Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN2 Meeting #69

      R2-101479
Sanfrancisco, USA, Feb 22 – Feb 27, 2010
Agenda item:
7.1.2 
Source: 
LG Electronics Inc.
Title: 
Discussion on CC linkage 
Document for:

Discussion
1 Introduction 

In [1] [2]

 REF _Ref253840886 \r \h 
[3], the linkage relationship between DL CC and UL CC were discussed. To continue with the discussion, this paper investigates what should be further required for DL to UL linkage and UL to DL linkage. 
2 Discussion 
2.1 DL to UL CC linkage
General
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(a) CC linkage definition


(b) Bidirectional linkage
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Figure 1
To maintain a consistent understanding during discussion, some terminologies are defined 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

· Bidirectional linkage indicates DL CC and UL CC are mutually associated with each other by both DL to UL CC linkage and UL to DL CC linkage. 

The first question is how many DL CC to UL CC can be configured for a DL CC. If we do not introduce transmission diversity over UL CCs, it is sufficient for the feedback to be carried over a single UL CC. There is no reason for a DL CC to have two or more DL to UL CC linkages. . 

The second question is whether it is possible not to define DL to UL CC for a certain DL CC. We consider the case that joint ACK/NACK on several TBs is introduced. If joint ACK/NACK is enabled, a certain DL to UL linkage may not be used for a certain moment, i.e., no DL to UL CC linkage for the DL CC is required. Even in this case, however, the DL CC to UL CC should be already defined since joint ACK/NACK can be disabled at any time.
Hence it is very natural that every DL CC should have at least and at most one DL to UL linkage. 
Proposal 1  Every DL CC should have at least and at most one DL to UL linkage
Initial linking
Proposal 1 implies that whenever DL CC is added, linkage of DL CC to UL CC should be defined.  
Proposal 2 When DL CC is added, linkage of the DL CC to a UL CC should be explicitly configured
How to link initially
Proposal2 incurs another question on how DL to UL CC linkage can be configured. As a baseline, we can follow release-8 model, where DL to UL CC linkage is indicated in SIB2. One difference in CA context would be that when CC is added, required system information is sent to UE in a dedicated manner, being different from broadcast manner in release-8. 
Proposal 3 Baseline linkage of DL to UL CC is based on system information included in CC addition command
Proposal 4 Discuss if we need to support dedicated linking that is overwriting dedicated SI configuration for initial linking [think if this proposal is really needed]
Re-linking
UE can have some change in available UL CC set. In this case, the linkage of DL to UL CC may need to be reconfigured such that the direction of linkage is directed to another UL CC. Most of the cases that require re-linking come from asymmetric CC configuration which may be initially configured to UE by eNB or resulted from UL CC failure. Let us show when re-linking is useful in the following examples:

In the Figure 2.(a), one UL2 has failed. Two DL CCs, DL2 and DL3 have a common DL to UL linkage toward the UL2. Then both DL CCs would also fail due to the failure of associated UL2. Re-linking can make DL2/3 survive this situation.
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Figure 2. (a) UL CC failure
For another example, Figure 2.(b) shows the case that one new UL CC is added. With this new UL2 addition, the linkage of DL2 is then redirected to UL2 such that DL2 and UL2 association can become bidirectional. It is noted that currently whether the addition of UL CC only is FFS.  
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Figure 3. (b) UL CC addition
Proposal 5 It should be possible to re-link DL to UL CC

Regarding how re-link DL to UL CC, it is seen that RRC signaling is sufficient for this. This RRC signaling is in line with CC addition case where initial linking of DL to UL CC is done by RRC signaling. More dynamic re-linking by L1/L2 signaling does not seem to so useful. 
Proposal 6 re-linking DL to UL CC is done by RRC
If a certain UL CC failure is detected, a DL CC of which DL to UL linkage is associated with the failed UL CC loses feedback channel. To survive this situation, it can be considered that UE autonomously re-links its DL to UL linkage from failed UL CC to another alive UL CC. We also note that if the failure of UL CC is quickly reported to eNB, the importance of such autonomous recovery may be reduced.
Proposal 7 RAN2 discuss if autonomous re-linking of DL to UL CC is feasible and needs to be supported [think if this proposal is really needed]
2.2 UL to DL CC linkage
UL CC to DL CC linkage

(General)
To the response of UL transmission by UE, when eNB sends DL feedback for UL transmission, it should already know where the feedback should be carried. For example, in the Figure 4, either DL1 or DL2 or even both can be employed for feedback transmission. The selection of DL CC for feedback transmission can be even dynamic. From RAN2 point of view, it seems quite sufficient for UL CC to have no more or less than one UL to DL linkage. Other options may increase UE complexity significantly while its gain is hardly to be seen as promising. 
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(a) Selection of UL to DL CC

(b) Preconfigured UL to DL CC

Figure 4. Feedback to the response of UL transmission
Proposal 8 Every UL CC should have at least and at most one UL to DL linkage
Initial linking

Similar to the initial linking of DL to UL CC, similar proposal is suggested. It is noted that if UL CC is added with DL CC in a paired manner, then UL CC to DL CC can be implicitly indicated by mutual linkage relation, i.e., reverse direction of DL to UL CC linkage. 
Proposal 9 When UL CC is added, linkage of the UL CC to a DL CC should be configured

Taking after reasoning for proposal 8, it seems that dynamic selection of UL to DL CC selection is not so useful, and RRC signaling would be sufficient means to handle this linkage.
Proposal 10 UL CC to DL CC linkage is configured by RRC signaling. Details are FFS
Re-linking
During CA operation, quality of each DL CC can vary. If one CC shows better quality than the other CC to which a certain UL to DL linkage is directed, it would be good to redirect the linkage to the CC of better quality from performance perspective. Therefore we propose such capability of re-directing UL to DL CC be supported, and be done by RRC signaling, as would be done for re-directing DL to UL linkage. 
Proposal 11 It should be possible to re-link UL to DL CC by RRC
2.3 Inter-connection between DL to UL and UL to DL linkage
There seems to be a conjunction between DL to UL linkage and UL to DL linkage especially in failure situation. Regarding this, following proposal is originally suggested in [4] for the discussion of RLF for CA. The characteristic of those proposals is to capture that the failure of DL CC may affect the status of the other side (UL CC)
RLF proposal 6 in [4] 
When a DL CC has failed, associated UL CC over which feedback of the DL transmission is carried is not necessarily considered to fail

Interestingly, this proposal can be directly interpreted as the language of CC linkage as follows:

Proposal 12 In non-bidirectional linkage, the failure of DL to UL CC linkage is independent of the linkage from any UL to the DL CC with which the failure of DL to UL CC is related [rephrase needed for more clarity]
3 Conclusion
In this paper, what are required for DL to UL linkage and UL to DL linkage is analyzed, from general aspect to singling/configuration aspect. A number of proposals are suggested as result of the analysis.  
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