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Discussion and Decision
1. Introduction
In RAN#61, it was agreed to continue the study including some details which will not be impacted by the UP architecture selection. In RAN2#83bis, it was agreed that carrier aggregation is supported in the MeNB and in the SeNB, i.e., the MeNB and the SeNB may have multiple service cells for a UE. Also, at UP session in RAN2#83bis, the issue on the serving cell type of SeNB when more than one serving cells of SeNB are aggregated by the UE was raised with no detail discussions and conclusion. The point would be whether PCell or PCell-like cell need to be defined among the aggregated cells of SeNB [1]. In this contribution, we discuss this issue and propose a working assumption.
2. Discussion
2.1
PCell in Rel-10/11 carrier aggregation 
In Rel-10 CA, the concept of PCell was introduced in order to simplify the UE behavior and reduce the additional UE complexity due to CA. The main functions allocated to the PCell are as follows [2]: 

- provides the NAS mobility information at RRC connection establishment/re-establishment/handover, and provides the security input at RRC connection re-establishment/handover, 
- used for transmission of PUCCH,
- used for reception of Msg2 random access response (RAR) in RA procedure,

- used for RLM and RLF detection
In Rel-11 CA, the timing advance group (TAG) was defined in order to perform the UL CA among UL CCs with different transmission timing at the UE. It is, however, there is only one PCell per UE even in the case of UL CA with multiple TAGs. Instead, some UE behavior on SCell(s) of sTAG based on the PCell or some conditions in the pTAG, e.g. autonomous release of PUCCH/SRS resources on all serving cells including SCell(s) of sTAG when the Time Alignment Timer (TAT) of pTAG expires. 
In the next sub-section, we discuss the need of additional PCell or PCell-like anchor cell at the SeNB. 
2.2
PCell in inter-node resource aggregation with dual connectivity 
At first, we consider that PCell must be determined among cell of MeNB, where the function is the same as for CA, when more than one cells of MeNB are aggregated in the CA manner. This is because the S1-MME is terminated at the MeNB and there is only one RRC state per UE. Also, as RAN2 agreed not to say “inter-eNB CA” in order to keep the current definition of (intra-eNB) CA, the definition of PCell should not be changed unnecessarily and should be kept basically as it is. 
Proposal 1: As a working assumption, RAN2 to agree that PCell is defined per UE and the PCell is a cell of MeNB in dual connectivity. 

On the other hand, when more than one cells of the SeNB are aggregated like the conventional CA in addition to the inter-node (i.e. MeNB and SeNB) radio resource aggregation, one of aggregated cells of the SeNB may need to be defined as PCell-like anchor cell in order to simplify the UE behavior and perform the data transmission/reception efficiently between the SeNB and the UE, where MAC in the SeNB is independent from that in the MeNB. In the following, we discuss the need of PCell at the SeNB considering the PCell functions in Rel-10/11 CA listed in 2.1.
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Fig. 1: Anchor cell concept
· provides the NAS mobility information at RRC connection establishment/re-establishment/handover, and provides the security input at RRC connection re-establishment/handover
In our understanding, since RRC state is per UE even in dual connectivity, there is no need to provide the NAS mobility information (re-)establishment/handover or the security input at RRC connection re-establishment/handover on a cell of SeNB. Thus, cells of SeNB are not distinguished from each other with respect to this aspect. 
Observation 1: There will be no need to provide the NAS mobility information at RRC connection establishment/re-establishment/handover and the security input at RRC connection re-establishment/handover on a cell of the SeNB.
· transmission of PUCCH

One of the main purpose of PUCCH transmission is to send the HARQ feedback in UL for the DL data. There could be 3 options for HARQ feedback in UL for the DL data received from the SeNB as shown in the Fig. 2. 

· Option 1: PUCCH on cell of the SeNB

· Option 2: PUSCH on cell of the SeNB

· Option 3: PUCCH on cell of the MeNB, where the MeNB forwards it to the SeNB

The most simplest way would be the Option 1, although new UE behavior has to be standardized based on RAN1 and RAN4 guidance. Unfortunately, it has not yet been agreed to support the PUCCH on an SCell in RAN1/4. Alternately, PUSCH on a cell of the SeNB could be used to send the HARQ feedback. However, this option also needs new UE behaviour. For instance, the SeNB has to indicate where to send the HARQ feedback or the mapping rule of HARQ feedback to the corresponding DL data may need to be specified. In the former case, the SeNB shall allocate the UL grant, which may be just for HARQ feedback and not including UL data, on the corresponding timing. This would cause the excessive resource allocation for the UE and/or increase of PDCCH signaling overhead, although the UE complexity may be less than the PUCCH on SCell. One more option may be to send the HARQ feedback for the DL data from the SeNB on a cell of the MeNB (i.e. possibly on the PCell). This option will cause the unacceptable delay due to the forwarding over non-ideal backhaul (Xn), which will not satisfy the requirement on HARQ RTT (8 ms). Therefore, we consider that a UE performing inter-node radio resource aggregation with non-ideal backhaul should support the PUCCH on a cell of the SeNB, i.e. Option 1. Otherwise, the HARQ feedback (and also other UCI) on the pUSCH on a cell of the SeNB (i.e. Option 2) should be supported. 
Even though the issue whether PUCCH or PUSCH is used for HARQ feedback may not be able to be concluded easily, we consider that it should be assumed that the UE performing the inter-node radio resource aggregation supports the functionality of transmitting HARQ feedback on either PUCCH or PUSCH on a cell of the SeNB. Also, it should be noted that the support of PUCCH on a cell of SeNB should be discussed in the general scope of inter-node resource aggregation and ask RAN1/4 at the appropriate timing. 
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Fig. 2: HARQ feedback in UL for DL data from SeNB
Observation 2: It should be assumed that the UE performing the inter-node radio resource aggregation supports the functionality of transmitting HARQ feedback on either PUCCH or PUSCH on a cell of the SeNB.
Observation 3: The support of PUCCH on a cell of SeNB should be discussed in the general scope of inter-node radio resource aggregation (regardless of CA in the SeNB).
· reception of Msg2 RAR in RA procedure
In Rel-11 CA, (only contention-free) RACH on SCell was introduced for the case of multiple TAGs. The need of multiple TAGs are basically based on the difference of propagation delay which would be caused by the difference of frequencies or the difference of distance between UE and antenna site (e.g., eNB or RRH) among serving cells. In this sense, it seems reasonable to have different TAGs for the MeNB and the SeNB. Actually, it has been agreed to support contention-free RACH at the SeNB and also agreed to support contention-based RACH as working assumption. Regarding the reception of Msg2 RAR, it would also be reasonable to align the Rel-11 behavior, i.e. Msg2 RAR is sent on a certain predefined cell as PCell in CA, as much as possible. Therefore, we consider Msg2 RAR in RA procedure at the SeNB should be sent on the predefined cell, e.g. PCell-like anchor cell. 
Observation 4: The Msg 2 RAR in the RA procedure at the SeNB should be sent on the predefined cell, e.g. PCell-like anchor cell.
· RLM and RLF detection
In Rel-10/11 CA, RLM is not specified for SCell. This is because anyway PCell is still available and the smart network (eNB) will recognize the SCell radio link problem based on e.g. SRS, CQI, or RRM measurements. In dual-connectivity, the MeNB does not dynamically monitor the radio link performance (e.g., SRS, CQI) for a UE on a cell of the SeNB. So, it would be difficult for the MeNB to recognize the radio link problem at the UE on the cell of the SeNB, if SRS or CQI based radio link monitoring is used as in CA. While, the MeNB could perform RRM measurements based radio link monitoring even for a cell of the SeNB as in CA. One concern may be a delay until detecting the radio link problem due to potential latency of the RRM measurement reporting from the UE. On the other hand, the SeNB may recognize the radio link problem at the UE on its own cell with the same way as the Rel-10/11 CA. Instead, if the UE becomes invisible from the SeNB, the SeNB cannot do anything towards the UE and may inform the MeNB of the situation that the UE becomes invisible. Since it may be simpler for the UE to detect the radio link problem on a cell of the SeNB autonomously and perform the corresponding behavior as in Rel-10 on the PCell, RLM and RLF detection on a cell of the SeNB may be useful. However, the UE complexity will increase. From our point of view, it would be difficult to conclude this issue until more detail signaling between the MeNB and the SeNB or eNB and UE becomes clear. 
Observation 5: The need of RLM and RLF detection on a cell of the SeNB is FFS. 
In summary, we consider that there will be no need to define the PCell among aggregated cells of the SeNB, while there will be beneficial to define the PCell-like anchor cell among aggregated cells of the SeNB in the case of more than one cells are aggregated at the SeNB.
Proposal 2: As a working assumption, RAN2 to agree that one PCell-like anchor cell is defined at the SeNB. The details can be discussed and specified in the following WI. 
3. Conclusion

In this contribution we discussed whether PCell or PCell-like anchor cell need to be defined among the aggregated cells of SeNB. We had the following observations: 
Observation 1: There will be no need to provide the NAS mobility information at RRC connection establishment/re-establishment/handover and the security input at RRC connection re-establishment/handover on a cell of the SeNB.

Observation 2: It should be assumed that the UE performing the inter-node radio resource aggregation supports the functionality of transmitting HARQ feedback on either PUCCH or PUSCH on a cell of the SeNB.
Observation 3: The support of PUCCH on a cell of SeNB should be discussed in the general scope of inter-node radio resource aggregation (regardless of CA in the SeNB).
Observation 4: The Msg 2 RAR in the RA procedure at the SeNB should be sent on the predefined cell, e.g. PCell-like anchor cell.
Observation 5: The need of RLM and RLF detection on a cell of the SeNB is FFS. 

Finally, we consider that it will be better to define the PCell-like anchor cell among aggregated cells of SeNB and propose to agree on the followings as a working assumption:

Proposal 1: As a working assumption, RAN2 to agree that PCell is defined per UE and the PCell is a cell of MeNB in dual connectivity. 
Proposal 2: As a working assumption, RAN2 to agree that one PCell-like anchor cell is defined at the SeNB. The details can be discussed and specified in the following WI. 
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