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1 Introduction
This paper discusses a new possible approach for defining OTA TRP and TRS requirements, with the aim to overcome the current definition scheme and the associated long and often difficult convergence process.
2 Discussion

It is a fact that OTA requirements’ definition in RAN4 is a complex and very slow process. For example, LEE notebook requirements have been discussed for more than 2 years and we have not yet finalized them. In the past it was similar for UMTS BH and GSM BH (handheld) as well. Again, also for UMTS BHH it seems we are approaching a similar situation (it is now nearly 1.5 years of discussion).

On the other side, it is a fact that technology is improving and changing quickly, and a very slow process could finalize requirements when they are no more needed, or even not finalize them at all (e.g. UMTS dongles have not yet defined, however now market scenario for dongles has evolved).

Finally, GCF recently requested RAN4 to finalize OTA TRP and TRS requirements as soon as possible since they are needed for certification of new devices [1]. Assuming the “current speed” in the definition process, it is hard to say that all needed requirements for UMTS and LTE can be finalized quickly.

2.1 Background

Historically 3GPP define one normative OTA TRP and TRS requirement level, named «minimum» requirement, and one informative OTA requirement level, named «recommended» requirement, for each band. “Minimum” requirement is focused on roaming scenarios.

GCF certification is currently done only against «minimum» requirement (i.e. all bands are considered as “roaming” bands). Therefore the interest of all the involved parties is mainly focused on the definition of «minimum» requirements.

The discussions on OTA requirements in 3GPP typically see distant technical positions from operators and vendors:

· Operators are mainly worried by GCF certification on bands in their markets, considering the quality of service of the network and the user experience in a multi-layer/multi-RAT network.

· Vendors are mainly worried by the performance of each band in all the markets, considering the constant growing up of number of bands to be supported by devices that makes more difficult to ensure certain OTA performance in every band and in every market. 

The definition of OTA requirement is thus progressing slowly due to different technical positions from operators and vendors on the limits, and at the same time a common interest in the single and unique normative «minimum» requirement.

Looking at recent OTA TRP and TRS discussions like e.g. 3G LEE notebook and 3G BHH smartphone, it seems that balancing both operators’ and vendors’ technical positions with a single normative performance requirement is becoming more and more difficult, and it could lead to a “dead-lock” situation.
2.2 A possible new approach

A possible approach to overcome this situation could be the definition of two normative OTA TRP and TRS requirements for each band:

· “core” requirement: intended for primary bands wherein terminals reach the best performance

· “roaming” requirement: intended for secondary bands (i.e. “non-core” bands) wherein terminals reach performance corresponding to roaming scenarios.
Considering this new scheme, GCF certification of a device would require for each band the explicit information whether the band has to be tested against “core” or “roaming” requirement:

· the test burden would remain exactly the same, i.e. same amount of tests as before

· each band supported by the device has to be known as “core” or as “roaming” band.

The main expected advantage of this approach is the possibility to “streamline” the OTA discussions and thus speed-up the definition of OTA requirements, thanks to the effect of “decoupling” the different technical positions from the final targeted requirement.
Another advantage behind the proposal is to better reflect how the device and especially antenna are designed in the reality. Indeed, today each device has different antenna performance levels across supported bands since, due to increasing number of supported bands, it is unfeasible in practice to guarantee the same level for all the bands. The consequence is that some supported bands are “tuned” to have higher performance than others, and this difference reflects the reference market(s) for the device.

On the other side, the main difficulty in implementing this approach is the definition of which bands are “core” and which bands are “roaming”.
2.3 How to implement the proposal in 3GPP specifications?

In order to implement the proposal of defining “core” and “roaming” OTA TRP and TRS requirements in 3GPP specifications (e.g. TS 37.144 [2]) the following points are considered.
1) First of all, for each band two pairs of TRP and TRS requirement values, both normative need to be defined. As an example, in a given test scenario (e.g. BHH smartphone, LME, etc.) and for a given RAT (e.g. UMTS FDD, UMTS TDD, LTE FDD, etc.), this concept is represented by the following table:
Table 1: Core and roaming TRP and TRS requirements
	Operating band
	TRP
	TRS

	
	Core
	Roaming
	Core
	Roaming

	X
	
	
	
	

	Y
	
	
	
	

	…
	
	
	
	

	
	
	
	
	


2) The second point is related to the definition of which bands are “core” and which bands are “roaming”. One possible approach for implementing this is to define which bands are “core” and “roaming” according to different reference markets. A reference market is not necessarily associated only to a geographical area, but it can also take into account aspects related to operations and device implementation. Example of “reference market” could be: “Europe”, “US-1”, “US-2”, “Japan-1”, “Japan-2”, “Korea”, “China-1”, “Global”, etc. In general several reference markets could be defined.
With this approach a table presenting the list of “core bands” for each reference market would be defined, and the device vendor shall declare for each device (at least) one “reference market” among the ones reported, for a given RAT, in a table looking like the one below:
Table 2: Core bands and reference market
	Reference market
	Core bands

	Market-A
	
	

	Market-B
	
	

	…
	
	

	
	
	


Provided the scheme above, for OTA TRP/TRS testing (e.g. in GCF), the device would be tested against “core” TRP/TRS requirements in Table 1 for bands defined as “core” in the declared “reference market” in Table 2, and against “roaming” TRP/TRS requirements in Table 1 for other bands.

Any update to the tables above would be done using normal 3GPP procedure, i.e. CRs.
Other options for defining which bands are “core” and which are “roaming” could be also possible. And, as a further proposal, GCF (or even other fora like e.g. GSMA) could define which bands are “core” and which bands are “roaming” from certification/testing perspective, leaving 3GPP to define only both “core” and “roaming” normative requirements without any further action (i.e. 3GPP would focus only on bullet 1) above).
In the following sections some further considerations are presented.
2.3.1 Considerations on adding “reference market” to Table 2 above
Table 2 above would be built adding several rows, each one representing a reference market.

There are some geographical areas where the same bands are used in all the countries, like e.g. Europe, where one row could be enough for all the interested operators.

On the other side there would be geographical areas where different operators can operate on different bands and only few bands are common. A couple of examples of this situation would be US and Japan. In this situation, a row for each “case” should be added to the table, i.e. “US-1” in order to reflect the case of one certain operator, “US-2” for another, and so on.

Based on the above description, the table could contain several rows, but this fact is not seen a critical.

Finally, no issues are also expected in adding new rows to the table for example in order to reflect a new band supported in one reference market. For example, assuming that band X should be added to an already available reference market called “Market”, the issue here would be how to add the new band managing at the same time the legacy definition where such new band is not included. One approach could be to add a new row “Market-2” where all the bands of “Market” are copied and the new band X is added, without removing the legacy row “Market” (that could be eventually even renamed “Market-1”). In this case there could be an additional desire to remove the former “Market” after a certain transition period: as done for other features in RAN4 this could be done starting e.g. from a certain spec Release.
2.3.2 Considerations on a “global market” trend for devices

As stated above, one of the main technical idea behind the proposal to define separate core and roaming requirements is to better reflect how devices and especially antennas are designed in the reality. Nevertheless, recently a new trend in designing devices intended for a “global” market has been also emerging.
According to the proposal, the natural way to manage device designed for a global market would be to add to the table a new reference market called e.g. “Global”, including the bands that should guarantee core performance in this case of devices. In addition, it would be even possible to add several “global market” rows to the table (e.g. “Global-1”, “Global-2”) in order to reflect some differences, like e.g. devices supporting only FDD or FDD+TDD bands.

Additionally, never would prevent a vendor to declare compliance to more than one “reference market”, e.g. “EU”, “US-1” and “Jap-2” together.
2.3.3 Considerations on enforcement of the “reference market” requirements
Nothing would be changed compared to the current situation in terms of enforcement and testing.

Indeed, following the proposal in case a device is sold on free market, i.e. outside operator’ domain and marketing, the “reference market” declared by vendor will be the reference for GCF certification, and core performance would be tested according the table.

On the other side, for devices sold through operators’ domain and marketing (i.e. “branded devices”, specific requirement in order to be compliant to certain reference market(s) could be provided by the operator, and then corresponding requirement would be also tested.

In the latter situation above also the devices that should be launched in several markets by the same operator are considered.

2.3.4 What about legacy requirements and transition period?

Legacy requirements already defined (e.g. GSM OTA BH, UMTS OTA BH in [3]) may remain as they are today without any revision, i.e. single unique normative minimum requirement.

Further requirements possibly under finalization very soon (e.g. LEE UMTS OTA for notebooks) may still follow the legacy approach as well until new approach will be defined. Once the new approach is defined, then such requirements could be translated in the new scheme in case they are not yet finalized.

3 Conclusion
This paper has discussed a new possible approach for defining OTA TRP and TRS requirements, with the aim to overcome the current definition scheme and the associated long and often difficult convergence process.
The main understood reason for a so slow process is the single (unique) normative value defined in the specification that does not suit well all operators’ and vendors’ technical positions, and thus brings a lot of long and repetitive discussions, where all the parties remain on the same position for a long period of time.
In the above context the proposal to define “core” and “roaming” TRP and TRS normative requirements is done with the aim to take better into account the different technical positions of companies and at the same time to “increase the speed” of OTA requirements’ definition.
Considering the recent GCF requests to RAN4 to finalize requirements as soon as possible since they are needed for certification of new devices, any improvement of the speed in OTA requirements’ definition would be beneficial of course for RAN4, RAN5 and GCF, and in general for all 3GPP eco-system.

In case there is a certain consensus in further investigating the generic approach of defining “core” and “roaming” normative requirements and its further implementation in 3GPP specifications, a way-forward document in order to further investigate the new approach and its main pillars could be drafted and presented for approval during the week.

In general, it is likely that at least a couple of meetings would be needed in order to further investigate the approach and possibly start to define the corresponding details.
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