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Introduction
In this document, we provide some further aspects on CA establishment from RRC Suspended.
[bookmark: _Ref178064866]
Discussion
In this work item, companies have provided contributions in RAN2 arguing for two improvements
· reduce the delay SCells establishment, and 
· reduce signalling overhead for configuring CA.
To reduce the delay to establish and activating SCells, different schemes has been proposed:
· UE to provide measurements “early” during connection establishment, 
· activating SCell upon RRC configuration, 
· increased SPS/CQI reporting frequency during the activation procedure (i.e. during the 24/34 ms), introducing a new SCells state for being some inbetween activated and deactivated.
To reduce the overhead, companies have in RAN2 said that SCell configurations may be quite large in terms of RRC signalling and hence different schemes was proposed where e.g.
· parts of an SCell configuraiton for one cell can be used for another cell, or 
· multiple SCells can share a common part of a configuration. 
While this may be beneficial if one counts the number of bits needed to be sent to the UE we think it is more important that RAN2 considers which scenarios are most essential when this WI is discussed.
We believe that a use case which deserves attention is a UE staying at the same location for a longer period of time (e.g., a person in a café or 3GPP meeting) and is downloading/uploading data every now and then. This UE would be active and download/upload a burst of data and after that be inactive a certain period before downloading/uploading the next burst of data.
For this use case, which we assume is a very common scenario, we think that the UE may toggle between RRC suspended and RRC Connected. Suspend/Resume was introduced in Rel-13 particularly for reducing latency.
We think a straightforward approach would be that the eNB configures the same SCells for a UE when the UE is re-entering RRC connected, as the UE was using before being suspended. It would even not be needed that UE provides initial measurements on Scells. The eNB can assume that the UE has not changed position, and “blindly” configure the same SCells. If the UE has moved, the UE could of course have left the SCell coverage, but the eNB would soon figure this out and request the UE to perform measurements to find new SCells for the UE (if any). However, as discussed above, in many of the cases the UE will be in the same location as before.
Using RRC suspend/resume will address the goals of this WI without large specification impact.
According to TS36.331, when the RRC connection is resumed, the UE releases SCells. In Rel-13, there was no showstopper for keeping SCells but the approach of releasing the SCells was adopted partly due to lack of time. To add to the list of further improvements, RAN2 should consider changes which would make the UE keep the SCells for suspend/resume.
It should be noted that in addition to that it is not possible that the UE keeps the old SCells during suspend/resume, it is not even possible to add SCells in the RRC-resume message. This means that the RRC connection first would need to be resumed and after that another RRCConnectionReconfiguration-message is sent to add SCells.
[bookmark: _Toc498633026]Enhance RRC suspend/resume so that the UE store the SCell configurations when being suspended.
We then need to signal to the UE that the SCells shall to be stored at suspension, there are at least two options for that: 
OPTION1
The SCell configuration include an indication per SCell if the SCell shall be stored at suspension.
OPTION2
The RRCConnectionRelease message include an indication to the UE to store all SCell configurations. 
RAN2 to select one of OPTION1 and OPTION2 for how to indicate to the UE that SCells shall be stored at RRC suspend. 
RAN2 should consider whether the SCells, that the UE stores while being suspended, should be directly activated or directly dormant or deactivated when the RRC connection is resumed. This we think is the same discussion as RAN2 has had for activating SCells at configuration and directly active/dormant may further reduce the CA establishment delay by some 10-15 ms.
[bookmark: _Toc498633028]RAN2 to consider to further optimize CA establishment by having SCells activated or deactivated or dormant upon resuming the RRC connection.
The RRCConnectionResume message can include an indication to the UE for the wanted SCell state (activated/deactivated/dormant). 

Text proposals can be found in the appendix.
Conclusion
In this document, we provided some further aspects on CA establishment from RRC Suspended.
We made the following observations:
1. Using RRC suspend/resume will address the goals of this WI without large specification impact.

We ask RAN2 to agree on the following:
1. Enhance RRC suspend/resume so that the UE store the SCell configurations when being suspended.
1. RAN2 to select one of OPTION1 and OPTION2 for how to indicate to the UE that SCells shall be stored at RRC suspend.
1. RAN2 to consider to further optimize CA establishment by having SCells activated or deactivated or dormant upon resuming the RRC connection.

Appendix
Signalling to UE to store SCells when RRC is suspended
OPTION1 
First alternative is to signal to UE to store individually per SCell, and these parts are needed (original part is from the RRC Running CR with additions accepted):

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
	]],
	[[	activatedSCell-r15					ENUMERATED {true}			OPTIONAL 	-- Need ON
	]],
	[[	storeSCellAtSuspend-r15				ENUMERATED {true}			OPTIONAL 	-- Need ON
	]]
}

...

SCellToAddModExt-v15xy ::=			SEQUENCE {
	activatedSCell-r15					ENUMERATED {true}				OPTIONAL, 	-- Need ON
	storeSCellAtSuspend-r15				ENUMERATED {true}				OPTIONAL 	-- Need ON
}

	RRCConnectionReconfiguration field descriptions

	storeSCellAtSuspend
Indicates whether the UE shall store the SCell configuration when the RRC connection is suspended.



OPTION2:
Alternative is to modify RRCConnectionRelease with a field that affects all SCells (original part from 36.331)
RRCConnectionRelease-v1320-IEs::=	SEQUENCE {
	resumeIdentity-r13					ResumeIdentity-r13				OPTIONAL,	-- Need OR	
	nonCriticalExtension				RRCConnectionRelease-v15xy-IEs	OPTIONAL
}

RRCConnectionRelease-v15xy-IEs ::=	SEQUENCE {
	keepSCellsDuringSuspend-r15			ENUMERATED {true}				OPTIONAL,	-- Need OR
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

	RRCConnectionRelease field descriptions

	keepSCellsDuringSuspend
Indicates whether the UE shall store the SCells when the RRC connection is suspended.



Procedure text to do the storing of SCells
The text in 5.3.12 in RRC spec is needed to actually dou the storing of SCell configurations (original from 36.331):
1>	if leaving RRC_CONNECTED was triggered by suspension of the RRC:
2>	re-establish RLC entities for all SRBs and DRBs, including RBs configured with NR PDCP;
2>	store the UE AS Context including the current RRC configuration, the current security context, the PDCP state including ROHC state, C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, OPTION1 the SCell configuration for each SCell configured with storeSCellAtSuspend OPTION2 all SCell configurations if keepSCellsDuringSuspend is included in RRCConnectionRelease;
2>	store the following information provided by E-UTRAN:
3>	the resumeIdentity;
2>	suspend all SRB(s) and DRB(s), including RBs configured with NR PDCP, except SRB0;
2>	indicate the suspension of the RRC connection to upper layers;
2>	configure lower layers to suspend integrity protection and ciphering;
NOTE 1:	Ciphering is not applied for the subsequent RRCConnectionResume message used to resume the connection. An integrity check is performed by lower layers, but merely upon request from RRC.

Signalling the state of the SCells when resuming
Then if Proposal 3 is adopted, we need the RRCConnectionResume message to include a setting for the SCells in state activated, dormant or deactivated (original from 36.331).
RRCConnectionResume-v1510-IEs ::= SEQUENCE {
	sk-Counter-r15						INTEGER (0.. 65535)			OPTIONAL,	-- Need ON
	nr-RadioBearerConfig1-r15			OCTET STRING				OPTIONAL,	-- Need ON
	nr-RadioBearerConfig2-r15			OCTET STRING				OPTIONAL,	-- Need ON
	nonCriticalExtension				RRCConnectionResume-v15xy-IEs	OPTIONAL
}

RRCConnectionResume-v15xy-IEs ::=	SEQUENCE {
	resumeStateSCell-r15				ENUMERATED {activated, dormant, deactivated}
	nonCriticalExtension				SEQUENCE {}					OPTIONAL
}

	RRCConnectionResume field descriptions

	resumeStateSCell
Indicates the starting state for SCells when resuming RRC connection.



Procedure text to configure the SCells at RRC resume
Changes are needed in 5.3.3.4a to add the SCells when resuming, and in 5.3.10.3b for setting the state of the added SCells.
First change in the RRCConnectionResume text
[bookmark: _Toc510531110]5.3.3.4a	Reception of the RRCConnectionResume by the UE
The UE shall:
1>	stop timer T300;
1>	restore the PDCP state and re-establish PDCP entities for SRB2, if configured with E-UTRA PDCP, and for all DRBs that are configured with E-UTRA PDCP;
1>	if drb-ContinueROHC is included:
2>	indicate to lower layers that stored UE AS context is used and that drb-ContinueROHC is configured;
2>	continue the header compression protocol context for the DRBs configured with the header compression protocol;
1>	else:
2>	indicate to lower layers that stored UE AS context is used;
2>	reset the header compression protocol context for the DRBs configured with the header compression protocol;
1>	discard the stored UE AS context and resumeIdentity;
1>	perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;
NOTE:	When performing the radio resource configuration procedure, for the physical layer configuration and the MAC Main configuration, the restored RRC configuration from the stored UE AS context is used as basis for the reconfiguration.
1>	for each stored SCell: 
2>	perform SCell addition as specified in 5.3.10.3b;
NOTE:	When performing SCell addition, the stored UE AS context is used as basis for the addition.

Second part in the SCell addition text 
This part needed if Proposal 3 is adopted.
[bookmark: _Toc510531168]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 SCell addition is due to RRC resume and resumeStateSCell is included and not equal to DEACTIVATED;
3>	if resumeStateSCell is equal to ACTIVATED:
4>	configure lower layers to consider the SCell to be in activated state;
3>	else:
4>	configure lower layers to consider the SCell to be in dormant state;
2>	else:
32>	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;
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