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1 Introduction
During RAN2#75, it was agreed that the UE does not initiate a RA procedure on a SCell for new data arrival, i.e. there is no UE-initiated RA procedure on SCells [1]. During RAN2#75bis, it was agreed that “PDCCH for msg2 on a different cell than Msg1” will be supported for SCells [2], and an LS was sent to RAN1 to inform of the decision [3].

During RAN1#67, RAN1 indicated in an LS reply [4] that CSS monitoring for SCells has some impact on physical layer procedures, following a discussion during which many companies were against any increase in blind decoding complexity and during which multiple solutions to maintain the current blind decoding complexity were discussed in case RAN2 decides that a CSS is needed for reception of msg2 on PDCCH of SCells. RAN1 informed that it would be preferable not to increase the total number of blind decoding in order to enable monitoring of the CSS for SCells.

This contribution further discusses the topic of transmission of RACH msg1 for SCells in relation to the above.

Our view is that there is no strong motivation but much added complexity in supporting contention-based Random Access (CBRA) for SCells.
More specifically, for PCell, CBRA is mainly motivated for performing initial system access, to recover from a loss of uplink synchronization (which otherwise impairs connectivity i.e. no uplink transmission including HARQ feedback is allowed) or to reconnect after radio link failure. In other words, for the PCell, support for CBRA is required for connectivity purposes. For SCells, it can be assumed that the UE already has proper uplink timing alignment for the PCell and consequently the random access procedure is mainly used to “activate” additional resources for uplink transmissions using one or more SCells of a secondary TA group.
Finally, given that RACH for SCells may only be network-initiated, it is our understanding that the eNB can properly schedule different UEs for PRACH transmissions on SCells as a function of the experienced cell load as well as avoid any preamble starvation issue by proper management, assignment and reuse of dedicated preambles.

2 Contention-Based MSG1 Transmission for SCells

For LTE R11, it was agreed that UE-initiated preamble transmission is not supported for SCells. Given the agreement that only PDCCH reception may trigger preamble transmission for SCells, there seems to be little incentive to support the CBRA procedure for SCells. The DCI format 1A includes the fields “carrier indicator”, as well as “Preamble Index (6 bits)” and “PRACH Mask Index (4 bits)” i.e. for CFRA and may be cross-carrier scheduled.
Increased probability of RA-RNTI collisions

Support for CBRA for SCells implies additional complexity including an increased probability for RA-RNTI collisions. 

Even though CBRA for SCells would be NW-triggered, the eNB cannot determine with certainty the identity of the UE that transmitted the preamble at any given time instant, in particular in case of high PRACH load.

Given the agreement that “PDCCH for msg2 on a different cell than Msg1” will be supported for SCells, there is a risk that a single RA-RNTI identifier collides for two preamble transmissions that occurred in different serving cells from two different UEs. The eNB may not have the means to avoid such collisions. The impact for a R8/9 UE (or a R10 UE on PCell) may be that the wrong RAR is decoded, which may result in that UE aborting the ongoing RACH procedure, fail contention resolution or other unintended behavior.
It may thus be desirable to avoid CBRA for gaining TA on SCells, as it may unnecessarily contend with the CBRA procedure for initial access of another UE in the same cell.  

Increased signaling overhead in the PDCCH CSS
Support for CBRA for SCells also implies increased signaling overhead.

More specifically, every time the eNB would issue a PDCCH order for CBRA on a SCell for a given UE, the eNB would have to assume that any preamble received in the subframe(s) in which the intended UE may be expected to transmit its preamble may also originate from any other UE in the same cell.

The consequence is that the eNB would have to either issue multiple RARs (one legacy RAR and one R11 RAR for SCells) for each common space preamble received in those subframes. Each RAR may be transmitted either in the same cell - in case the R11 UE is expecting a RAR in the cell of its preamble transmission, or in different cells – in case the R11 UE is expecting a RAR in a different cell than that of its preamble transmission.

This will unnecessarily increase the PDCCH CSS blocking rate. It may thus be desirable to avoid CBRA for gaining TA on SCells, as it may generate additional signaling overhead in the PDCCH CSS.

Risk of preamble starvation
It may be argued that supporting CBRA for SCells may be useful to avoid the risk of dedicated preamble starvation. However, dedicated preambles may be dynamically assigned in the DCI format 1A such that a preamble may be sequentially reused for different UEs and for different PRACH resources.
Given that the number of UEs that are simultaneously active in uplink transmissions with carrier aggregation should be somewhat limited for a given serving cell, and given that requirements on the latency to obtain uplink synchronization for a secondary TA group need not be as strict as for the PCell, and finally given that the network controls whether or not (i.e. how long) it keeps a UE synchronized for SCells of a secondary TA group, it should be possible for the network to avoid shortage of dedicated preambles. 

Our view is thus that contention-based preambles for SCells are not strongly motivated, and thus it is proposed that:

Proposal 1:
The UE gains initial timing alignment for all SCells of a secondary TA group using a dedicated preamble and PRACH resource. CBRA is not supported for SCells.
If preamble starvation is really a concern, means for the network to perform even tighter management of the dedicated resources could be introduced. For example, the eNB could also control the preamble retransmissions for SCells, such that it could perform dynamic preamble assignment for each preamble (re-)transmission, if necessary, as suggested in R2-115407 [5].

3 Conclusion
It is proposed that RAN2 consider the above discussion and agree to the following:

Proposal 1:
The UE gains initial timing alignment for all SCells of a secondary TA group using a dedicated preamble and PRACH resource. CBRA is not supported for SCells.
It is our understanding that agreeing to the above would greatly reduce the complexity of the procedure for gaining uplink timing for a secondary TA group while allowing the specification of the necessary functionality to achieve such mean. A possible way forward is also proposed in [6]. Avoiding the unnecessary complexity of the CBRA procedure seems also even more desirable in light of recent RAN1 and RAN2 discussion related to introducing additional blind decoding in the CSS of SCells and related proposals to possibly mitigate the impacts thereof.
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