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<< Start of changes >>
<< Unchanged sections omitted >>
[bookmark: _Toc81509783][bookmark: _Toc98485736]6	Introduction of band combinations
[bookmark: _Toc81509784][bookmark: _Toc98485737]6.1	General
<Some guidelines on introduction of band combinations will be added. >A band combination shall be requested before it is introduced into TS 38.101-1/-2/-3 [4-6]. The workflow for introduction of band combination and the template for band combination request sheet, status report and band combination table in basket WI are given in subclause 6.2. The usage of band combination notation in the request sheet and work item description is described in subclause 6.3.

[bookmark: _Toc81509785][bookmark: _Toc98485738]6.2	Band combination request
[bookmark: _Toc81509786][bookmark: _Toc98485739]6.2.1	Band combination workflow
[bookmark: _Toc98485740]6.2.1.0 General
This chapter describes the workflow for the introduction of band combinations in:
●   Section 6.2.1.1 for band combinations that are “for block approval”
●   Section 6.2.1.2 for band combinations that are not valid in Release 17 or “not for block approval” with their definitions in sections 6.2.1.2.1 and 6.2.1.2.2 respectively.
Before a band combination is submitted to the “for block approval” workflow, proponents should check if it does not fall under one of the definition in sections 6.2.1.2.1 or 6.2.1.2.2 and use the appropriate workflow.

<< Unchanged sections omitted >>
[bookmark: _Toc81509789][bookmark: _Toc98485747]6.2.3	Template of TP for basket WIDsVoid
<Text will be added if it’s necessary.>
[bookmark: _Toc81509791][bookmark: _Toc98485748]6.3	Usage of band combination
[bookmark: _Toc81509792][bookmark: _Toc98485749]6.3.1	 Notation of CA or DC configurations in the request sheets and work item descriptions
The configurations notation discussed in Clause 5 are also used for the CA/DC configurations in the columns for the CA/DC configurations for DL and UL in the request sheets and the combination tables within the WIDs. However, multiple errors within the specifications have been observed, which motivate the need to define the following rules how to implement these band combinations within the CA/DC configurations lists within the excel tables in the request sheets and WIDs:
-	Each cell of the CA or DC configuration column in the Excel tables shall contain only one single CA/DC configuration using the notation of the configurations as discussed above
-	Similar CA or DC configurations with different bandwidth classes shall use another row in the same column of the table.
-	The UL configurations column shall only contain the UL configurations valid for the CA/DC configuration in the same row, if there are multiple valid UL configurations they can be listed one after the other separated with “, “ (a comma followed by a space), but they can also be using a single completely filled row for each of the valid UL configurations
-	There shall be no merged cells in the table
-	The WI rapporteur checks if the notation of the CA/DC configurations is correct and if not returns the request to the requestor. Incorrect requests should not be added to the table in the WID

<< Unchanged sections omitted >>
[bookmark: _Toc81509797][bookmark: _Toc98485762]8	Optimization on band combinations
[bookmark: _Toc81509798][bookmark: _Toc98485763]8.1	General
<Some guidelines on optimization on band combinations will be added. >The increasing number of band combinations in NR has occupied a large amount of time and energy in RAN4 since Rel-15. To alleviate the pressure of specifying new band combinations in RAN4, optimizations on band combinations have been studied in the SI.

[bookmark: _Toc81509799][bookmark: _Toc98485764]8.2	Improving RAN4 specification structures
[bookmark: _Toc81509800][bookmark: _Toc98485765]8.2.1	RAN4 specification structureVoid
<Text will be added if it’s necessary.>
[bookmark: _Toc81509801][bookmark: _Toc98485766]8.2.2	Configuration table structure
[bookmark: _Toc98485767]8.2.2.1	CA configuration table
The NR CA configurations are specified as intra-band contiguous CA, intra-band non-contiguous CA, inter-band CA within FR1 and inter-band CA within FR2 in TS 38.101-1 and 38.101-2 respectively. For CA band combination which includes at least one FR1 operating band and one FR2 operating band, it is specified as inter-band CA between FR1 and FR2 in 38.101-3. 
For intra-band contiguous CA, a carrier aggregation configuration is a single operating band supporting a carrier aggregation bandwidth class with associated bandwidth combination sets. For each carrier aggregation configuration, requirements are specified for all aggregated channel bandwidths contained in a bandwidth combination set.
For intra-band non-contiguous CA, a carrier aggregation configuration is a single operating band supporting two or more sub-blocks, each supporting a carrier aggregation bandwidth class.
The template of configuration table for intra-band CA, including contiguous and non-contiguous CA, is defined as in Table 8.2.2.1-1, where FR1 does not contain the column “Fallback group”. Regarding to the fallback group, it is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration. However, it is not mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration that belong to a different fallback group.

<< Unchanged sections omitted >>
[bookmark: _Toc81509808][bookmark: _Toc98485775]8.3.2	ΔTIB,c and ΔRIB,c for DC
[bookmark: _Toc81509809][bookmark: _Toc98485776]8.3.2.1	ΔTIB,c tableVoid
<Text will be added if it’s necessary.>
[bookmark: _Toc81509810][bookmark: _Toc98485777]8.3.2.2	ΔRIB,c tableVoid
<Text will be added if it’s necessary.>
[bookmark: _Toc98485778]8.3.2.3	ΔTIB,c and ΔRIB,c statistical distribution
In following figures following abbreviations are used to indicate operating band frequency properties L = low band (< 1 GHz), H = high band (14 GHz) and VH = very high band (410 GHz).
Figure 8.3.2.3-1 reveals that n79 dTib relaxations are mostly 0 dB if no other very high band is present, dRib relaxations are more divergent. Similar behaviour is present also when band combination has another very high band present for dTib but not for dRib see, Figure 8.3.2.3-2. Actually relaxations are almost predominantly 0 dB especially for dRib which is bit unexpected as one would expect that when there is no other VH band in band combination with n79 then relaxations are always 0 dB due to dedicated antenna for n79, however specifications seems not to be aligned.

<< Unchanged sections omitted >>
9	<Other aspects to be studied>Void
<Other aspects to be studied if it’s necessary. >


10	Conclusion
Compared with previous generations, 5G NR have much more complex band combination configurations being specified due to the number of bands, multiple numerologies, larger channel bandwidth, size of channel bandwidth set, and etc. In this study item, optimization to CA/DC band combinations for a concise RAN4 specifications has been studied. The CA/DC band combination related rules have also been collected for people understanding RAN4 core specifications easily. The key functionalities of this SI mainly include the following aspects.
-   To capture the workflow on introduction of band combinations for block approval and introduce new template of band combination request sheets for Rel-17 basket WIs so as to reduce the workload of the basket WI rapporteur.
-   To indicate the rules for band combinations not valid or not for block approval.
-   To collect agreements on the rules of specifying band combinations, and facilitate people’s understanding of the complex notations of CA/DC combinations.
-   To study the optimization rules for band combinations within the timescale of Rel-17 and provide further possible optimization in Rel-18.

==============================================================
<< End of changes >>




