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1 Introduction

RAN4 work in relation to the new carrier types part of the CA Enhancements WI [1] has been analyzed in a number of contributions [2, 3]. RAN1 has also sent an LS to RAN4 where conclusions and working assumptions are summarized. This contribution continues the analysis based on the input from RAN1 [4].
2 Discussion
The RAN1 LS [3] is repeated below for convenience:
1. Overall Description:

In RAN1 #66bis, RAN1 discussed the additional carrier types for carrier aggregation enhancement Error! Reference source not found., and agreed on the following conclusion and working assumptions:

             Conclusion:

From a RAN1 perspective, the main motivations identified for introducing a new carrier type for carrier aggregation are:

· Enhanced spectral efficiency

· Improved support for het net

· Energy efficiency

It is for RAN4 to determine whether there is a need for new RF bandwidths to support improved bandwidth scalability. 

Working assumptions:

· Introduce at least one new carrier type in Rel-11 (bandwidth agnostic from a RAN1 point of view), with at least reduced or eliminated legacy control signaling and/or CRS

· at least for the downlink (or for TDD, the downlink subframes on a carrier)

· associated with a backward compatible carrier

· study further: 

· issues of synchronisation/tracking (including whether or not PSS/SSS are transmitted) and measurements/mobility

· resource allocation methods

· what RSs are required

· For FDD a downlink carrier of the new type may be linked with a legacy uplink carrier, and for TDD a carrier may contain downlink subframes of the new type and legacy uplink subframes.

Note that the current scope of the WI is for CA.

Uplink enhancements are not precluded. 

2. Actions:

To: RAN4 
ACTION: 
RAN1 kindly asks RAN4 to take the above into consideration in the future RAN4 work and provide input, if any, on issues related to additional carrier types that RAN1 may not have considered.
A few notes regarding what to discuss. The LS states that it is for RAN4 to determine whether there is a need for new RF bandwidths to support improved bandwidth scalability.
   The LS also states that the new carrier with at least reduced or eliminated legacy control signaling and/or CRS and that what RSs are required shall be studied further.
   The LS says that the new carrier type is for DL which may be combined with any legacy UL carrier. 
2.1 New RF bandwidths

The concept of RF bandwidth is not explicitly defined in RAN4, but connects to the definition of channel bandwidth in TS 36.104. In this contribution “new RF bandwidth” is interpreted as new channel bandwidth or possibly aggregated channel bandwidth. 
As stated in [2, 3] a new RF bandwidth would trigger new core and performance requirement work. Reference [3] lists for the UE; new emission masks , ACLR requirements, new MPR and A-MPR schemes for both normal and multi-cluster operations, Min and OFF power and transmit intermodulation requirements, Rx REFSENS, ACS, blocking. In fact most of the UE RF requirements are bandwidth dependent. This applies with the exception of MPR and A-MPR for the BS as well.
This is a significant amount of work which needs to be considered in relation to the WI time schedule.

2.2 Keep existing channel bandwidths
Keeping existing channel bandwidths for new carrier types would allow core many RF requirements to be reused but would trigger new performance requirement work. However a new RS structure might necessitate a new EVM campaign in RAN4 since the RS structure is directly coupled to the TS 36.104 appendix E, EVM definition where per subcarrier amplitude and phase corrections are mandated.
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Figure 1: Reference point for EVM measurement
The EVM BS conformance test is a general BS TX test with a number of Test Models with the CRS structure directly coupled to the TS 36.104 appendix E, EVM definition where per subcarrier amplitude and phase corrections are mandated.  The existing test models have been sufficient to conformance test BS TX. It is noted that new Transmission Modes have been introduced, for instance TM9 in release-10, with significant changes and additions to the DMRS structure without updates to the EVM test model. 
   Hence, a new carrier type with a new RS structure may not automatically necessitate a new EVM campaign in RAN4.

Moreover the current RF core requirement set can of course be reused as such, but any change in the transmission bandwidth configuration in relation to channel bandwidth as indicated in table xxx, would mean extensive simulation campaigns to verify that the old requirements can be met with smaller guard bands

Table 5.6-1 Transmission bandwidth configuration NRB in E-UTRA channel bandwidths

	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15 
	25
	50
	75
	100


2.3 Band combinations
The LS says that the new carrier type is for DL which may be combined with any legacy UL carrier. 

If new DL bandwidth is defined then RAN4 might end up in a debate as to which UL BW is combined with the new DL carrier type. We may then up with requirements for several combinations of new DL carrier type + legacy UL carrier(s) on top of the many inter-band and intra band WI RAN4 already have.

3 Conclusion
The LS on additional carrier types for carrier aggregation enhancement is analyzed and we can conclude as follows:
1)
The concept of RF bandwidth is ambiguous in TS 36.104 and the term channel bandwidth or aggregated channel bandwidth shall be used instead, i.e. new RF bandwidths means new channel bandwidths in RAN4.

2)
A new channel bandwidth means new core and performance work. Introducing new RF bandwidths are problematic from RAN WG4 point of view in light of Carrier Aggregation Enhancements WI time line.

3)
A new RS structure does not necessarily imply a new EVM campaign in RAN4 although the RS structure is directly coupled to the TS 36.104 appendix E, EVM definition where per subcarrier amplitude and phase corrections are mandated. This because, the existing test models have been sufficient to conformance test BS TX so far, and a new carrier type does not necessarily trigger requirements for a new EVM test.

4)
Any change in the transmission bandwidth configuration in relation to channel bandwidth compared to release-10, would mean extensive simulation campaigns to verify that the old requirements can be met with smaller guard bands. This would seriously impact the Carrier Aggregation Enhancements WI time schedule.’

5)
RAN4 may then up with requirements for several combinations of new DL carrier type + legacy UL carrier(s) on top of the many inter-band and intra band WI RAN4 already have.
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