NS is the only direct mechanism by which the network can inform the UE of the need to meet additional spurious emission requirements above-and-beyond the general requirements.
Examples of the usage of NS to comply with regulatory requirements are Band 41 NS_04 to meet US FCC requirements for operation in BRS/EBS bands and Band 1 NS_05 to meet Japan PHS protection requirements.
However, regulatory agencies have raised concern about the use of NS for UE regulatory compliance since UE compliance with A-MPR depends upon the setting of a network configuration parameter.  This is a deviation from typical devices regulatory compliance testing where compliance is demonstrated irrespective of any network setting.  
In some cases, regulatory agencies have permitted UE’s to use NS signaling to take advantage of A-MPR backoff but the OEM must also demonstrate that device controls are in place to limit use of the device when operating on the affected band to only those network operators that are understood to have deployed with the appropriate NS codes.  By limiting a device needing A-MPR for regulatory compliance to only networks understood to signal the appropriate NS, the regulator then has some assurance that the device will not attach to a network signaling NS_01 in the same country and thus operate at the maximum transmit power in violation of the regional regulator emissions limit.  However, this device control example requires a UE manufacturer to develop a method beyond recognizing NS signaling to determine the device’s location and regional regulatory requirements to ensure regulatory compliance without reliance on information from the network.  Alternatively, if a device manufacturer does not implement a mechanism such as the above NS limited to a pre-determined set of networks, the manufacturer must reduce the device’s nominal NS_01 maximum transmit power to the A-MPR equivalent required for compliance in the most stringent regulatory market, which would unfortunately result in reduced transmit power in all markets regardless of the less stringent regulatory requirements in certain markets where higher power is allowed and needed.

Regulators also have expressed a concern that there is no regulatory requirement for a network operator to transmit a NS signal and thus there is an enforcement challenge to guarantee that all network operations for a given band in a country transmit the necessary NS signal.  Along similar lines, regulators presently prefer a solution whereby the UE would guarantee to meet emission requirements autonomously without relying on any intervention or indication from the network.  In other words, regulators have not fully embraced the 3GPP-defined NS mechanism to guarantee regulatory compliance.  There is yet additional work to be done to achieve buy-in from the regulators.
Recommendation

It is in the best interest of all parties to have a solution defined in 3GPP that fulfills regulatory requirements.  Otherwise, device certification will be further challenged, unfortunate tradeoffs not studied in 3GPP may have to be taken, device availability delayed or unavailable in some markets, etc.  The existing NS mechanism may require some refinement.  For example, it can be explicitly written in 3GPP specifications which NS values correspond to regulatory requirements and therefore, there is a mandate that the network signal the NS value.  Proposals which inadvertently weaken the method of NS for regulatory compliance should be treated with caution.  For example, a proposal in [1] to enable the network to signal multiple NS values may add flexibility.  However, the motivation for that proposal is to enable the network to signal an NS value, i.e., NS_01, that by definition does not indicate to the UE the need to meet additional spurious emissions requirements.  A related proposal is for the network to signal Pmax instead of the NS, which also does not inform the UE of the need to meet additional spurious emissions requirements.  Thus, the UE would not even be aware that it is required to meet a regulatory requirement if the NS is tied to one.  If this proposal were to be accepted by 3GPP, our concern is that the framework for NS signaling would be weakened in such a way that some regulators could never accept the NS mechanism as a method to ensure regulatory compliance.
3. Conclusion
In this contribution, we have addressed concerns regarding the acceptance of the 3GPP-defined NS method to ensure regulatory compliance of emission requirements.  We believe that NS is the appropriate way to enable global bands to be defined, yet conforming to regional regulations.  Therefore, the NS approach should be promoted to regulatory agencies as the preferred method and refined as needed to address regulatory agencies’ concerns.  We are concerned with any approach such as that in [1] because it may weaken the NS method for regulatory compliance.
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