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1. Introduction
Work item of “LTE Carrier Aggregation Enhancement beyond 5 Carriers” in RP-142286 was agreed in last RANP, and one of the two objectives is to continue working on PUCCH on SCell. At RAN2#87, In LS R2-143021, RAN1informed RAN2 the relevant agreements as below:

	Agreements:
· If PUCCH on Scell for CA is supported,
· PUCCH transmission on two serving cells in CA is realized by following methods:
· On the PCell for SCells in PUCCH cell group 1
· On one SCell configured to carry PUCCH for SCells in PUCCH cell group 2
· One SCell can only belong to one PUCCH cell group
· One of the two serving cells is PCell

· PUCCH on Scell only for CA is not supported in Rel-12

· PUCCH on two serving cells in CA is not supported within MeNB or SeNB
· PUCCH on SCell with CA is realized by following methods:
· No cross-carrier scheduling between cells in different PUCCH groups
· FFS: How PUCCH power control will be supported
· PUCCH on SCell can carry HARQ-ACK feedback and CSI
· Ask RAN2 whether SR is necessary on SCell
· Whether new terminologies PUCCH cell group 1 and 2 are introduced or not is up to RAN2

· FFS: Meaning of simultaneous PUCCH/PUSCH transmission capability bit introduced in Rel-10 will be not changed
· Send an LS to RAN2 asking
· ask RAN2 to analyse the complexity if RAN1 supports PUCCH on Scell in above approaches and provide feedback to RAN1 on whether to support PUCCH on Scell for CA in Rel-12
· whether SR is necessary on Scell if the PUCCH is sent on Scell in carrier aggregation
· RAN1 ask RAN2 whether to consider introduction of one UE capability bit to indicate support for PUCCH on PCell and SCell in CA, separately from the indication of the support of dual connectivity


In this contribution, we discuss the following issues open for RAN2:
1. Whether new terminologies PUCCH cell group 1 and 2 are introduced or not 
2. Whether SR is necessary on Scell if the PUCCH is sent on Scell in carrier aggregation

2. Discussion
2.1 The need of new cell group terminology
We introduced CG for DC, which implies many aspects, e.g.:

· Separated L2 protocols
· Separated schedulers
· Bearer/ data mapping to CGs
· Dual MAC entities, which further means independent SR/BSR/ (de)activation/DRX/PC etc.

PUCCH cell group (if introduced) would be a much smaller concept than CG of DC, all of above are not applicable to PUCCH cell group, so even though physical layer will reuse the UCI defined for DC as much as possible, it is not suitable to reuse CG concept of DC in layer 2 configuration and procedure. Then another possibility is to introduce a new cell group independent from DC CG, e.g. like TAG for MTA feature. In our understanding, this is also not needed. The simple way is to just add new IEs to have PUCCH configuration on one SCell using cell-index and to configure each SCell if its UCI is on the PUCCH SCell instead of PCell. An example of the ASN.1:
PUCCHonScellConfig-r13 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {



sCellIndex-r13




SCellIndex-r10,


pucch-ConfigDedicated-r13

PUCCH-ConfigDedicated



pucch-ConfigCommon-r13


PUCCH-ConfigCommon


…


}


},
// for each added Scell//
UCIonScellPUCCH-r13                         BOOLEAN
Proposal 1: no need of new terminologies PUCCH cell group 1 and 2, instead, add new IEs to have PUCCH configuration on one SCell using cell-index and to configure each SCell if its UCI is on the PUCCH SCell instead of PCell

2.2 SR on SCell
After introducing PUCCH on SCell, there are 3 alternatives for SR configuration:

· Alt1: SR can be configured on Pcell only

· Alt2: SR can be configured on either Pcell or the PUCCH Scell, but not on both

· Alt3: SR can be configured on both.

Since there is only one scheduler, the meaning of SR is unique no matter it is sent via which carrier. It is not necessary to configure two SRs on both PUCCH cells, otherwise, we have to define when to use which carrier for SR transmission. Hence alt3 can be excluded. 
Between alt1 and alt2, alt1 seems simper. On the other hand alt2 will be more flexible in term of eNB configuration and may easier for eNB to offload the SR between carriers. However SR seems not the main load for PUCCH channel comparing other UCI. We have no strong opinion:
Proposal 2: SR shall not be configured on both PCell and PUCCH SCell. FFS if SR can be configured on PUCCH SCell instead of PCell.

3. Conclusion

In this contribution, we discuss two issues, 1) the need of new cell group terminology; 2) SR on SCell, and we propose:  

Proposal 1: no need of new terminologies PUCCH cell group 1 and 2, instead, add new IEs to have PUCCH configuration on one SCell using cell-index and to configure each SCell if its UCI is on the PUCCH SCell instead of PCell.

Proposal 2: SR shall not be configured on both PCell and PUCCH SCell. FFS if SR can be configured on PUCCH SCell instead of PCell.
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