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1
Introduction

CRs for the introduction of a new bandwidth combination set for the CA configuration CA_1A-5A in 36.307 were approved in [1-3]. In this contribution, we discuss how to handle the addition of bandwidth combination sets in later releases from a Release independent perspective.
2
Discussion

2.1
The problem to solve
Additional bandwidth combination sets cannot be added to a frozen release, as it may impose more stringent requirements to legacy UEs. RAN4 decided that new bandwidth combination sets will be added to the open release. This implies that for certain CA combination, there may be additional combination sets in later releases. This is the case of CA_1-5. Table 2.1-1 and Table 2.1-2 show the CA combination sets specified in Rel-10/11 and in Rel-12, respectively. Note that Table 2.1-2 has recently been approved by RAN4 [4] and it is yet, not included in the 3GPP specifications. 

Table 2.1-1: E-UTRA CA configurations and bandwidth combination sets CA_1A-5A in 36.101 Rel-10/11

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-5A
	1
	
	
	
	Yes
	
	
	20
	0

	
	5
	
	
	
	Yes
	
	
	
	


Table 2.1-2: E-UTRA CA configurations and bandwidth combination sets CA_1A-5A in 36.101 Rel-12 [4]

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-5A
	1
	
	
	
	Yes
	
	
	20
	0

	
	5
	
	
	
	Yes
	
	
	
	

	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	


Inter-band DL CA between Band 1 and Band 5 was introduced in Rel-10, which is the first release on which CA was supported. Thus, there is no chapter in 36.307 to support this combination in a Release independent manner. [1] introduced the combination in the Rel-10 version of 36.307 as follows:
X
CA configuration CA_1A-5A Independent of Release

CA configuration CA_1A-5A with bandwidth combination set1 is specified in Release 12 but is defined as a release-independent CA configuration for Rel-10 upwards.

…
From the introduced text, it is clear that the chapter corresponds to the support of bandwidth combination set 1.
The next step is to consider how will we handle the possible addition of another combination set for this CA combination in Rel-13. Will we add another chapter in the same specifications with an identical title? Will we then start referring to the combination set in the title?

Now, we move to another combination example that is already today included in the Release independent specifications. As example, we take CA_3A-20A. This is a Rel-11 band combination supporting combination set 0. There is already a chapter in 36.307 Rel-10 for this band combination. From 36.307 Rel-10. 
27
CA configuration CA_3A-20A Independent of Release

CA configuration CA_3A-20A is specified in Release 11 but is defined as a release-independent CA configuration for Rel-10 upwards.

In this case, if we add the additional combination set in the same as we have done for CA_1A-5A, the titles for the two different sections become identical and can lead to confusion regarding what each of them cover. Below is the new chapter that would be added following the CA_1A-5A approach. 

xx
CA configuration CA_3A-20A Independent of Release

CA configuration CA_3A-20A with bandwidth combination set 1 is specified in Release 12  is specified in Release 11 but is defined as a release-independent CA configuration for Rel-10 upwards.

To allow for support of additional bandwidth combination sets as Release independent, RAN4 needs to look for a generic approach to follow

2.2
How to handle new bandwidth combination sets in Release independent?

Alternative 1: Introduce one chapter per CA configuration + additional combination set
This approach would require RAN4 to go through TS36.307 and the different releases to add the combination set that each combination supports as Release independent. Taking the previous example for CA_3A-20A
27
CA configuration CA_3A-20A Independent of Release with bandwidth combination set 0
CA configuration CA_3A-20A with bandwidth combination set 0 is specified in Release 11 but is defined as a release-independent CA configuration for Rel-10 upwards.

This would allow the introduction of separate chapter in the same specification (36.307 Rel-10) to support a combination set 1

xx
CA configuration CA_3A-20A Independent of Release with bandwidth combination set 1
CA configuration CA_3A-20A with bandwidth combination set 1 is specified in Release 11 but is defined as a release-independent CA configuration for Rel-10 upwards.


  …

Alternative 2: Introduce a common chapter for “combination sets added in a later Release than the CA configuration”

Further, this alternative can be done as a single chapter containing new combination sets in Rel-12, Rel-13…Or it could be done as one chapter per Release. For simplicity, we consider one chapter per release. 
With this approach only the addition of a single chapter (for bandwidth combination set(s) adding in Rel-12) is needed to compile all the addition of combination sets. The drawback is that all combinations will be in the same chapter. Below is an example of the Rel-10 version of 36.307. Note that we focus on the structure of the chapter and not the specific text within the chapter
xx
Bandwidth combination sets added in Release-12 
The CA configuration listed in this chapter include Bandwidth combination set(s) additionally specified in Release 12 but are defined as release-independent for Rel-10 upwards.
Table xx-1: Additional bandwidth combination set(s) for E-UTRA CA configuration(s)
	E-UTRA CA configuration
	Bandwidth combination set

	CA_1A-5A
	1

	
	


xx.1
E-UTRA CA configuration UE

UEs that conform to Release 10 and support an specific E-UTRA CA configuration/ Bandwidth combination set in Table xx-1 shall support the following requirements in Release 12 for the specific E-UTRA CA configuration/ Bandwidth combination set
xx.1.1
RF RequirementsThe UE shall comply with the RF requirements for the E-UTRA CA configuration in Table xx-1 specified in [4]. These requirements are:

Table xx.1.1-1: RF Requirements for CA_3A-20A UE 

	Section / Clause
	Description

	5.5A

	Operating bands for CA

	…
	


xx.1.2
RRM RequirementsThe UE shall comply with the RRM requirements for the E-UTRA CA configuration in Table xx-1specified in [5] which are listed in Table B.2.4-1 of [7].
xx.1.3
Demodulation performance and CSI reporting RequirementsThe UE shall comply with the demodulation performance and CSI reporting requirements for the E-UTRA CA configuration in Table xx-1 specified in [4], which are listed in Table B.3.3-1 of [7].
3 Conclusion 
In this contribution we discuss how to handle the addition of new bandwidth combination sets for already specified CA configurations in Release independent. Currently, CRs to allow for CA_1-5A with bandwidth combination set 1 in Release independent have been approved, [1-3]. A new chapter has been added. While this is an acceptable approach for this specific CA configuration, a general discussion is needed. Two alternatives can be considered as a solution:
Alternative 1: Introduce one chapter per CA configuration + additional combination set
which would need a revisit of the different chapters in 36.307 to clarify the combination sets covered in each chapter 
Alternative 2a: Introduce a common chapter for “combination sets added in a later Release than the CA configuration”. One chapter per Release.
Alternative 2b: Introduce a common chapter for “combination sets added in a later Release than the CA configuration” and covering additions in Rel-12, 13
Alternative 1a or 2b would put all E-UTRA CA configurations including additional combination sets in a common chapter and will not require any additional work in the current chapters in 36.307
Alternative 2a (see example in chapter 2.2)  seems to be more optimal considering the RAN4 workload. However, we seek the RAN4 opinion on the presented alternatives and other possible approaches.
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