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1
Introduction
Non-contiguous uplink intraband CA agreements are captured into technical report TR 36.833-4  [1 TR 36.833-4  has Annex-A containing chapters 3-7 of TS 36.101. Annex-A has been used as a tool to capture agreements in “CR”-format. With this approach it is easy to track how the final CR for feature will be and the creation of the CR is easier. In this meeting we present CR for non-contiguous uplink intraband CA feature [2]. When we compare the TR annex-A and CR there are some differences and this contribution gives explanation why these difference were seen necessary.
2
Discussion
In this chapter we go trough the difference one by one.
2.1 Maximum output power
TR has two CA configurations CA_41A-41A and CA_4A-4A but CR only one CA_4A-4A. Reason for this is that the CA_41A-41A was removed from WI objectives during the WI phase as there was no more immediate commercial intrest for that. Separate table is created for non-contiguous CA instead of using same table with contiguous CA.
2.2 Minimum output power
TR states that the minimum controlled output power of the UE is defined as the transmit power of the UE per sub-block CR states per CC. When all sub-blocks consist of only one CC there is no difference or issues. How ever if one of the subblocks is formed from contiguous CA then the minimum output power for that group of CC’s would be different compared to a case where that group of CC’c is only consider to be part of contiguous CA as contiguous CA defines minimum output power per CC. This is of cource impossible situation. In our opinion this necessary change does not change the nature of the non-contiguouos CA requirement captured in TR as when the requirement was written to TR it was only considered to be valied for two times one CC.

2.3 Transmit Off power

Term sub-block is change to component carrier as same reasoning applies to off power as to minimum output power. Also there is a change to wording stating that all CC must be off instead of both CC. This change is needed mainly for contiguous intraband CA Class D operation and could be separate CR but we raise the issue here and try to fix it without additional CR.

2.4 ON/OFF time mask
Term sub-block is changed to component carrier as same reasoning applies on/off time mask as to minimum output power and off power.

2.5 Power control

Term sub-block is change to component carrier as same reasoning applies to power control as to previous chapters.

2.6 Occupied bandwidth for CA
TR Text: For intra-band non-contiguous carrier aggregation sub-block occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the sub-block. The occupied bandwidth for all sub-block transmission bandwidth configurations (Resources Blocks) shall be less than the channel bandwidth specified in Table 6.6.1-1.
CR Text: For intra-band non-contiguous carrier aggregation sub-block occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the sub-block. In case the sub-block consist of one component carrier the occupied bandwidth of the sub-block shall be less than the channel bandwidth specified in Table 6.6.1-1.
TR text is actually in correct as it says that all carriers inside a sub-block follow single carrier OBW definition (less that channel bandwidth specified in Table 6.6.1-1) which is not true as if there are multiple CC in a sub-block then they follow contiguous intraband CA OBW definition (less than aggregated channel bandwidth defined in subclause 5.6A). Thus the change is necessary.

2.7 Spectrum emission mask

TR text: 
For intra-band non-contiguous carrier aggregation transmission the general spectrum emission mask requirement is defined as a composite general emissions mask. Composite general emission mask applies to frequencies up to ( ΔfOOB starting from the edges of the sub-blocks. Composite emission mask is defined as follows

a) Composite general emission mask is a combination of sub-block general emissions masks 

b) Sub-lock general emission masks are defined in subclause 6.6.2.1.1

c) If for some frequency sub-block general spectrum emission masks overlap then general spectrum emission mask allowing higher power spectral density applies for that frequency

d)  If for some frequency a sub-block general spectrum emission mask overlaps with the sub-block bandwidth of another sub-block, then it does not apply for that frequency

CR text: 

For intra-band non-contiguous carrier aggregation transmission the spectrum emission mask requirement is defined as a composite spectrum emissions mask. Composite spectrum emission mask applies to frequencies up to ( ΔfOOB starting from the edges of the sub-blocks. Composite spectrum emission mask is defined as follows

a) Composite spectrum emission mask is a combination of individual sub-block spectrum emissions masks 

b) In case the sub-block consist of one component carrier the sub-lock general spectrum emission mask is defined in subclause 6.6.2.1.1

c) If for some frequency sub-block spectrum emission masks overlap then spectrum emission mask allowing higher power spectral density applies for that frequency

d)  If for some frequency a sub-block spectrum emission mask overlaps with the sub-block bandwidth of another sub-block, then the emission mask does not apply for that frequency

Differences highlighted in yellow. First change in bullet b is necessary as if sub-block consists of more than one CC then this bullet needs to refer to CA SEM and not single carrier SER. Second change in bullet d is editorial. Word general is deleted from text in several places so that the text applies also to additional spectrum emission masks.
2.8 ACLR E-UTRA
Difference between TR and CR is that in CR it is stated that the E-UTRA ACLR requirement applies only in case when all sub-blocks consist of single CC. Reason for this is that if sub-block is contiguous CA mandating a E-UTRA ACLR requiremet would be something new and has not been studied enough. Also it has not been studied if other sublocks are in contiguous CA mode how much it affects UE’s ability to maintain E-UTRA ALCR performance on those sub-blocks which are in cingle carrier mode.
CR text: For intra-band non-contiguous carrier aggregation when all sub-blocks consist of one component carrier the E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) is the ratio of the sum of the filtered mean powers centred on the assigned sub-block frequencies to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing.
2.9 UTRA ACLR

Also in this case the difference between TR and CR is that in CR it is stated that the E-UTRA ACLR requirement applies only in case when all sub-blocks consist of single CC. In this case the reasoning is that it has not been studied what impact for UTRA ACLR performace comes from the fact that one of the sub-blocks is in contiguous CA mode. Hence it is safest to specify only what is studied and is part of the WI.

CR text: For intra-band non-contiguous carrier aggregation when all sub-blocks consist of one component carrier the UTRA Adjacent Channel Leakage power Ratio (UTRAACLR) is the ratio of the sum of the filtered mean powers centered on the assigned sub-block frequencies to the filtered mean power centred on an adjacent(s) UTRA channel frequency. UTRAACLR1/2 requirements are applicaple for all sub-blocks and are specified in Table 6.6.2.3.2A-2. UTRAACLR1 is required to be met in the sub-block gap when the gap bandwidth Wgap is 5MHz≤Wgap <15MHz. Both UTRAACLR1 and UTRAACLR2 are required to be met in the sub-block gap when the gap bandwidth Wgap is 15MHz≤Wgap.
2.10 Spurious emissions
CR text:

For intra-band non-contiguous carrier aggregation transmission the spurious emission requirement is defined as a composite spurious emission requirement. Composite spurious emission requirement applies to frequency ranges that are more than FOOB away from the edges of the sub-blocks. Composite spurious emission requirement is defined as follows 

a) Composite spurious emission requirement is a combination of individual sub-block spurious emission requirements

b) In case the sub-block consist of one component carrier the sub-lock spurious emission requirement and FOOB are defined in subclause 6.6.3.1

c) If for some frequency an individual sub-block spurious emission requirement overlaps with the general spectrum emission mask or the sub-block bandwidth of another sub-block then it does not apply
Changes in CR are again highlighted in yellow. Same change in bullet b as in SEM i.e. it is mentioned that this bullet is only valid for sub-block consisting of 1 CC. Then some fine tuning of the text.

2.11 UE to UE co-existence

CA_41A-41A removed from the CR as it is not part of the WI anymore. Also Band 7 is added to the list of protected bands as this reflects current situation in TS 36.101. Separate table is created for non-contiguous CA instead of using same table with contiguous CA.
2.12 REFSENS

CR text:

For intra-band non-contiguous carrier aggregation with two uplink and downlink carriers the reference sensitivity is defined to be met with both downlink and uplink carriers activated. The downlink PCC and SCC minimum requirements for reference sensitivity as specified in Table 7.3.1-1 are increased by amount of ΔR2UL_PCC and ΔR2UL_SCC  which are defined in Table 7.3.1A-4 when uplink PCC and SCC allocations are according to the Table 7.3.1A-4.

Word downlink is added to be inline with other text in this paragraph.
3
Conclusion
This paper summarizes the differences between non-contiguous uplink intraband CA TR Annex-A “draft CR” [1] and actual CR for the feature [2].
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