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1 Introduction 
Following agreement is cited from the minutes of  last RAN2#69 meeting :
1) Apart from power control, we have 2 cases where UL and DL CC need to be linked:

a) Link RACH access to DL CC for response

b) UL grant provided on PDCCH without CIF; what CC do you sent PUSCH

2) For case a) contention based access, the response will be sent in accordance with linking indicated in SIB2. FFS for dedicated preamble case

3) For case b), it is still FFS whether SIB2 linking is applicable or a UE specific linking is applicable.

Additionally there are two agreement that may affect the linkage between DL CC and UL CC:
4)  The following scenario does not need to be supported by CA in Rel-10:


  More UL CCs are configured than DL CCs.

5) 
When a UE is configured with a UL CC (on which it can transmit a contention RA preamble), it should also be configured with the DL CC linked with the UL CC by the “SIB2 cell specific linkage”.

This document tries to figure out possible configuration scenarios of configuration from UE point of view and discusses the possible default linkage considering RACH, scheduling without CIF and Power control.
2 Discussion
There is only one possible linkage defined by SIB2 considering LS from RAN4[1] because only normal carrier i.e. R8 compatible carrier is allowed in Rel10. Since only default separation is allowed for R8 UE, the linkage defined by SIB2 can should be between one DL CC and one UL CC as depicted in Figure 2.1.
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Figure 2.1

2.1 Consideration on scheduling without CIF

And at last meeting RAN2 agreed that for contention based RACH procedure the linkage between DL CC and UL CC is defined by SIB2. So the linkage of at least one pair of DL/UL CC  should follow SIB2. This is because RACH procedure can’t always be contention-free. For example there is a case when uplink is lost and RACH procedure is triggered by uplink data arrival. Or when DL data arrives and eNB is short of dedicated preamble. 
Proposal1: The linkage of at least one pair of DL/UL CC  should follow SIB2

And for one DL CC which is not linked with an UL CC by SIB2 then it can either be linked to a UL CC which is already linked to its DL CC defined by SIB2 (called default DL CC, case (a) in Figure 2.2) or  a UL CC which is “free” for linkage (case (b) in Figure 2.2). To summarize there are two possible UE specific linkages which are depicted in Figure 2.2:
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Figure 2.2

If CIF is not configured by network then UE specific linkage in Figure 2.2 (a) maybe needed . It could be looked as semi-static cross scheduling and serves a similar purpose. And also the UE specific linkage in Figure2.2(b) should be supported as long as this kind of scenario is required. So it looks like UE specific linkage is needed when CIF is not configured when case(a) or  (b) is deployed.
If CIF has been configured , the  agreement of last RAN1 meeting should be considered:

· CIF is not included in DCI format 0, 1A in common search space when CRC is scrambled by C-RNTI/SPS C-RNTI.

· Cross carrier scheduling for DCI format 0, 1, 1A, 1B, 1D, 2, 2A, 2B in UE specific search space should be supported by explicit CIF always

So even CIF is configured PDCCH without CIF from common search space will also be used. However it is questionable whether the UE specific linkage in Figure 2.2 is needed because the same linkage in terms of scheduling can be simply replaced by explicit cross scheduling with CIF. For example in case (a) UL CC2 now can be scheduled by DL CC3 with PDCCH including CIF. The same applies for  case (b). The PDCCH without CIF i.e. common search space can be used to schedule the DL CC itself and the linked UL CC defined by SIB2, so no resource will be wasted. 
Another concern is additional procedure will be needed to maintain the UE specific linkage. For example when one of the DL/UL CC is deleted by eNB then eNB has to reshuffle the UE specific linkage once again. And then there will be some uncertainty period during this procedure which will affect CP and UP procedure. for example in case (a) of Figure 2.2 if UL CC2 is deleted then eNB may link DL CC3 to UL CC1. During this procedure eNB can’t make sure how would UE interpret the PDCCH signaling from DL CC3.
Proposal2: UE specific linkage is only needed for scheduling without CIF when CIF is not configured

Proposal2a: RAN2 is kindly asked to discuss whether scenarios in Figure 2.2 is sufficient for UE specific linkage

2.2 Consideration on contention-free RACH procedure

RAN1 has agreed that CIF is not applied to RA-RNTI. This means message2 must follow UE specific linkage. If CIF is not configured then in case (a) contention-free RACH procedure between DL CC3 and UL CC2 seems not necessary because DL CC2 can also be used instead of DL CC3. And in case (b) the contention-free RACH is not possible since UL CC3 has no RACH.
 If CIF is configured then following case maybe needed:
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Figure 2.3

Assuming no linkage between DL CC2 and UL CC2 exist because PDCCH of DL CC2 maybe interfered by other DL CC. The UE specific linkage between UL CC2 and DL CC3  maybe needed for contention-free RACH because the dedicated preamble in UL CC1 may run out. However the dedicated preamble is common resource for all UEs and managed by eNB. If eNB can anyway balance the dedicated preamble resource then the motivation to have such UE specific linkage for contention-free RACH is not so strong. 
Based on above analysis we propose:
Proposal3: No UE specific linkage for contention-free RACH is needed i.e. for all kinds of RACH procedure the linkage defined by SIB2 should be adopted.
3 Conclusion 
In this paper UE specific linkage in terms of scheduling without CIF and RACH procedure is discussed and we come to the proposal:
Proposal1: The linkage of at least one pair of DL/UL CC  should follow SIB2

Proposal2: UE specific linkage is only needed for scheduling without CIF when CIF is not configured

Proposal2a: RAN2 is kindly asked to discuss whether scenarios in Figure 2.2 is sufficient for UE specific linkage

Proposal3: No UE specific linkage for contention-free RACH is needed i.e. for all kinds of RACH procedure the linkage defined by SIB2 should be adopted.
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