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1. Introduction
In the last meeting RAN2 discussed the handling of random access UEs in eIMTA enabled network. It was thought in general that all UEs (legacy UEs as well as eIMTA capable UEs) would follow the TDD subframe configuration in SIB1, until the capability of the UE is known to the serving eNB.

This basically means everything should be coordinated by the eNB with certain operational restrictions so that there is no UE transmission in a subframe which is in reality used for DL. However it was not entirely clear in the last meeting if such network restriction can solve all issues that may arise. As a result the following points were left for further study in the last meeting.

1. FFS: No new timing scheme for Message 1, 2, 3, and 4 is introduced. 
2. FFS: For all UEs, PRACH resources (Msg1, Msg3) are not allocated/configured in subframes that can be dynamically configured as DL subframe (NW restriction)
2. Discussion
In our view, it is not always possible to enforce the restriction not allocating Msg3 in subframes that can be dynamically configured as DL subframe because, as discussed already, the TDD configuration indicated in SIB1 is supposed to be “UL heavy” in order to allow much flexibility for traffic adaptation by the eNB. It would not be so easy for the eNB to ensure the restriction to be held for all re-transmissions, given per frame level changes of TDD subframe configuration. 
2.1. Problem description
The following figure depicts a problem scenario for Msg3 transmission when TDD subframe configuration changes during Msg3 transmissions. TDD configuration in SIB1 is assumed to be configuration 0. The actual TDD configuration that the eNB is using is changed from configuration 2 to configuration 4 while the first Msg3 and retransmission take place. It can be seen that the retransmission falls into a DL subframe of configuration 4.
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Figure-1:
Msg3 transmissions across TDD subframe configuration change
Solutions to this problem are discussed in the following sections.
2.2. Solution 1

One solution that is readily available already in the existing standard is to use ACK suspension. The eNB can use ACK suspension at the earliest moment the eNB recognizes an occurrence of conflicting transmission. This solution alone however does not guarantee the continuation of the current random access procedure for the UE and hence can end up in contention resolution failure (due to contention resolution timer expiry).
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Figure-2:
ACK suspension
2.3. Solution 2

In this solution, the eNB falls back to a TDD subframe configuration that allows continuation of UE’s random access. For example in the figure below, instead of changing TDD subframe configuration for traffic adaptation (e.g. to configuration 4), the eNB falls back to configuration 0 for the UE to be able to continue Msg3 retransmissions. This solution however largely restricts network’s eIMTA operation and thus traffic adaptation gain because random accesses from different UEs can occur any time.
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Figure-3:
TDD configuration fall-back
2.4. Solution 3

This solution relies on a new Msg3 transmission timeline. In this solution the UE transmits Msg3 in fixed UL subframes, e.g. subframe 2 and/or 7. The eNB and UE can use HARQ timeline of TDD configuration 2 if subframe 2 and 7 are allowed for Msg3 retransmissions. The eNB and UE can use HARQ timeline of TDD configuration 5 if only subframe 2 is allowed to for Msg3 retransmissions.
This solution only works with new UEs capable of eIMTA operation. It is therefore requires eNB awareness of such UEs before UE capability is downloaded from MME. For contention-less random access procedure, eNB knows the UE’s eIMTA capability. For contention based random access, different random access preamble group between eIMTA UEs and legacy UEs could be used for this purpose.
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Figure-4:
Fixed subframe(s) for Msg3 transmissions
Proposal 1: Use solution 1 for legacy UEs and the UEs whose eIMTA capability are not known by eNB.

Propose 2: Use solution 3 for the UEs which eNB knows they support eIMTA.
3. Conclusion
In this document we discussed a problem with Msg3 retransmission in eIMTA enabled network. 
Proposal 1: Use solution 1 for legacy UEs and the UEs whose eIMTA capability are not known by eNB.

Propose 2: Use solution 3 for the UEs which eNB knows they support eIMTA.
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