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1 Introduction
During RAN2#69, the DL/UL CC linking in CA was discussed, following have been agreed,

	Agreements:

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.


The linking relationship for cross scheduling case is being discussed in RAN1. So In this doc we continue the linking discussion focusing on following two cases: 

· Case 1: non-CIF uplink scheduling
· Case 2: contention-free RACH

For these two cases, we discuss whether the SIB2 linking can be applicable or a UE specific linking should be defined and applied. According to our analysis, the SIB-2 linking is enough for DL-UL CC linking in terms of RACH access and HARQ
2 Discussion
2.1 Legacy SIB-2 linking 
As discussed in [1], if a DL CC can indicate more than one UL CCs, some complexity is foreseen, moreover, during the multi-TA discussion in RAN2#69, we have agreed the following scenario does not need to be supported by CA in Rel-10:

-
More UL CCs are configured than DL CCs, 
So we propose only these two types SIB-2 linking listed in following table can be supported in Rel-10 
Table1: linking types

	Type1


	1-1 linking：

One DL CC is linked to only one UL CC, and this DL CC is the only linked CC for the UL CC.
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	Type 2
	N -1 linking：

More than one DL CCs are linked to the same UL CC
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Proposal 1: the SIB2 of one DL CC indicates only one UL CC. More than one DL CCs can indicate the same UL CC
2.2 Linking for non-CIF UL scheduling
Question: When an UL grant is provided on PDCCH without CIF; on which CC does the PUSCH transmission occur?
According to the analysis in [1] and the new agreements at RAN2 #69, only following two configuration scenarios exist:
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(a)
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Figure 1 possible CC configuration scenarios
When straight scheduling is used for UL data transmission, i.e. non-CIF scheduling, each DL CC can schedule only one UL CC.

In Figure 1: it is naturally for eNB to transmit the UL grant on SIB2-linked DL CC, in other words, when UE receive a UL grant on one DL CC, UE should sent PUSCH on SIB2 linked UL CC. If UE-specific linking is allowed, we can define the linking relationship like the red arrow in figure 2. But we have not seen any gain. 
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Figure 2 Unreasonable dedicated linking for non-CIF UL scheduling in scenario 1
Regarding to scenario 2: based on discussion about scenario 1, at least there is no need to define a new linking that would be separate from the SIB2 linking, but a question is whether a carrier (e.g. DL CC3 in figure 3), which SIB2-linked UL carrier is not configured, can be linked to another UL CC (e.g. UL CC1 or UL CC2 in figure 3) as shown with the purple arrow? We think there is no need to do so, because:

· There is no requirement to distribute UL grants on different PDCCH CC. Even cross carrier scheduling is not designed for PDCCH load balancing,

· There is no need to define a dedicated linking only because of this special configuration scenario. If there is need to distribute UL grant on different PDCCH CC in this scenario, cross carrier scheduling can be used.

· This new linking would increase the requirement for UE’s blind decoding potentially. Because UE should monitor PDCCH formats related to DL and also UL scheduling on DL CC3.
· Different linking relationship will increase UE and system’s complexity.
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Figure 3 Unreasonable dedicated linking for non-CIF UL scheduling in scenario 2
If SIB-2 linking is reused, there is no new specification work for this linking requirement and it is compatible with Rel-8, so it is proposed:
Proposal 2: SIB2 linking is applied to non-CIF UL scheduling.
2.3 Linking for contention-free RACH
Question: For dedicated preamble case, what CC do you receive response for RACH access 
In RAN2 #69, we have agreed 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”. 
Which means if UE can send the preamble on a certain UL CC, the SIB2-linked DL CC is definitely in this UE’ configured set. So there is no reason for UE to receive the response on other DL CC if no significant gain. 
RAN1 has agreed that cross scheduling is not supported for RAR-RNTI, which means no CIF for RA-RNTI. If the preamble response sent on non SIB2-linked carrier is supported, this will incur following problems:
· It is more specification work to tell UE which CC UE should receive the response

· Response Identification (i.e. RAR-RNTI plus RAPID) will collide for the same preamble and the same PRACH position but on different UL CC. In order to avoid this collision, the RACH resource should be coordinated among aggregated CCs, this coordination will lead to waste of preamble space.
UE receive the RACH related information from the SIB2 linked DL CC, and then do the preamble on corresponding UL CC, it is naturally for UE to receive the response on the SIB2-linked DL CC.
Proposal 3: SIB-2 linking is applied to contention-free RACH 
3 Conclusion
In this doc, we discuss the two open issues related to DL/UL CC linking. According to our analysis, we think SIB2 linking is sufficient for both non-CIF UL scheduling and contention-free RACH:
Proposal 1: the SIB2 of one DL CC indicate only one UL CC. More than one DL CCs can indicate the same UL CC
Proposal 2: SIB2 linking is applied to non-CIF UL scheduling.

Proposal 3: SIB2 linking is applied to contention-free RACH 
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