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1. Introduction
At RAN2#61bis a number of issues regarding Random Access (RA) related interactions between MAC and RRC were closed. The agreements were summarised in ‎[1]. For instance, it was agreed that for all access cases, MAC performs RA procedure steps 1-4 (Preamble tx; RAR reception; Msg3 tx; Msg4 reception including checking contention resolution) until the RA procedure is successful or interrupted by RRC, and that RRC supervises the RA attempts.

Some aspects of random access and connection (re-)establishment supervision remain unclear however:

1. When is cell re-selection allowed during (re-)establishment?

2. How is connection establishment supervised on RRC level?

3. Is RRC supervision of RA based on timer or counter?

This contribution addresses these aspects and proposes answers to the above questions.
2. Discussion

2.1. Cell re-selection evaluation at connection establishment
It has been agreed that:

· RRC can trigger cell re-selection, at least before any retry on RRC level (if exists)

· MAC will report failure after preamble-trans-max but will continue trying (endlessly)

The consequence of MAC retrying endlessly could be that there is no need for retries on RRC level and therefore may be no opportunities for cell re-selection if only allowed at RRC retry. Thus, there seems to be a need for cell re-selection opportunities also during (an endless) MAC RA procedure. It would, however, make little sense to re-select cell before allowing the RA power ramping to reach the power level necessary for successful reception at the eNB. This condition would typically have been met when the MAC RA procedure has reached PREAMBLE_TRANS_MAX attempts. Thus, a reasonable condition for allowing cell re-selection which allows re-selection during a MAC RA procedure while also allowing RA power ramping to reach a sufficient level would be:

Proposal 1:
Cell re-selection is allowed after the MAC RA procedure has reached PREAMBLE_TRANS_MAX and onwards.

It is noted that from a success rate perspective as well as from a resource efficiency perspective, potential re-selection shall be done between two MAC RA cycles, rather than in the middle of one cycle, in order not to abort what is likely a successful attempt and in order to avoid wasting resources already allocated by the eNB. “Between MAC RA cycles” should be understood as: after MAC has concluded a new preamble transmission attempt is needed, but just before this new preamble transmission is done.
2.2. Cell re-selection evaluation at connection re-establishment

For the case of re-establishment, T311 governs how long re-establishment should be attempted before going to IDLE. As the first cell seen after returning from out-of-coverage is not necessarily good enough, it would seem preferable to allow the UE to re-select to a better cell within T311, but (for the same reason as for the connection establishment case) only after having tried power ramping to the first cell. Thus, cell re-selection during T311 should be handled in the same way as during connection establishment. That is, re-selection can be performed after reaching PREAMBLE_TRANS_MAX for the first time and onwards (preferably between two MAC RA cycles). The UE goes to IDLE only when either T311 expires (T311 not stopped at cell re-selection) or a REJECT is received.

Proposal 2:
T311 is not stopped at cell (re-)selection.

Proposal 3: 
Also when T311 is running, cell re-selection is allowed after the MAC RA procedure has reached PREAMBLE_TRANS_MAX and onwards. 

2.3. Initiation of the RA procedure and RRC retries
Assuming that there is a default mapping of SRBs to BSR groups and for all cases of cell (re-)selection MAC needs to be reset and RLC re-established, all CCCH/DCCH LCs are naturally flushed. It is therefore conjectured that there are, in principle, no cases where MAC cannot initiate the RA procedure itself. By just dropping a new RRC message on L2, a BSR will be triggered. The BSR will then trigger a SR on RACH which in turn results in MAC initiating a RA procedure. Therefore there would seem to be no case where RRC needs to explicitly ‘initiate the RA procedure’. It appears sufficient that RRC submits the RRC message to L2 to trigger the RA procedure.
Proposal 4:
MAC initiates the RA procedure in all cases autonomously following L2 reception of a message from upper layers.
With an endless MAC RA procedure, the need for RRC retries is limited. As long as the UE stays with the same cell no RRC retry is needed. At cell re-selection, MAC is reset and RLC re-established. Outstanding RRC messages on L2 are therefore lost and need to be resubmitted by RRC. Hence, if AS should continue trying after cell re-selection, RRC retry  is needed. Resubmission of the RRC message will also ensure that MAC initiates a new RA procedure in the new cell.

Proposal 5:
At RRC retry, RRC submits a new RRC message after MAC reset and RLC re-establishment. 

2.4.  Supervision of connection establishment
Having solved the critical RAN2 issue of cell-reselection, there remains the seemingly less critical question of whether/what stop condition is needed on RRC level for connection establishment. If there is a NAS timer, the need for an RRC stop condition is not obvious. NAS would seem to take appropriate actions upon NAS timer expiry anyway.
However, if RAN2 agrees there is a need for an RRC stop condition independent of NAS,  a timer based supervision would be straightforward and seem to better relate the stop condition to user perceivable factors such as delay than a counter condition. A timer would also better align the handling with the re-establishment case. It might seem attractive to consider the possibility to re-use existing timers such as e.g., T310 or T311. However, since the timing requirements for connection establishment is quite different from those of recovery from temporary L1 problems and of retention of ongoing calls/outstanding data at RLF, it would seem inappropriate to tie a connection establishment supervision timer to the events of RLF. T310 would seem to be on the short side in the context of random access and T311 would seem too long; possibly even longer than NAS timers and, thus, not useful. Note also that, as already identified, cell re-selection possibility is needed during connection establishment. As re-selection is not allowed during T310, the re-use of  T310 for supervision of connection establishment would result in an inconsistency in the use of T310. The preferred way forward is therefore a separate timer for supervision of connection establishment. A timer called T300 could be used as an establishment governance timer during which RRC tries establishment, potentially including cell re-selections. Upon expiry of T300, RRC terminates the establishment attempt and informs NAS about failure.
Proposal 6:
T300 is an establishment governance timer started at the initiation of the connection establishment, stopped at the procedure termination, and at the expiration of which RRC terminates the establishment attempt and informs NAS about failure.
2.5.  Supervision of RA problems for other cases
As agreed at RAN2#61bis, UE RRC shall supervise the RA procedure for UE triggered RA. Similar to an L1 out-of-sync condition, a problem in succeeding with the RA procedure is an indication of failing radio link and should, if the condition persists, result in appropriate actions to recover the connectivity. In LTE, an L1 out-of-sync indication gives information about the state of the DL. The MAC RA problem indication provides additional information about the state of the UL. That is, a RA problem indication while still in sync on L1, indicates that there is a problem with the UL. Since both UL and DL connectivity is needed, extended periods of lack of either UL or DL connectivity should trigger some recovery procedure.

The connection establishment and connection re-establishment cases were treated in sections ‎2.1 and ‎2.2. For the HO case we note that after expiry of T304, the handover case translates into a re-establishment case and is handled accordingly. Unlike the previous cases, the cases of UL data resuming and Scheduling Request  (SR) are not directly related to RRC procedures with suitable supervision functionality already built-in. For UL data resuming and SR it is proposed to align the supervision of RA problems with the handling of L1 out-of-sync and, hence, start a supervision timer when MAC indicates that it has reached PREAMBLE_TRANS_MAX. If the condition recovers before expiry of the timer, the timer is stopped. Otherwise, T311 is started and RRC Connection Re-establishment initiated.
It is further proposed that the supervision timer started for RA problems is the same timer as for L1 out-of-sync; i.e., T310. It is noted that when tuning T310, priority might be given to L1 DL recovery. For typical cases, however, the RA success rate is high and the primary design parameter for RA is PREAMBLE_TRANS_MAX. Therefore the exact value of the timer would seem less critical for the RA case.
Proposal 7:
When not in (re-)establishment or handover procedures, upon receiving a single indication that MAC reached PREAMBLE_TRANS_MAX for UE triggered RA, the UE starts T310. The UE stops T310 when the reported lower layer failures have recovered.
3. Proposal

It is proposed to discuss and agree to to the following proposals:
Proposal 1:
Cell re-selection is allowed after the MAC RA procedure has reached PREAMBLE_TRANS_MAX and onwards.

Proposal 2:
T311 is not stopped at cell-reselection.

Proposal 3: 
Also when T311 is running, cell re-selection is allowed after the MAC RA procedure has reached PREAMBLE_TRANS_MAX and onwards. 

Proposal 4:
MAC initiates the RA procedure in all cases autonomously following L2 reception of a message from upper layers.
Proposal 5:
At RRC retry, RRC submits a new RRC message after MAC reset and RLC re-establishment. 

Proposal 6:
T300 is an establishment governance timer started at the initiation of the connection establishment, stopped at the procedure termination, and at the expiration of which RRC terminates the establishment attempt and informs NAS about failure.

Proposal 7:
When not in (re-)establishment or handover procedures, upon receiving a single indication that MAC reached PREAMBLE_TRANS_MAX for UE triggered RA, the UE starts T310. The UE stops T310 when the reported lower layer failures have recovered.
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