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1. Introduction
In RAN2#69 meeting, it was agreed that contention-based RACH access, the random access response will be sent in accordance to the linking in SIB 2 (i.e cell-based linking).  However, the dedicated preamble case is left with FFS.  An extract of the agreement is as follow:
	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.


In this contribution, we study the different scenarios of using dedicated preamble and investigate whether SIB 2 based linking is also sufficient (in terms of simplicity in implementation and specification) for the scenarios using dedicated preamble and if not, whether other options are available. 
2. Discussion
2.1 Non-contention random access events

Dedicated preamble random access procedure is being used in the following events:

· Handover with non-contention access
· DL data arrival when no UL synchronisation using PDCCH order

As per the RAN 2 agreements, other than Rel-8 type handover (intra-cell and inter-cell handover), handover procedure can also be used for CC addition/removal/reconfiguration as well as DL PCC change if RACH is performed.
2.2 Handover with non-contention access 
In Rel-8, non-contention RACH access is used when the dedicated preamble is included in RRCConnectionReconfiguration with mobilityControlInfo message. Dedicated preamble is used so that the RACH does not have to go through contention resolution. The high level flow of the handover case is shown below:
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There are several ways to perform such a handover:

· Single target cell and DL CC of the target cell is implicitly activated upon the handover [1].
· DL and UL CCs are subsequent added when needed 
· Multiple CCs are configured in the HO command itself 
In the single target cell case keeping the Rel-8 mechanism, the SIB 2 linking UL-DL CC pair target cell for linking the random access response to the RACH is used and the pair will become the initial UL and DL PCC.

When multiple DL CCs can be configured with multiple UL CCs with UL CCs less than or equal to the DL CCs, the following two aspects need to be studied:

· the UL CC on which the dedicated preamble is assigned 
· which DL CC carries the random access response  - UE based linking or SIB 2 linking

As in the contention based access, the simplest approach is to assign the dedicated preamble to a particular UL CC and the Random Access Response is sent on DL CC associated with the SIB 2 based linking of the UL CC where the RACH is initiated as per Rel-8. 
Alternative for the Random Access Response, a UE based linking can be used to link a UL CC to a non-SIB 2 based DL CC and the response is received from this DL CC.  However, in this case, the eNB will have to either ensure that the dedicated preamble is not used in any of the UL CCs associated with the DL CC either by SIB2 linking or UE based linking or alternatively is to extend the RAR to indicate which UL CC it is responding to. 
Thus for the handover case, it seems like both UE based and SIB 2 based linking are possible and it depends on whether asymmetric UL/DL configuration is to be supported in the target eNB or the same eNB. The asymmetric UL/DL configuration is described in more detail in Section 2.3.
2.3 DL data arrival when no UL synchronization 
In Rel-8, PDCCH order is used when DL data arrives while there is no UL synchronisation and the dedicated preamble is sent in the PDCCH order masked with the UE C-RNTI. This is the same as in CA for the single TA scenario. In this scenario, the UE can have SIB 2 linking or CIF based or UE based linking between the DL CCs and the UL CCs for UL grant.  To study the different linking possibilities, the following cases need to be analysed (dotted lines show the SIB2 linking):
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Case 1 UL/DL symmetric configuration

Case 2: UL/DL asymmetric configuration
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      Case 3 More activated DL CCs than configured UL CCs
 Case 4 More configured UL CCs than activated DL CCs
In Case 1 (UL/DL symmetric configuration), DL CC#1 and DL CC#2 are both activated and their SIB2 based UL CCs are configured. PDCCH order can come from either DL CC#1 or DL CC#2 and the corresponding SIB 2 linked UL CC will provide the RACH and it will just be like Rel-8. Hence SIB 2 based linking works in this case. This case also covers the case where the UL and DL PCC are always paired based on SIB 2 linking.
In Case 2 and 3 (UL/DL asymmetric configuration) where the DL CC corresponding to each of the configured UL CC based on SIB 2 linking is either not configured or deactivated and the UL CC corresponding to each of the activated DL CC is not configured, the SIB 2 based linking does not work. In Case 2, PDCCH order may be sent in DL CC#1 or DL CC#3 but it is not clear which UL CC will use the dedicated preamble and which DL CC the UE should monitor for the random access response unless some form of UE based linking is used.
In Case 4, SIB 2 based linking can be used between DL CC#1 and UL CC#1 and hence this case presents no issue on sending the dedicated preamble or receiving the RAR although the RACH is limited to CC#1.
So the first question is to find out whether Case 2 and 3 are possible scenarios. Case 2 and 3 can be avoided if we can go for 1 of the options below:

· With the agreement of having PCC and the DL PCC is always activated, one scenario is that the DL PCC and UL PCC are always based on SIB 2 based linkage and PDCCH order is only provided on DL PCC. This will ensure that Case 2 and 3 will not happen since DL PCC cannot be deactivated.
· Have a constraint on the CC configuration and activation such that at least one of the DL CC that is SIB2 linked with the configured UL CC is always activated. 
Alternative is to have some form of UE based linking to link uniquely between the activated DL CC and an UL CC so that it is clear to the UE which UL CC will use the dedicated preamble and which DL CC the UE should  monitor for the random access response. This UE based linking can be signalled explicitly via RRC message or implicitly via e.g. preamble ID.  However, all these add complexity and only require when Case 2 and 3 need to be supported. One other option is to use CIF for PDCCH order via dedicated search space as the linking (CIF in common search space for PDCCH order is not supported from RAN 1 agreement). Since this is already a mechanism that needs to be supported in the physical layer, it can be used for the purpose of linking the PDCCH order to a UL CC for the RACH and the DL CC where the RAR will be received.
Hence we propose:

Proposal#0: Discuss whether asymmetric UL/DL configuration (where the DL CC SIB2 linked to each of the configured UL CC is either not configured or deactivated and the UL CC corresponding to each of the activated DL CC is not configured) should be supported.
If the decision to Proposal#0 is to not to support asymmetric UL/DL configuration:

Proposal#1 (Alt1): Add a constraint on the CC configuration and activation that the UE always has at least an activated DL CC with a configured UL CC corresponding to the activated DL CC with SIB 2 linkage. 

Proposal#1 (Alt2): If random access configuration is only on the PCC, DL PCC and UL PCC are always based on SIB 2 based linkage. 
If the decision to Proposal#0 is to support asymmetric UL/DL configuration:

Proposal#1 (Alt3): Use CIF for PDCCH order via dedicated search space as the linking between UL CC to use the dedicated preamble and the DL CC where the RAR is received.

2.4 UL grant from PDCCH with no CIF
In RAN2#69 meeting, it is still not yet clear how the UL grant can be assigned when CIF is not being used.  It can either be based on SIB 2 based linking or UE based linking.
Probably, the main question here is whether UE based linking is needed when eNB already has SIB 2 based linking and CIF? UE based linking is needed where the DL CCs corresponding to all the configured UL CC based on SIB 2 linking is either not configured or deactivated and UL CC corresponding to each activated DL CC is not configured, just like in Case 2 and 3 in Section 2.3. But CIF can be used for these cases. So it seems that CIF and SIB 2 based linking are sufficient to cover both the asymmetric UL/DL configuration of Case 2 and 3 and the symmetric cases. Hence we believe that UE based linking is not necessary.
Proposal#2: For UL grant assignment, UE based linking is not necessary since SIB 2 based linking and CIF should be sufficient to cover both symmetric and asymmetric UL/DL configuration. 
3. Conclusion

It is requested that RAN 2 discuss the following proposals:

Proposal#0: Discuss whether asymmetric UL/DL configuration where the DL CC corresponding to each of the configured UL CC based on SIB 2 linking is either not configured or deactivated and the UL CC corresponding to each of the activated DL CC is not configured should be supported.

If the decision to Proposal#0 is to not to support asymmetric UL/DL configuration:

Proposal#1 (Alt1): Add a constraint on the CC configuration and activation that the UE always has at least an activated DL CC with a configured UL CC corresponding to the activated DL CC with SIB 2 linkage. 

Proposal#1 (Alt2): If random access configuration is only on the PCC, DL PCC and UL PCC are always based on SIB 2 based linkage. 

If the decision to Proposal#0 is to support asymmetric UL/DL configuration:

Proposal#1 (Alt3): Use CIF for PDCCH order via dedicated search space as the linking between UL CC to use the dedicated preamble and the DL CC where the RAR is received.

Proposal#2: For UL grant assignment, UE based linking is not necessary since SIB 2 based linking and CIF should be sufficient to cover both symmetric and asymmetric UL/DL configuration.
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