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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1	Introduction
In RAN2#100 meeting, some agreements related to configuring SCell directly in activated/deactivated state were reached [1]. 
Agreements:
1	Support configuring SCell directly in activated/deactivated state in Rel-15. FFS how to solve the CQI ambiguous and PDCCH monitoring timing issues

[bookmark: _GoBack][bookmark: OLE_LINK15]If a SCell is added and activated by the same RRC signalling, i.e. RRCConnectionReconfiguration message, eNB cannot determine the exact timing of SCell activation because the RRC signalling may experience segmentation/concatenation and HARQ/ARQ. So in last meeting there is a FFS left to solve the issues of CQI ambiguity and PDCCH monitoring timing. In this document, several candidate solutions are proposed, and the analysis and comparison of the alternatives of determining timing are also provided. 
2	Discussion
2.1	Ambiguous Timing Issue
RRCConnectionReconfiguration is a layer-3 message which belongs to SRB1. It may experience possible segmentation/concatenation/ARQ retransmission in RLC layer, and HARQ retransmission in MAC layer. Hence, eNB cannot know when a UE can receive RRCConnectionReconfiguration successfully. In addition to that, there must be some extra delay for a UE to perform SCell configuration which depends on different UE processing ability, so it’s very hard for eNB to determine the exact timing when a UE can start to reprot CQI and monitor PDCCH. 


Figure 1 procedure delay of transmission and processing 
If the timing cannot be determined exactly, it may lead to two kinds of consequences as follows:
Case 1: eNB determines an early timing. It means eNB will provide PUCCH resource earlier than UE actually reports CQI which causes a waste of PUCCH resource. And eNB may perform uplink/downlink scheduling in this SCell, as the UE doesn’t start to monitor PDCCH the scheduled uplink/downlink will be wasted too. As a result an earlier timing can lead to system resource waste.
Case 2: eNB determines a later timing. It means eNB provides PUCCH resource later than UE can reports CQI, since the related PUCCH resource may be allocated to other UE a collision may happen to raise the error rate of decoding. And UE will begin to monitor PDCCH before an eNB actually schedule it, it will cause meaningless power consumption. As a result a later timing can raise the error rate of PUCCH decoding and extra power consumption of UE.
Based on above analysis, the following observation can be derived:
Observation: If the exact timing of the SCell is available for data receiving/transmission cannot be determined by eNB, it may lead to unnecessary scheduling delay or useless scheduling.

2.2	Candidate Solutions
To solve the ambiguous timing issue, several solutions can be considered and proposed below.
Option 1: eNB allocates PUCCH resource at the first time. eNB can reserve the PUCCH resource for CQI reporting from the time when RRCConnectionReconfiguration or the MAC PDU containing the final part of RRCConnectionReconfiguration is sent to UE, and a UE can report CQI immediately after it has available CQI measurement results.
Option 2: exact timing indication is included in RRCConnectionReconfiguration. An exact timing indication can be included in RRCConnectionReconfiguration message, the value is decided by eNB which should tolerate a time delay corresponding to UE capability. Even if UE finishes configuring and activating SCell, it cannot report CQI until the indicated timing is reached as the PUCCH will be only available by that time.


Figure 2 CQI reporting based on a timing indication
Option 3: acknowledge to the reception of RRCConnectionReconfiguration. A mechanism to acknowledge the successful reception of RRCConnectionReconfiguration message can be considered. The “ACK” can be delivered by L1 resource, e.g. a dedicated ACK in PUCCH or DRMS resource in PUSCH, and it also can be delivered by L2 resource, e.g. MAC CE. If L1 resource is used, after several subframes after the dedicated ACK is sent to eNB, a UE can report CQI and monitor PDCCH. If L2 MAC CE is used, UE can report CQI and monitor PDCCH right after eNB acknowledges the MAC CE.


Figure 3 dedicated MAC CE for acknowledge of RRCConnectionReconfiguration
Both the advantages and disadvantages of the options above are listed in table 1. There is the largest resource waste of PUCCH in option1 and longest time delay in option2. For option3 there is almost no resource waste and acceptable time delay, but there is some signalling overhead.
Table 1 Solutions Comparison
	Options
	Resource waste
	Signalling overhead
	Time delay

	Option 1: eNB allocates PUCCH resource at the first time
	High
	Low
	Low

	Option 2: exact timing indication in RRCConnectionReconfiguration
	Low
	Low
	High

	Option 3: acknowledge to the reception of RRCConnectionReconfiguration
	Low
	Medium
	Medium



Proposal 1: a mechanism to acknowledge the successful reception of RRCConnectionReconfiguration message can be considered, e.g. a dedicated ACK or MAC CE can be sent to eNB. 
3	Conclusions
In this document, we provide several solutions to solve the CQI ambiguity and PDCCH monitoring timing issues, and the comparison between them are mead for a clear understanding. Based on these ananlysis, we make the following observation:
Observation: If the exact timing of the SCell is available for data receiving/transmission cannot be determined by eNB, it may lead to unnecessary scheduling delay or useless scheduling.
Based on the observation, we propose:
Proposal: a mechanism to acknowledge the successful reception of RRCConnectionReconfiguration message can be considered, e.g. a dedicated ACK or MAC CE can be sent to eNB. 
4	References
[1] Chairman notes, 3GPP TSG-RAN WG2 Meeting #100, Reno, Nevada, 27 November- 1 December 2017
3GPP
image2.emf
eNB

UE

RRCConnectionRec

onfiguration 

Successfully 

received

Start to report CQI and 

monitor PDCCH

Transmission

delay

Indicated timing

CQI measurement 

result available


Microsoft_Visio_2003-2010_Drawing2.vsd
￼


eNB


UE


RRCConnectionReconfiguration 


Successfully received


Start to report CQI and monitor PDCCH


Transmission
delay


Indicated timing


CQI measurement result available



image3.emf
eNB

UE

RRCConnectionRec

onfiguration 

Successfully 

received

Start to report CQI and 

monitor PDCCH

Transmission

delay

Dedicated 

MAC CE

ACK


Microsoft_Visio_2003-2010_Drawing3.vsd
￼


eNB


UE


RRCConnectionReconfiguration 


Successfully received


Start to report CQI and monitor PDCCH


Transmission
delay


Dedicated 
MAC CE


ACK



image1.emf
eNB

UE

RRCConnectionRec

onfiguration 

Successfully 

received

Start to report CQI and 

monitor PDCCH

Transmission

delay

processing

delay


Microsoft_Visio_2003-2010_Drawing1.vsd
￼


eNB


UE


RRCConnectionReconfiguration 


Successfully received


Start to report CQI and monitor PDCCH


Transmission
delay


processing
delay



