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1. Introduction
In RAN2#68bis meeting, there are some discussions on anchor cell, and some open issues are shown below [1]:
-
Do we have anchor CC and anchor cell?

-
Functionality of anchor cell, e.g.?



- D-SR



- CQI



- SI paging



- UL HARQ A/N



- ...

-
Is special cell merged into anchor cell?

In this document, we try to analyze the possible functions of anchor cell one by one, and discuss the relation between anchor cell and special cell.
2. Discussion
2.1. Possible functions of anchor cell
Followings are some possible functions of anchor cell. As many of them are only for one direction (UL or DL), they are listed with their direction.
2.1.1 2.1.1 CQI report (UL)
Since RAN1 has agreed to have CQI reporting on only one CC, and distinguishes this CC from other CCs [2], it is reasonable to associate the CQI reporting function with anchor cell and also it’s better to maintain anchor cell in good link quality. 
Observation 1: RAN1’s decision on CQI reporting makes it reasonable for adopting anchor cell.
2.1.2 2.1.2 D-SR (UL)
Similar as CQI report, RAN1 has agreed to have only on UL CC to initiate D-SR [2]. We also think associating D-SR with anchor cell can simplify the system design and resource management.
Observation 2: RAN1’s decision on D-SR makes it reasonable for adopting anchor cell.
2.1.3 2.1.3 Activation/deactivation (DL)
In last RAN2 meeting, a separate activation/deactivation procedure has been agreed [1]. It dynamically adjusts the working CC set according to traffic and link quality fluctuation and helps saving more UE power. From our perspective, we think that the concept of anchor cell is mainly introduced to have a specific cell that distinguishes itself from others in resource reservation (e.g. CQI and D-SR). Therefore, anchor cell should have a higher priority than other cells and never be deactivated. If finally only one cell is left to be activated as data amount decreases, that cell should be the anchor cell, and normal communication can still be kept on it. In this case, it is natural to maintain DRX on it when DRX is needed.
Observation 3: defining an anchor cell that should never be deactivated can be beneficial for resource reservation and power saving.
2.1.4 2.1.4 CMAS/ETWS/SI updating notifiction (DL)

For UE in idle mode, it can monitor the paging of the cell it camps on for CMAS/ETWS/SI updating notifications. So all the cells which UE can camp on should paging with these notifications. For UE in connected mode with CA, it can choose any one of its aggregated CCs to monitor paging. For power saving and simple implementation, it’s better for the UE to monitor only one CC’s paging for CMAS/ETWS notifications. And it is also discussed in [3]. For SI updating notification, it is dependent on how to update SI which is still under discussion. Although there is still no conclusion on that, it is still proposed to monitor one CC’s paging for SI updating notification. And the details can be found in [4].
Observation 4: defining an anchor cell for CMAS/ETWS notification (FFS for SI updating notification) seems simpler and beneficial for power saving.
2.1.5 2.1.5 RLF (UL&DL)
The current agreement for DL RLF is based on the failure of all PDCCH CCs, and it is FFS for more restrictive conditions For UE in CA, it can communicate with eNB as long as one CC can work. Therefore, if the detection of DL RLF is limited to only one anchor cell, it can increase the times of unnecessary RLF and traffic interruption. The detail analysis can be seen in [5]. For UL RLF, current agreement is the loss of all UL communications, and it is involved in the discussions of random access. Some discussions can be found in [6], and it is also proposed to not limit the UL RLF detection on only one anchor cell.
Observation 5:  defining an anchor cell for DL&UL RLF would increase the times of unnecessary RLF and traffic interruption.
2.1.6 2.1.6 PDCCH cross carrier scheduling (UL&DL)
Having explored its benefit, RAN1 agrees to introduce PDCCH cross carrier scheduling feature into carrier aggregation. Then, given the ongoing discussed concept of anchor cell, whether associating this functionality only with anchor cell is an open issue to be addressed. We have noticed that this issue is related to the discussion on PDCCH monitoring set in RAN1. If PDCCH monitoring set is finally agreed to include only one DL CC, we think this DL CC should correspond to the anchor cell, i.e., only anchor cell has the functionality of PDCCH cross carrier scheduling. Alternatively, if PDCCH monitoring set is composed of more than one CC, we would like all CCs within this set to have cross carrier scheduling function to achieve more flexibility, i.e., cross carrier scheduling is associated not only with the anchor cell. Nevertheless, it should be a minimum requirement that anchor cell should have PDCCH.
Observation 6: if PDCCH monitoring set includes only one CC, it’s better to be the anchor cell that has the ability of cross carrier scheduling; if PDCCH monitoring set include many CCs, cross carrier scheduling can be used for more than one CC (anchor cell), which can provide more flexibility.
2.1.7 2.1.7 Random access during HO (UL&DL)
One of the agreements made on CA in RAN2#66bis meeting is that it shall be possible at intra-LTE handover to configure multiple CCs in the “handover command” for usage after the handover. For this multiple CC handover scenario, a natural concern arises on how we deal with the RA procedure. Solutions may depend on whether multiple TA is finally supported. At this moment, we would like to suggest solutions under two different assumptions. If single TA is chosen to be final agreement, then initiating contention-free RA procedure on only one CC seems appropriate and sufficient, since low latency is an important criterion for handover. From our perspective, we prefer this RA CC to be the anchor cell and have relatively better quality. Alternatively, if multiple TA is finally agreed, then in order to acquire UL synchronization and quickly transmit data on all target CCs, even launching multiple RA procedure simultaneously seem quite needed and reasonable. In this way, anchor cell will not be the only cell that can have RA attempt. 
Observation 7: for the case of single TA, it is reasonable that RA is performed on anchor cell during HO; for the case of multiple TA, it has some benefits that anchor cell is not the only cell that can initiate RA procedure.
Based on the above observations, here is the proposal:
Proposal 1: RAN2 is proposed to discuss the above functions of anchor cell, and adopting the functions related to CQI, D-SR, activation/deactivation, CMAS/ETWS of anchor cell, if defined.
2.2. Relation between anchor cell and special cell
There are some functions that anchor cell could have as discussed above, such as CQI report, UL D-SR, etc. And for special cell, current conclusion is that it can only provide security input and NAS mobility information. They have totally different functions, and the change of special cell can lead to re-keying, which can cause the traffic interruption. 
If anchor cell and special cell are merged, the change of anchor cell will cause re-keying. For changing some functions on anchor cell, such as CQI report or UL D-SR, to another aggregated CC, it is unnecessary to use re-keying procedure, which will cause more traffic interruptions. To provide better use experience, it is proposed to make anchor cell and special cell as two independent cells for UE in CA.
Proposal 2: Anchor cell and special cell should be two independent cells for UE in CA.
3. Conclusion
As discussed above, our proposals are shown below:
Proposal 1: RAN2 is proposed to discuss the above functions of anchor cell, and adopting the functions related to CQI, D-SR, activation/deactivation, CMAS/ETWS of anchor cell, if defined.
Proposal 2: Anchor cell and special cell should be two independent cells for UE in CA.
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