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1. Introduction

This contribution provides input for discussion on the final RF requirements for Band 42.
We believe that the requirements for Band 42, 43 and 22 should be dealt with separately, and this contribution focuses on just Band 42. It starts with a summary of the specific band arrangement considerations that then drive the band coexistence needs before discussing UE REFSENS and UE MOP requirements. The contribution concludes with a list of recommendations for how to specify the outstanding requirements for Band 42.

In defining these large in bandwidth FDD and TDD bands at 3.xGHz, with minimal or no guard bands, in addition to the possibility of unsynchronized operation, a fundamental choice has to be made between specifying stringent intra and inter-band coexistence requirements or accepting some degree of UE-UE interference could occur. The former approach leads to the need for tighter filtering and/or A-MPR, both of which reduce device performance and add cost and complexity. The latter means that in some cases, user experience may be degraded, but simpler, cheaper devices are enabled with generally better performance in the case of no UE-UE interference. 

As these bands are primarily intended to be used by operators to augment capacity of data networks that already have coverage and capacity provided by other lower frequency bands, it is suggested that a more pragmatic approach can be taken to the trade-off outlined above. For example, the probability that UE-UE coexistence issues arise is generally going to be much less than 100%, and possibly lower than in other bands because of the increased propagation loss, as it will require two UEs in close proximity to be simultaneously trying to transmit and receive while operating on nearby channels. So in the case of relaxed coexistence requirements, the impact will be to less than 100% of UEs. However in the case of stringent UE coexistence requirements, all UEs are impacted in terms of cost and/or performance, even though the frequency arrangement and operator co-ordination may ensure no coexistence issues occur, or the probability is very low. 

In light of the fact that should a UE coexistence event occur it is highly likely that the operator could manage this by relocating the UE to another channel in the band, due to the large amount of spectrum available, or to another LTE or 3G band to continue data service, it can be argued that it is somewhat onerous to impose stringent coexistence requirements, because there are multiple ways to deal with such an event. Furthermore, the approach of specifying relaxed coexistence requirements, enabling better device performance and cost, will give the incentive to operators to co-ordinate to lower the probability of an event. In return for this effort, both operators benefit with good UE experience and lower complexity and cost UEs compared to imposing stringent coexistence requirements.
In summary, it is therefore suggested that a pragmatic approach be taken towards trading off coexistence requirements and device performance when developing the final specifications for UE performance. 

2. Band 42 arrangement considerations
Band 42 is not assumed to coexist with Band 22 and when it coexists with Band 43, it is assumed that synchronization is used to ensure the requirements are met in terms of coexistence. Therefore the UE filter simply needs to pass all signals in the range of 3.4 to 3.6GHz and provide the necessary band coexistence protection to Bands 1, 2, 3, 4, 5, 7, 8, 10, 20, 25, 33, 34, 38, 40. The highest frequency band being Band 7 DL at 2690MHz. 
As there are no other major coexistence requirements documented, very sharp filter roll-off at the band edge is not necessarily a requirement. This is unlike Band 43, where coexistence with Band 22 is required. As a result this means Band 42 and 43 should be considered separately as it is unlikely that a single filter could be used for Band 42 and 43, and that Band 43 will likely have stricter inter-band coexistence requirements due to the location of the Band 22 downlink at 10MHz from the Band 43 lower edge.
The stance of assuming coexistence is achieved through synchronization with Band 43 is in line with the discussion in Section 1. It is also worth remembering that coexistence within Band 42 and within Band 43 is assumed to be enabled through synchronized operation. As there are likely to be multiple operators operating within any one band, it does not seem any more onerous to assume inter-band synchronization than it does to assume intra-band synchronization. Operators are then motivated to achieve synchronization and/or co-ordination as it enables the benefits of simpler devices and improved performance in return. 
3.
Band 42 UE REFSENS
[2] suggests that Band 41 can be used as a reference case for setting Band 42 (and 43) reference sensitivity because of the similar 200MHz bandwidth. However, [2] does not acknowledge that the Band 41 requirement, that is relaxed by 1dB relative to Band 1, is due to the combination of: 1) 200MHz wide bandwidth, and 2) providing good in-device protection to and from simultaneous ISM operation. As detailed in [3] and [4], the combination of these requirements led to a split filter arrangement being proposed for Band 41, with an extra switch throw, to provide the ISM protection. As a result of the strict roll-off requirement at one edge of the band and the extra throw on the switch, it was agreed to relax the sensitivity requirement by 1dB relative to Band 1.

Therefore Band 42 requirements cannot be inherited from Band 41.

Fortunately Band 42 has been used for some WiMAX deployments and hence, unlike for Band 22, a good number of filters have been developed for devices from CPEs to data cards and USB dongles. Even some modules for handsets and embedded devices were considered. 
Focusing on filters targeted at small form factor devices, two such products based on ceramics are summarized in Table 1 and compared to a Band 1 duplexer that is available from a leading filter manufacturer. Links to full data sheets are also provided.  Note that other slightly larger in form factor and even better in performance solutions are also available, but these are not considered here as the goal is to only analyse the smallest form factor solutions.

As can be appreciated band pass filters are available that provide similar IL to a Band 1 duplexer, in similar form factors (in fact reasonably smaller), with similar protection levels to other key bands that require protection, as discussed in Section 2.
Table 1 – Comparison of a commercially available 3.5GHz filter and a Band 1 duplexer

	Filter
	Passband Range
	Max IL @ 25degC
	Max IL across temperature
	Attenuation to other key bands
	Size

	Johanson

3600BP14M0600 [4] 


	3.3 to 3.7GHz
	1.8dB
	2.0dB
	~30dB
	1.6 x 0.8mm

	Mag.Layers

LTB-1608-3G5H6-A1 [5]
	3.3 to 3.7GHz
	-
	1.8dB
	~25dB
	1.6 x 0.8mm

	Avago

ACMD-7602 [6]
	Band 1
	-
	2.0dB (Rx)

1.6dB (Tx)
	~30dB
	3.0 x 2.5mm


Taking into account that ceramic based filters are available today that would enable the same level of insertion loss as that allowed for Band 1 and 4 it is proposed to adopt the same REFSENS for Band 42 as that used for Band 1 and 4. 
It would seem sensible given the availability of filters to only allow a relaxation due to excess filter loss if a vendor can prove that it is impossible to meet these requirements given the information shared here, or there is some other reasonable justification that drives the need to us a different filtering solution.
4.
Band 42 – Band 43 coexistence
As proposed in [2] it should be identified in the appropriate table that the -50dBm/MHz requirement is based on the assumption of synchronized operation between Band 42 and 43.

5.
Maximum output power (MOP) 
As has been discussed, filters are available that incur no additional loss compared to Band 1 duplexers. It can therefore be assumed that no additional transmitter side losses would be incurred. Therefore the final aspect is to determine if PAs can be designed for Band 42 that satisfy the general 3GPP efficiency and performance requirements.

Unfortunately we could not find a good reference of a PA device available today; all that has been designed are a number of PAs for WiMAX devices which typically result in different designs due to the difference in the UL scheme used driving higher PAPR and hence different operating points compared to LTE.

However it is worth noting that study of a next generation PA coming to the market for Band 41 [4], as part of the Band 41 specification, resulted in no MOP relaxation for the case of Band 41 (even though there was a UE REFSENS relaxation), which is also ~200MHz wide. Therefore it could be assumed that relaxing the lower limit on the MOP may not be necessary. 

If this is for some reason found to be an incorrect assumption then it is always possible to relax the lower limit on the MOP, however it does not seem sensible to apply a relaxation at this point in time, as it very difficult to recover this if we find it was not necessary, especially in this band where propagation losses are higher.

6.
Conclusion

In conclusion, we propose that: 
· Band 42 to Band 43 coexistence table entry be clarified as “assuming synchronized operation” instead of Note 3, as proposed in [2]
· Same REFSENS as Band 1 be adopted based on the observation of the performance of current filters
· Same MOP as Band 1 be adopted
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