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1	Introduction
In this document we discuss the use of Scell AddMod and Release lists (originally introduced in Rel-10, and extended versions in Rel-13).
[bookmark: _Ref178064866]2	Discussion
[bookmark: _GoBack]LTE introduced Carrier Aggregation in Rel-10. The maximum number of SCells was limited to 4 (that is in total maximum 5 serving cells (CCs). In rel-13, with the B5C work item, the upper limit was extended to 31, i.e. a total of 32 serving cells. In Appendix, we have collected some information to reflect the RAN2 discussions.
In ASN.1, the lists used for SCell configuration are these (only the “basic lists are presented, the extension lists (“parallel lists” etc, to introduce new SCell parameters) are omitted):
SCellToAddModList-r10 ::=		SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellToAddMod-r10

SCellToAddModListExt-r13 ::=	SEQUENCE (SIZE (1..maxSCell-r13)) OF SCellToAddModExt-r13

SCellToReleaseList-r10 ::=			SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellIndex-r10

SCellToReleaseListExt-r13 ::=			SEQUENCE (SIZE (1..maxSCell-r13)) OF SCellIndex-r13


The SCellIndex range was also extended from 1..7 to 1..31:
SCellToAddMod-r10 ::=			SEQUENCE {
	sCellIndex-r10						SCellIndex-r10,
	cellIdentification-r10				SEQUENCE {
		physCellId-r10						PhysCellId,
		dl-CarrierFreq-r10					ARFCN-ValueEUTRA
	}																OPTIONAL,	-- Cond SCellAdd
	radioResourceConfigCommonSCell-r10		RadioResourceConfigCommonSCell-r10	OPTIONAL,	-- Cond SCellAdd
	radioResourceConfigDedicatedSCell-r10	RadioResourceConfigDedicatedSCell-r10	OPTIONAL,	-- Cond SCellAdd2
	...,
	[[	dl-CarrierFreq-v1090				ARFCN-ValueEUTRA-v9e0	OPTIONAL	-- Cond EARFCN-max
	]],
	[[	antennaInfoDedicatedSCell-v10i0		AntennaInfoDedicated-v10i0	OPTIONAL	-- Need ON
	]],
	[[	srs-SwitchFromServCellIndex-r14		INTEGER (0.. 31) OPTIONAL	-- Need ON
	]],
	[[	sCellState-r15						ENUMERATED {activated, dormant}	OPTIONAL 	-- Need ON
	]]
}

SCellToAddModExt-r13 ::=			SEQUENCE {
	sCellIndex-r13						SCellIndex-r13,
	cellIdentification-r13				SEQUENCE {
		physCellId-r13						PhysCellId,
		dl-CarrierFreq-r13					ARFCN-ValueEUTRA-r9
	}																OPTIONAL,	-- Cond SCellAdd
	radioResourceConfigCommonSCell-r13		RadioResourceConfigCommonSCell-r10	OPTIONAL,	-- Cond SCellAdd
	radioResourceConfigDedicatedSCell-r13	RadioResourceConfigDedicatedSCell-r10	OPTIONAL,	-- Cond SCellAdd2
	antennaInfoDedicatedSCell-r13			AntennaInfoDedicated-v10i0		OPTIONAL	-- Need ON
}


SCellIndex-r10 ::=						INTEGER (1..7)
SCellIndex-r13 ::=						INTEGER (1..31)

maxSCell-r10				INTEGER ::= 4	-- Maximum number of SCells
maxSCell-r13				INTEGER ::= 31	-- Highest value of extended number range of SCells

In TS.36.331, there are very few restriction or rules on how to use the AddMod and Release lists. In procedure texts, there is no distinction between the Rel-10 and Rel-13 list. They are both covered by the same procedure text statements:
5.3.10.3a	SCell release
The UE shall:
1>	if the release is triggered by reception of the sCellToReleaseList or the sCellToReleaseListSCG:
2>	for each sCellIndex value included either in the sCellToReleaseList or in the sCellToReleaseListSCG:
3>	if the current UE configuration includes an SCell with value sCellIndex:
4>	release the SCell;
1>	if the release is triggered by RRC connection re-establishment; or
1>	if the release is triggered when the UE is resuming an RRC connection from a suspended RRC connection or from RRC_INACTIVE as specified in clause 5.3.3.2:
2>	release all SCells that are part of the current UE configuration;
5.3.10.3b	SCell addition/ modification
The UE shall:
1>	for each sCellIndex value included either in the sCellToAddModList or in the sCellToAddModListSCG that is not part of the current UE configuration (SCell addition):
2>	add the SCell, corresponding to the cellIdentification, in accordance with the radioResourceConfigCommonSCell and radioResourceConfigDedicatedSCell, both included either in the sCellToAddModList or in the sCellToAddModListSCG;
2>	if sCellState is configured for the SCell and indicates activated:
3>	configure lower layers to consider the SCell to be in activated state;
2>	else if sCellState is configured for the SCell and indicates dormant:
3>	configure lower layers to consider the SCell to be in dormant state;
2>	else:
3>	configure lower layers to consider the SCell to be in deactivated state;
2>	for each measId included in the measIdList within VarMeasConfig:
3>	if SCells are not applicable for the associated measurement; and
3>	if the concerned SCell is included in cellsTriggeredList defined within the VarMeasReportList for this measId:
4>	remove the concerned SCell from cellsTriggeredList defined within the VarMeasReportList for this measId;
1>	for each sCellIndex value included either in the sCellToAddModList or in the sCellToAddModListSCG that is part of the current UE configuration (SCell modification):
2>	modify the SCell configuration in accordance with the radioResourceConfigDedicatedSCell, included either in the sCellToAddModList or in the sCellToAddModListSCG;

In the field descriptions, we find 2 restrictions on how to use the SCellToAddModLists and ScellToReleaseLists to add and delete SCells:
	sCellIndex
In case of DC, the SCellIndex is unique within the scope of the UE i.e. an SCG cell can not use the same value as used for an MCG cell. For pSCellToAddMod, if sCellIndex-r13 is present the UE shall ignore sCellIndex-r12. sCellIndex-r13 in sCellToAddModListExt-r13 shall not have same values as sCellIndex-r10 in sCellToAddModList-r10.



	[bookmark: _Hlk21036548]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 sCellToAddModListExt-v1430 it includes the same number of entries, and listed in the same order, as in sCellToAddModListExt-r13. 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. If E-UTRAN includes sCellToAddModListExt-v13c0 it includes the same number of entries, and listed in the same order, as in sCellToAddModListExt-r13.



We first discuss the understanding of Restriction 1
”sCellIndex-r13 in sCellToAddModListExt-r13 shall not have same values as sCellIndex-r10 in sCellToAddModList-r10”.
We assume it is common understanding that the sCellIndex is unique within the scope of the UE, meaning all SCells must have different sCellIndex. In the sCellIndex field description (see above), this is at least captured for DC, but not for CA. Nevertheless, we assume this is up to network implementation to ensure.
On how to use the lists to configure the UE, we could first consider these questions/scenarios:
Is it allowed to add an Scell with ScellIndex in the range 1-7 using SCellToAddModListExt-r13?
Is it allowed to delete an SCell (originally added with SCellToAddModList-r10) with sCellIndex 4 using SCellToReleaseListExt-r13?
If the RAN2 understanding is Yes, then the Rel-10 and Rel-13 AddMod and Release lists can be used independently to add, modify and release Scells.
If the RAN2 understanding is No, some further restrictions on the use of the AddMod and Release lists need to be captured in the specification.
RAN2 to discuss and agree on answers to questions 1 and 2 above.
Next, we discuss the understanding of Restriction 2:
“Field sCellToAddModList is used to add the first 4 SCells for a UE with sCellIndex-r10 while sCellToAddModListExt is used to add the rest.”
One reason for this restriction could be related to Inter-eNB handover and inter-eNB compatibility. For a UE that is configured with 5 SCells, it is evident that a handover to a “legacy eNB” (here meaning an eNB that is not upgraded to support the B5C extensions), must be executed using full configuration (to avoid hanging Scell configuration in UE after the handover). But if the UE is configured with up to 4 SCells, inter-eNB handover to a “legacy eNB” using Delta configuration is possible (if the inter-node signalling uses the sCellToAddModList-r10, and not the sCellToAddModListExt-r13).
But it is hard to see this how this restriction is relevant in eNB to UE configuration. Consider this example:
Example 1
UE is configured with SCells indexed {1, 2, 4, 6} using sCellToAddModList-r10. 
Another SCell indexed {8] is added using sCellToAddModListExt-r13.
Scell indexed {4} is released.
Now, UE has 4 SCells, but only 3 are configured with sCellToAddModList-r10.
First we could discuss if this configuration is in conflict with Restriction 2.
Is the configuration in Example 1 in conflict with Restriction 2? 
Clearly, handover to a “legacy eNB” would require full configuration to UE. But an eNB implementation could ensure that only the sCellToAddModList-r10 is used in the inter-node signalling, irrespective of the signalling to UE to add the SCells.
If another SCell is now to be added, should it be added using sCellToAddModList-r10 (this list is not “full”) or sCellToAddModListExt-r13 (UE has already 4 SCells)? Or can any be used?
Is Restriction 2 relevant in eNB to UE signalling?

RAN2 to discuss and agree on answers to questions 3-5.

4	Conclusion
In this document, we have discussed the use and current restrictions of Scell AddMod and Release lists, with some examples and questions. 
We ask RAN2 to discuss the questions 1-5 in this document and consider if clarifications are needed in the specification, to ensure UE-Network inter-operability. 
[bookmark: _In-sequence_SDU_delivery]5	References
R2-162150, Report of 3GPP TSG RAN WG2 meeting #93
R2-161790,	Review issue list for ASN.1 freeze	Ericsson, Samsung
R2-163343, Report of 3GPP TSG RAN WG2 meeting #93bis




Appendix

From [1]:

R2-161480	SCell addition and release related ASN.1 issues (Z.043)	Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell	discussion
-	Samsung ask if the new list can be used to add all the cells. Nokia clarify that eNB can use only the new list of a combination of the old and new list.
-	Samsung understood that we would keep them separate, for example by some text restriction.
-	Qualcomm prefer to keep the current structure and it can even cause some conflicts.
-	Ericsson ask what the critical extension is really solving. 
-	ZTE agree with Nokia 
-	Nokia suggest if we have a limitation then it should be that the first 4 SCells are configured with the old list. But we should allow the new list to use any index otherwise we limit legacy eNB to always use the low indexes.
=>	Offline discussion to conclude how to address issue Z.043. Conclusion can be captured in he ASN.1 review CR.
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From [2]:

	Z.043
	6.2.2 RRCConnectionReconfiguration 
	The value of "maxSCell-r10" is 4. The value range of "SCellIndex-r10" is (1..7). 
The value of "maxSCell-Plus1" is 5. The value range of "SCellIndex-v13xy" is (8..31). 
It seems we are not able to use "SCellToAddModListExt-r13" to allocate Scell index (1..7) . Then it is impossible for the network to configures 32 cells at once, as some SCell cannot have a valid SCell index by using "SCellToAddModListExt-r13". 
	2
	In "SCellToAddModListExt-r13" and “SCellToReleaseListExt-r13”, change (maybe the “SCellIndex-v13xy can be removed now”):
sCellIndex-v13xy						SCellIndex-r13SCellIndex-v13xy,
Ericsson: ZTE seem correct. It is as follows:
SCellToAddModList-r10 ::=		SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellToAddMod-r10

SCellToAddModListExt-r13 ::=		SEQUENCE (SIZE (maxSCell-Plus1..maxSCell-r13)) OF SCellToAddMod-r13
Where maxSCell-r10 is 4, maxSCell-Plus1 is 5 and maxSCell-r13 is 31. This means that if 31 SCells should be configured then the legacy SCellToAddModList-r10 type is used for SCells 1,2,3,4 and the new SCellToAddModListExt-r13 is used for SCells 5-31, but in SCellToAddModListExt-r13 there is no way to assign SCell index 5,6 or 7
Samsung:Agree, but should maybe add that ListExt is used to assign cells with index values from 5
CATT: agree with the comment and change.
Chair:
=> The extension list will be defined to be able to indicate the full range of indexes but add a statement that the new extension list can only index above 5. One of the indexes will be removed.
=> Consequence that index 6 and 7 can be assigned using either legacy or new list.
=> Can be closed when included in the general CR.
Coordinator: A field description is added in general CR to capture the statement. Closed.
	Closed (General CR) (ASN.1)



 



From [3]:
R2-162672	Some eCA related corrections	Nokia, Alcatel-Lucent Shanghai Bell	draftCR	36.331	13.1.0	-	-	F		Rel-13	LTE_CA_enh_b5C-Core
=>	Revised in R2-162976
R2-162976	Some eCA related corrections	Nokia, Alcatel-Lucent Shanghai Bell	draftCR	36.331	13.1.0	-	-	F		Rel-13	LTE_CA_enh_b5C-Core	R2-162672
-	Samsung ask if it is clear that for the critical extensions then fallback to the original version must be done by fullConfig. These new cases may need to be added to the existing statements.
=>	Add editorials from R2-162182. Other details can be further discussed offline.
=>	Revised in R2-163085
R2-163085	Some eCA related corrections	Nokia, Alcatel-Lucent Shanghai Bell	draftCR	36.331	13.1.0	-	-	F		Rel-13	LTE_CA_enh_b5C-Core	R2-162976
=>	Agreed in principle
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