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1
Background

Within the technical specification (TS) for base station (BS) operational requirements, TS 36.104, the spurious emissions limits are generally common across all of the E‑UTRA frequency bands ([1], Table 6.6.4.3.1‑1).  In particular, the uplink portion of each E‑UTRA FDD frequency band is subject to a -49 dBm spurious emissions limit, with the notable exception of E‑UTRA FDD frequency Band 23.  For Band 23, the following excerpt from [1] shows the exceptional protection provided from Bands 2 and 25 within a portion of the uplink frequency span of Band 23.

	E-UTRA Band 23
	2180 ‑ 2200 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 23. 

	
	2000 - 2020 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 23, since it is already covered by the requirement in subclause 6.6.4.2. This requirement does not apply to BS operating in Bands 2 or 25, where the limits are defined separately.

	
	2000 – 2010 MHz
	-30 dBm
	1 MHz
	This requirement only applies to E-UTRA BS operating in Band 2 or Band 25.  This requirement applies starting 5 MHz above the Band 25 downlink operating band. (Note 4)

	
	2010 – 2020 MHz
	-49 dBm
	1 MHz
	


Figure 1: Excerpt from TS 36.104, BS spurious emission requirements applicable to Band 23

The lower protection requirement of -30 dBm from Bands 2 or 25 toward Band 23 is more relaxed than that for any other E‑UTRA band.  This requirement, as with those for all other relevant frequency bands, was proposed during the development of Band 23 as part of the regular discussion of tradeoffs for coexistence and regional operations.  In particular this requirement was set due to the legacy Band 2 Base Stations operating at this level, and subsequently it was adopted for Band 25 even though it was not a legacy band at the time.  As these requirements have been introduced for individual frequency band protections as part of Release-10 and subsequent current versions of the 3GPP LTE specification, they are considered stable.

For combinations of frequency bands, either through multi-band operation or for inter-band carrier aggregation (CA), there may be an ambiguity within existing agreements, as well as specifications, as to the implementation of the requirements.  In a case where either Band 2 or 25 is operated as part of CA, for instance, with another frequency band (X, as an example), two different requirements will apply, regardless if the other frequency Band X is in close proximity to Band 2 or 25.  As long as separate radio frequency sections are utilized for each band being operated as part of a CA arrangement, it is clear that separate requirements would subsequently apply with respect to Band 23.  In this example, the requirement of Band 25 (-30 dBm) applies only to Band 25 emissions toward Band 23, while Band X’s requirement (-49 dBm) would apply.  This reflects the current state of technology and understanding within the specifications of how multi-band operation would implement separate, but different, band emission requirements.

A discussion relevant to such an arrangement occurred at the 3GPP RAN#56 meeting [2] within the context of a proposed work item (WI) for inter-band CA of Bands 25 and 26 [3].  A request to include additional coexistence studies in the scope of the WI was advanced, but some clarification as to the need of such studies, along with the specifics of which studies might be relevant, was unavailable.  The agreement at the meeting was to postpone acceptance of the WI until settlement of the potential inclusion of reference to additional coexistence studies.

As stated above, there would not be any changes to single-band operating requirements already implemented within specifications for E‑UTRA frequency bands.  It is also important to note that there is no need to delay significant work within the proposed WI when existing applicable requirements are sufficient to guarantee protection to most legacy frequency bands.  A full set of coexistence studies may not be needed, and indeed at this time shall not be advocated.

However, the current specifications may not consider fully multi-band operation where different requirements apply among constituent frequency bands.  It is clear that there is not agreement on how the multiple requirements which apply for Band 23 can be addressed to date by multi-band operation.

The example provided above, when separate frequency chain sections are implemented for separate frequency bands, does not cover the case if a single RF unit is utilized for multiple frequency band transmission.  Although such technology has not been developed currently, it provides one example of a creative implementation not captured sufficiently within existing or in-development specifications for protection of legacy bands by multi-band operation.

There may be other inter-band CA WIDs whose scenarios impact Band 23 due to the reasons mentioned above, including those which utilize E‑UTRA Band 2.  In order to more generally address the situation described, agreement ought to be reached on how multi-band operation, including inter-band CA, will protect frequency bands where multiple requirements on the individual components of the multi-band operation have been specified.  The wider RAN4 community is solicited to advise whether and how the technical specification set ought to provide such protection in such a scenario.  The proponents and operators of E‑UTRA Band 23 feel that this frequency band provides a representative example of a protection scenario that can be captured either generally or as applicable only to Band 23.  In either case, the affected TSs should be identified and decision should be made whether existing requirements can be clarified to address this exceptional scenario.
2
Recommendation

It is proposed that the following actions are agreed.

· A review of the effects of the combination of Bands 25 and 26 via inter-band CA on existing (and nearby, to Band 25) E‑UTRA frequency Band 23 be included within the scope of the proposed WID for CA_25_26.

· Address similar concerns within scope of the WIDs for similar CA scenarios involving Band 2 or 25.

· Agreement on proper implementation within applicable technical specifications (such as TS 36.104 or 37.104, for example) for differing requirements should be reached.
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