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Discussion
1 Introduction 

In this paper, we investigate what are required for feedback linkage for possible CC management commands and random access functionalities. UL PCC and DL PCC relationship is also investigated. To make concrete proposals, our investigations are based on usage-basis where linkage relationship needs to be defined.  
2 Discussion 
2.1 General

To maintain a consistent understanding during discussion, some terminologies are clarified as follow: 

· DL to UL CC linkage indicates a UL CC over which UE should send feedback for DL transmissions. The same applies to UL to CC linkage

2.2 Feedback linkage
Feedback linkage at CC addition
For CIF UL transmission, downlink feedback is transferred on the DL CC that has scheduled the UL transmission. So there is no ambiguity in UL to DL CC feedback linkage. 
For non-CIF UL transmission, downlink feedback can be sent over other CC that has not scheduled the UL transmission Then UE should know on which CC it can expect the feedback in response to its UL transmission. if we support a asymmetric CC configuration or a CC configuration scenario that UL SCC is configured without corresponding SIB-linked DL CC, then SIB linkage cannot be sufficient, and instead, UE specific linkage for UL to DL feedback linkage is needed. 
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Figure1. C configure where SIB linkage is not sufficient
Proposal 1 UL to DL feedback linkage can be UE specific (for possible downlink feedback in response to non-CIF UL transmission)

Proposal 1 implies that it should be possible for eNB to configure UE with UE specific UL to DL feedback linking. 

As we will see below, CC addition or CC removal requires clear linkage association between UL CC and DL CC. Hence it is reasonable that feedback linkage can be included in CC management command.

Proposal 2 Feedback linkage is configured by CC management command. 

There is only one UL PCC that has uplink control channel per UE, and thus the uplink feedback CC in response to downlink transmission is already clear. When eNB adds DL SCC, then it does not have to configure DL to UL feedback linkage.  
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Proposal 3 At DL CC addition, a DL to UL feedback linkage is not explicitly configured. It is implicitly defined as being linked toward UL PCC. 

Default UL to DL CC feedback linkage

When eNB adds ULCC to a UE, the UE should know on which DL CC the downlink feedback in response to UL transmission over the added CC is sent. This UL to DL feedback linkage should be configured at UL SCC addition.  
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Proposal 4 At UL CC addition, a UL to DL feedback linkage should be defined (implicitly or explicitly) for possible downlink feedback in response to non-CIF UL transmission. 
At UL CC addition, we may consider that eNB omits the required UL to DL CC feedback linkage in UL CC addition command. This omitting could be translated by UE in a way that either 1) SIB linkage should be assumed by the UE or 2) DL PCC should be feedback-linked to the added UL CC for downlink feedback. The other option is that 3) UL CC addition should always include UL to DL feedback linkage. RAN2 is asked to decide which option should be taken. 
Proposal 5 RAN2 is asked to decide whether omitting of UL to DL feedback linkage at UL CC addition is allowed. 
Proposal 6 If omitting of UL to DL feedback linkage at UL CC addition is allowed, RAN2 is asked to decide either SIB linkage or DL PCC is taken as a default UL to DL CC feedback linkage.
Regarding proposal 6, it should be noted that if UE has no DL SCC linked by SIB-linkage for the added UL CC, then SIB linkage as a default linkage cannot be followed.   

Feedback linkage at CC removal

If DL CC is removed from UE’s CC set, there may exist one or more UL CCs whose UL to DL CC feedback linkage is linked to the removed DL CC. If eNB can make UE still use such UL CC(s), eNB should reconfigure the UL to DL feedback linkage that is affected by removed DL CC. Otherwise the UL CC becomes orphaned (i.e., orphaned UL to DL CC feedback linkage)
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Proposal 7 When DL CC is removed by CC management command, the feedback linkage of a UL CC to the removed DL CC, if exists, should be implicitly or explicitly defined
We also consider what if CC removal command does not include re-configuration of the orphaned linkage. For this case, UE can assume that either 1) SIB linkage is assumed for it or 2) DL PCC is linked with the orphaned UL to DL CC feedback linkage. The other option is that CC removal command should include re-configuration of the orphaned linkage, if the CC removal generates orphaned linkage. 
Proposal 8 RAN2 is asked to decide whether omitting of UL to DL feedback linkage at DL CC removal is allowed, when DL CC removal generates orphaned UL CC (i.e., UL CC having no DL feedback CC). 
Proposal 9 If omitting of UL to DL feedback linkage is allowed at DL CC removal especially when UL CC is  orphaned, RAN2 is asked to decide either SIB linkage or DL PCC is taken as a default UL to DL CC feedback linkage

Regarding proposal 9, it should be noted that if UE has no DL SCC linked by SIB-linkage for the orphaned UL CC, then SIB linkage as a default linkage cannot be followed.   
Other than UL PCC change, there should be no removal of UL PCC. Since all DL CCs should consider UL PCC as uplink feedback CC, removal of any UL CC does not affect any linkage. 
Proposal 10 When UL CC is removed by CC management command, no action on re-linking is required

2.3 PCC linkage

PCC linkage is mainly related to RACH on PCC. eNB may want to change DL PCC of UE for various reasons, e.g., distribution of DL PCC load, DL PCC quality degradation and etc. On the other hand, there is no clear benefit of changing UL PCC without DL PCC change. If UL interference with non-best UL PCC is concerned, eNB can properly change DL PCC, by which UL PCC automatically changes as well. Hence, it seems good enough for UL PCC to be implicitly indicated by SIB linkage of DL PCC. So it seems that SIB linkage between DL PCC and UL PCC is sufficient. 
Proposal 11 UL PCC and DL PCC are only linked by SIB-linkage
2.4 RACH linkage

UL RACH on SCC 
For contention based random access, it is simple and sufficient to link UL and DL CC by SIB linkage, i.e., backward compatible way to Rel-8. For non-contention based random access, we do not see any significant benefit to introduce non-SIB linkage either. With common approach with SIB-linkage for contention and non-contention based random access, simpler and aligned UE behaviours are achieved. 
Proposal 12 SIB-based linking is a default linkage for RACH linkage for both contention and non-contention based RACH
Proposal 13 UE considers RACH to be unusable if there is no corresponding SIB-linked DL SCC.

More discussion on RACH issues can be identified in [1]
3 Conclusion
In this paper, we investigate what are required for DL to UL linkage and UL to DL linkage for possible CC management commands and RACH functionalities. The relation between UL PCC and DL PCC is also looked at. To make concrete proposals, our investigations are based on usage-basis where linkage relationship needs to be defined. 

A number of proposals were suggested, which can be summarized as follows:

Linkage at CC management command

1) UE specific linkage to designate downlink feedback CC should be supported. 

2) At UL CC addition, downlink feedback CC should be designated, 

3) At DL CC removal, downlink feedback CC may need to be designated, 
Default linkage concept

4) Default linkage concept is introduced in CC management concept. 

5) if UE encounters any orphaned linkage upon executing CC management command (e.g., DL CC removal or UL CC addition without explicit feedback linkage when necessary), it is preferred for UE to fallback to PCC for the orphaned linkage. (PCC is a default linkage)

· Fallback to SIB-linkage could be considered, but it does not work if corresponding CC indicated by SIB linkage does not exist at UE. (if this happens, this is a NW’s mistake)
UL PCC and DL PCC linkage 
6) UL PCC and DL PCC are only linked by SIB-linkage

RACH linkage

7) Only SIB-linkage between UL and DL is assumed for both contention and non- contention based random access
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