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1	Introduction
During the Rel-13 eCA work item, the addition of SCells was discussed and the RRC CR2198 was agreed in R2-164049 to limit how SCells can be added via the Rel-10 and Rel-13 SCell addition structures. However, the release of SCells was not discussed at that time, and we discuss whether similar limitations are needed for that in this contribution.
2	Release of SCells
Currently, the SCell addition is restricted to using the Rel-10 sCellToAddModList for the first 4 SCells, and only after more SCells are added should the Rel-13 sCellToAddModList be used, as evidenced by the field descriptions (see below for excerpt from Rel-13 RRC):
	sCellToAddModList, sCellToAddModListExt
Indicates the SCell to be added or modified. Field sCellToAddModList is used to add the first 4 SCells for a UE with sCellIndex-r10 while sCellToAddModListExt is used to add the rest. If E-UTRAN includes SCellToAddModList-v10l0 it includes the same number of entries, and listed in the same order, as in SCellToAddModList-r10. If E-UTRAN includes SCellToAddModListExt-v1370 it includes the same number of entries, and listed in the same order, as in SCellToAddModListExt-r13.



The reasoning for this was to avoid full configurations when unnecessary, i.e. since it was foreseen that 4 SCells will continue to be the maximum for some time, it didn’t make sense to allow mixing the legacy and Rel-13 lists since that could cause fullConfig to be used when doing a handover to a legacy eNB. Further, once an ScellIndex is assigned, it is not possible to change it without releasing and adding an SCell again.
Observation 1: Once assigned, the SCellIndex cannot be changed without releasing the SCell.
However, the release of SCells has not been discussed: Since the release is done via IDs instead of structures, and eNB knows the UE capabilities (i.e. UE can support both signallig), one can easily ask if we should apply similar rules for SCell release as well: Only the first 4 SCells can be released via Rel-10 signalling, whereas the remaining ones are released with the Rel-13 signalling?
Observation 2: The rules for releasing SCells with the Rel-10 and Rel-13 sCellToReleaseList are not clear.
One problem with such restrictions might be that the SCells may be released in any order, and the legacy list cannot release all the SCells. Let’s consider the following example where a UE that is capable of being configured with 7 SCells undergoes several SCell additions and releases:
1. First, UE is configured with 4 SCells (using indexes 1, 2, 3 and 4). This is done using the Rel-10 structure.
2. Next, UE is configured with additional SCells (using indexes 10, 11 and 12). This is done using the Rel-13 version of sCellToAddModList.
3. Next, the SCells using indexes 1, 2, 3 and 10 are to be released due to coverage reasons, while other SCells (using indexes 4, 11 and 12) are retained. 
· The SCells 1-3 can use the Rel-10 structure, but the SCell 10 requires use of the Rel-13 version of sCellToReleaseList. Therefore, it could make sense to just use the Rel-13 version of sCellToReleaseList (to avoid having to use both at the same time)
4. Afterwards, 3 new SCells (using indexes 13-15) are to be added next. Since the UE is configured with 3 SCells curently, one new SCell should be added with the Rel-10 version of sCellToAddModList, but that is not possible since only indexes 1-7 can be assigned with Rel-10 version of sCellToAddModList. Therefore, to be compliant with the rules of RRC, eNB uses SCell index 5 instead of SCell index 13 should and adds that SCell with the Rel-10 version of sCellToAddModList, whereas the other SCells (using indexes 14 and 15) are added with the Rel-13 version of sCellToAddModList.
5. Next, two additional SCells (using indexes 11 and 12) are to be released – this needs to be done using the Rel-13 version of sCellToReleaseList since the Rel-10 does not support those values. 
6. Finally, the UE is configured with 4 SCells, which are using indexes 4, 5, 14 and 15. The first two SCells could be released using the Rel-10 version of sCellToReleaseList, but the last two SCells must be released with the Rel-13 version of sCellToReleaseList.
Obviously, this is a theoretical example (e.g. there may never be a reason for eNB to choose SCell indexes in this manner by skipping some SCell indexes), but the specification allows this so we make the following observations:
Observation 3: Assigning SCells to UEs may be constrained in some cases due to the limitation imposed by the current RRC specification.
Observation 4: It may not always be possible to use the Rel-10 version of sCellToReleaseList to release SCells even if only 4 SCells have been configured for the UE. 
Observation 5: There doesn’t seem to be a technical reason to limit eNB from being able to release any SCells using the Rel-13 version of sCellToReleaseList in case the UE supports having more than 4 SCells.
Therefore, we think it should be clarified that the Rel-13 version of sCellToReleaseList can be used to release any SCell, regardless of how it was added.
Proposal 1: Clarify in RRC that SCells can be released vai any version of sCellToReleaseList if UE supports more than 4 SCells. 
3	Addition of SCells
As can be seen from teh example in the previous chapter, it is actually somewhat ambiguous how to even add the SCells according to the current rules: Suppose again a situation where UE supports 6 SCells simultaneously, with the following SCell management actions happening:
1. First, UE is configured with 5 SCells (using indexes 1-5). The first four SCells are added done using the Rel-10 sCellToAddModList and the remaining SCell is added using the Rel-13 sCellToAddModList.
2. Next, the SCells using index 1 is released due to coverage reasons, with the remaining SCells (using indexes 2-5) are retained. 
· As per before, this can be doe with either the Rel-10 or the Rel-13 version of sCellToReleaseList (assuming Proposal 1 is agreed) 
3. Next, eNB would like to add a new SCell to the configuration: The SCell index = 1 would be free, but the configuration already contains four SCells. Hence, it is not clear how to add those SCells!
For the last point, it seems there are at least the following alternatives for interpretation:
1) Use the Rel-10 sCellToAddModList for adding the SCell (with SCell index = 1, meaning eNB would consider the rule according to first 4 indexes)? 
2) Use the just Rel-13 sCellToAddModList for adding the SCell (since there are already 4 SCells configured, despite the Rel-10 field also being possible to use, meaning eNB would consider the rule according to the first 4 configured SCells regardless of their indexes)?
3) Use either of the above can be used (the “first 4” only refers to the first 4 SCells during the lifetime of the RRC connection)?
Observation 6: It is not entirely clear in RRC what the “first 4 SCells” rule for SCell addition means. 
Since the original discussion on the use of these lists occurred due to question of how to handle the SCell indexes 5-7 (which can be added by either list), we think the alternative 1 is correct, but would also be fine with alternative 3.
Proposal 2: Clarify the “first 4 SCells” to refer to the “first 4 SCell indexes”.
4	Conclusions
[bookmark: _GoBack]We have discussed the topic of SCell release and addition and observed the following:
Observation 1: The rules for releasing SCells with the Rel-10 and Rel-13 sCellToReleaseList are not clear.
Observation 2: The rules for releasing SCells with the Rel-10 and Rel-13 sCellToReleaseList are not clear.
Observation 3: Assigning SCells to UEs may be constrained in some cases due to the limitation imposed by the current RRC specification.
Observation 4: It may not always be possible to use the Rel-10 version of sCellToReleaseList to release SCells even if only 4 SCells have been configured for the UE. 
Observation 5: There doesn’t seem to be a technical reason to limit eNB from being able to release any SCells using the Rel-13 version of sCellToReleaseList in case the UE supports having more than 4 SCells.
Observation 6: It is not entirely clear in RRC what the “first 4 SCells” rule for SCell addition means. 
Based on these and the discussion, we propose the following:
Proposal 1: Clarify in RRC that SCells can be released via any version of sCellToReleaseList if UE supports more than 4 SCells. 
Proposal 2: Clarify the “first 4 SCells” to refer to the “first 4 SCell indexes”.
The corresponding CRs based on these proposals can be found in R2-1811180 (Rel-13), R2-1811181 (Rel-14) and R2-1811182 (Rel-15).




