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Discussion and decision
1. Introduction
It has been agreed in the last meeting that random access for the TA group including PCC will follow the release-10 procedures. For TA group without PCC (SCC-only TA group), it decided to at least support network triggered random access.

In this document we discuss whether UE triggered random access should be supported.  
2. Discussion
In the following sections we look at the scenarios when random access is used up to release-10 in order to see if any enhancement is needed when multiple TAs concept is supported.
2.1. Initial access procedures / Handover
The initial access in RRC connection establishment and RRC connection re-establishment should follow the release-8 form of random access on PCell and no enhancement is needed for obtaining UL timings for multiple TA groups. Also in case of handover the very first random access is also performed on PCell and all the SCells start with deactivated state after handover.
Proposal 1:
Random access for initial access procedures and handover is not affected by the introduction of multiple TAs
2.2. UL data arrival
In release-10 the UE becomes fully uplink synchronized after random access triggered by uplink data arrival. So the question for release-11 is whether the UE should trigger UL timing acquisition for all the activated CCs upon UL data arrival. We realize there are cases where it is desirable all the activated SCells are readily available for transmission after UL data arrival, which could motivate having UE triggered random access. However before concluding that way we have looked at different synchronization cases below in order to see if such UE triggered random access would bring about significant gain.
	
	PCC TA group
	SCC-only TA group
	Notes

	Case 1
	UL un-sync
	UL un-sync
	BSR triggers SR and then random access at least on PCC (release-10 behaviour).

	Case 2
	UL sync
	UL un-sync
	PCC TA group is available for SR or BSR transmission (release-10 behaviour).

	Case 3
	UL un-sync
	UL sync
	Do not consider in this document.

(Decision needs to be made as to if this scenario is supported. The simplest seems to assume SCC-only TA group to be UL un-sync-ed when PCC TA group becomes un-sync)

	Case 4
	UL sync
	UL sync
	Not applicable (no random access)


Case 1-1:
UE triggered random access for SCC-only TA supported
The following steps are taken in this case. Note that the step 1-1 and 1-2 can be parallel (when parallel random accesses is agreed to be supported).
· Step 1-1:
Random access triggered by SR on PCC TA group (always contention based)

· Step 1-2:
Random access triggered for SCC-only TA group (always contention based)
· Step 2: 
Contention resolutions
· Step 3:

UL assignment for regular PUSCH

It should be noted that the network will have to decide if it goes into step 3 when one of the contention resolutions occurs. Indeed, if the parallel random access is not supported, most likely the network will first rely on the transmission on the CCs in PCC TA group instead of waiting for contention resolution of the other TA group. Also it would be better to utilize non-contention based random access rather than suffering from a longer delay of contention based random access in case parallel random access is not supported.
Case 2-1:
UE triggered random access for SCC-only TA supported
In case 2, CCs in PCC TA group is ready for regular transmissions.

· Step 1-1:
SR transmission on PCC

· Step 1-2:
Random access triggered for SCC-only TA (always contention based)
· Step 2:

Contention resolution
· Step 3:

UL assignment for regular PUSCH
Similarly to the case 1-1 above, the network would not wait for the contention resolution of SCC-only TA group and first rely on the transmission on the CCs in PCC TA group.

--------

For the purpose of comparison, similar steps are described for the cases when UE triggered random access for SCC-only TA group is not supported.
Case 1-2:
UE triggered random access for SCC-only TA not supported
· Step 1:

Random access triggered by SR on PCC TA group (always contention based)

· Step 2: 
Contention resolution
· Step 3:

UL assignment for regular PUSCH
· Step 4:

Network may or may not trigger random access on SCC-only TA group via PDCCH order

· Network can choose to use non-contention based random access
Case 2-2:
UE triggered random access for SCC-only TA not supported
· Step 1: SR or BSR transmission on PCC

· Step 2: UL assignment for regular PUSCH
· Step 3: Network may or may not trigger random access on SCC-only TA group via PDCCH order

· Network can use non-contention based random access
--------

The following observations can be made from the analysis presented above:

· For both case 1 and 2, benefit of UE triggered random access on SCC-only TA is somewhat reduced due to the fact that UE triggered random access is always contention based

· For case 1-1, if we do not support multiple RACH, it will take quite some to get to the point that CCs in SCC-only TA group is usable. Hence first transmissions are on CCs on PCC TA group anyway. It would be better to utilize non-contention based random access rather than suffering from a longer delay of contention based random access as in case 1-2.
· For case 2, transmission on CCs in PCC TA group will not wait for SCC-only TA group to become usable in either option. Only additional delay due to PDCCH order in case 2-2 can easily be cancelled out by using non-contention based RACH as opposed to contention based in case 2-1.

All in all, we consider that the overall performance is better when the possibility of utilizing non-contention based random access is maintained.

Proposal 2:
UE triggered random access upon UL data arrival is not supported   

2.3. CC activation

In release-10 any CC is automatically UL synchronized after its activation. Therefore similar question arises for the CC activation; should the UE trigger UL timing acquisition for the activated and UL unsynchronized CC?

As for the synchronization states, only the case 2 in the previous section is applicable. Then the same conclusion applies. We consider that the overall performance is better when non-contention based random access is supported. We also think it is possible that the network activates for downlink activities only, e.g. measurements. It seems beneficial to have flexibility for the network to choose to keep some CCs UL unsynchronized.
Proposal 3:
UE triggered random access upon CC activation is not supported
3. Conclusion
The following proposals were made in this document.
Proposal 1:
Random access for initial access procedures and handover is not affected by the introduction of multiple TAs

Proposal 2:
UE triggered random access upon UL data arrival is not supported   

Proposal 3:
UE triggered random access upon CC activation is not supported
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