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Introduction
This contribution discusses some of the remaining aspects related to linking between UL and DL CCs in carrier aggregation.
2
Purposes of linking
Linking between a DL CC and an UL CC in carrier aggregation has to be defined for the following purposes:
Non-CIF grant: to determine the UL CC (if any) which the UE transmits on upon reception of a grant from a given DL CC, when the Carrier Indicator Field (CIF) is not used.
Pathloss derivation: to determine the DL CC which the UE measures for deriving the Pathloss used for setting the transmission power of a given UL CC [1].
RACH response: to determine the DL CC which the UE receives the random access response from following transmission of a preamble in a given UL CC. It has been agreed that for contention-based access, this DL CC is the one that is signaling this UL CC in SIB2.
In addition, RAN2 has agreed on defining the concepts of DL PCC and UL PCC, which so far have the following properties:
DL PCC is a DL CC that cannot be de-activated, whose failure triggers re-establishment, and that can reconfigured at least with handover procedure;

UL PCC is the (unique) UL CC used for transmission of L1 uplink control information on PUCCH.

It has been agreed that the UL PCC and DL PCC are configured per UE. A natural question is whether the UL PCC should be constrained to always correspond to the UL CC signaled by the DL PCC in SIB2.
In the following we examine each case of linking and propose a way forward.
3
Linking for Non-CIF grant

One consideration for non-CIF grant linking is the need to limit the probability of spurious transmission on an UL CC due to false detection of a grant.  To be able to maintain this probability to the same level as in R8, the network should have the possibility of providing a configuration such that at most one DL CC can provide a grant for a given UL CC. The same consideration should be given in case grants are used with CIF.
Proposal 1: It is possible to configure the UE such that the UE can receive a grant for a given UL CC from at most 1 DL CC.
At RAN2#69 the possibility of adding/removing a DL CC only (or an UL CC only) has been agreed, with the constraint that there should never be more UL CC’s than DL CC’s configured. For the case where more DL CC’s than UL CC’s are configured, achieving the above requirement implies that some DL CC’s do not provide grants (including non-CIF grants) to any UL CC. 
Proposal 2:  It is possible to configure the UE such that a DL CC is not linked to any UL CC for UL grants.
If Proposal 2 is agreed, it implies that the UE should ignore any UL grant (with or without CIF) from a DL CC not linked to any UL CC, i.e. treat such signal as a false detection event.

Proposal 3: The UE ignores an UL grant transmitted from a DL CC that is not linked to any UL CC for UL grants.

The next question is whether, for those DL CC’s that are to be configured to be linked to an UL CC for “non-CIF grant”, such linking is UE-specific or cell-specific. It may be worth noting that from the UE perspective there is no difference between these alternatives if the configuration of additional CC’s can only be obtained from dedicated signalling anyway. Recent agreements about the provision of system information of SCCs to the UE [2] indicate that dedicated RRC signalling can be used both for addition of a new SCC and update of system information of an SCC:
“When adding a new CC, dedicated RRC signalling is used for sending CCs’ system information which is necessary for CC transmission/reception (similarly as in Rel-8/9 for handover). SI changes for SCCs are conveyed to the UE via dedicated RRC signalling.”

Given the agreement that addition of DL CC only is supported, if the UE were allowed to directly acquire the system information from that SCC directly there would be a need to specify which IEs of the system information broadcasted from the SCC should be acquired by the UE and which should be ignored. This appears to introduce complexity which could be avoided if any configuration pertaining to an SCC is always provided by dedicated signalling:
Proposal 4: System information pertaining to an SCC is always provided by dedicated signaling. 

Proposal 4 would need to be revisited in case further enhancements to the provision of system information (e.g. based on paging) are agreed in the future.

If we agree to Proposal 4, then from the UE perspective the linking is anyway provided by dedicated signaling even though in practice the network may always configure the UE in accordance with the system information broadcast by the SCC. 
Proposal 5: For an SCC, the linking used for “non-CIF grant” is provided by dedicated signaling. 

It should be noted that the same reasoning applies to the linking for contention-based RACH. Even though it was agreed at the last meeting that it is based on SIB2, the UE anyway receives the configuration from dedicated signaling. It would be natural that the same linking is used for both contention-based RACH and non-CIF grant, if these are both configured. This approach would ensure that after the UE transmits a preamble on an UL CC and receives the random access response on the DL CC linked to that UL CC for RACH, the UE does not need to start monitoring a different DL CC for subsequent non-CIF grants for the same UL CC. 
Proposal 6: The DL CC linked for contention-based RACH is the same DL CC linked for “non-CIF grant” (if configured).
4
Linking for Pathloss derivation
The linking for pathloss derivation has been addressed in a liaison from RAN1 [1] received at the last meeting. According to the LS, RAN1 has agreed that “the DL CC used for pathloss derivation for power control of each UL CC is configured by the network”. Linking restrictions related to e.g. different frequency bands will be determined by RAN4.

For the same reason explained in the previous section for the non-CIF grant (see Proposal 4), the linking should be provided by dedicated signaling.
Proposal 7: For an SCC, the linking used for pathloss derivation is provided by dedicated signaling.
As a possible simplification, one could envision that the DL CC used for pathloss derivation for the power control of an UL CC is always the same DL CC that provides the grants for this UL CC. However, this simplification is only possible in case it is agreed that the UE is always configured such that the UE can receive a grant for a given UL CC from at most 1 DL CC.
Proposal 8: Discuss whether it should be allowed that the UE can receive a grant for a given UL CC from more than 1 DL CC.
Proposal 9: In case it is decided that a UE can receive a grant for a given UL CC from at most 1 DL CC, discuss if this DL CC is always the same DL CC used for pathloss derivation for the power control of this UL CC.
It should be noted that agreement on Proposal 9 would imply that the DL CC providing the UL grant for an UL CC should be in the same frequency band for proper pathloss estimation. 
5
DL PCC and UL PCC

So far, the following properties have been defined for the DL PCC and UL PCC:
DL PCC is a DL CC that cannot be de-activated, whose failure triggers re-establishment, and that can reconfigured at least with handover procedure;

UL PCC is the (unique) UL CC used for transmission of L1 uplink control information on PUCCH.

It should first be noted that there is no actual “linking” issue to address in this case, since by definition the UL PCC provides the uplink control information pertaining to all DL CC’s and not just the DL PCC. The UL PCC is entirely determined by the network upon assignment of PUCCH resources to the UE. The question, therefore, is whether the network should be restricted from configuring PUCCH resources in any UL CC - in other words, whether or not all UEs which use the same DL PCC also have the same UL PCC. 

We can envision a few reasons why the network might decide to (re-)configure the PUCCH resources independently of the DL PCC. For instance:

· The network may want to balance the PUCCH load between UL CCs, without necessitating a change of DL PCC every time.
· The network may want to configure PUCCH on the best UL CC (based on e.g. SRS transmission)
· The network may want to configure PUCCH resources on the same UL CC where RACH was initiated, since communication from that UL CC is known to having been successful for this RACH procedure.
Restrictions on network configuration should only be contemplated if it results in significant simplification in UE operation. In this case, there is no obvious simplification since as soon as more than 1 DL CC is configured, the UL PCC will not correspond to the UL CC indicated by the SIB2 of at least 1 DL CC which it will provide feedback for.
Proposal 10: The PUCCH resources (i.e. UL PCC) can be configured on any UL CC for a given DL PCC.
6
Summary

This contribution proposed the following:
Proposal 1: It is possible to configure the UE such that the UE can receive a grant for a given UL CC from at most 1 DL CC.

Proposal 2:  It is possible to configure the UE such that a DL CC is not linked to any UL CC for UL grants.

Proposal 3: The UE ignores an UL grant transmitted from a DL CC that is not linked to any UL CC for UL grants.

Proposal 4: System information pertaining to an SCC is always provided by dedicated signaling. 

Proposal 5: For an SCC, the linking used for “non-CIF grant” is provided by dedicated signaling. 

Proposal 6: The DL CC linked for contention-based RACH is the same DL CC linked for “non-CIF grant” (if configured).

Proposal 7: For an SCC, the linking used for pathloss derivation is provided by dedicated signaling.
Proposal 8: Discuss whether it should be allowed that the UE can receive a grant for a given UL CC from more than 1 DL CC.
Proposal 9: In case it is decided that a UE can receive a grant for a given UL CC from at most 1 DL CC, discuss if this DL CC is always the same DL CC used for pathloss derivation for the power control of this UL CC.
Proposal 10: The PUCCH resources (i.e. UL PCC) can be configured on any UL CC for a given DL PCC.
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