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1.
Introduction
Following is copied from current RRC specification:
	5.3.7
RRC connection re-establishment

5.3.7.1
General
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Figure 5.3.7.1-1: RRC connection e-establishment, successful
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Figure 5.3.7.1-2: RRC connection re-establishment, failure

The purpose of this procedure is to re-establish the RRC connection, which involves the resumption of SRB1 operation and the re-activation of security. 

A UE in RRC_CONNECTED, for which security has been activated, may initiate the procedure in order to continue the RRC connection. The connection re-establishment succeeds only if the concerned cell is prepared i.e. has a valid UE context. In case E-UTRAN accepts the re-establishment, SRB1 operation resumes while the operation of other radio bearers remains suspended. If security has not been activated, the UE does not initiate the procedure but instead moves to RRC_IDLE directly.
E-UTRAN applies the procedure as follows:

-
to reconfigure SRB1 and to resume data transfer only for this RB;

-
to re-activate security without changing algorithms.

5.3.7.2
Initiation

The UE shall only initiate the procedure when security has been activated. The UE initiates the procedure when one of the following conditions is met:

1>
upon re-entry of the service area after having detected radio link failure, in accordance with 5.3.10; or

1>
upon handover failure, in accordance with 5.3.6.3; or

1>
when lower layers detect problems, as specified in TS 36.322 [7].

Upon initiation of the procedure, the UE shall:

1>
reset MAC and re-establish RLC for all RBs that are established;
Editor's note::
It is FFS if, considering the different triggering conditions for this procedure,  the start of T311 as well as the cell selection aspects are best specified as part of the re-establishment procedure. For the case of lower layer failure, the start of T311 and cell selection (if applicable) is missing.

1>
initiate transmission of the RRCConnectionReestablishmentRequest message in accordance with 5.3.7.3;
5.3.7.4
Reception of the RRCConnectionReestablishment by the UE

NOTE:
Prior to this, lower layers allocate a C-RNTI. For further details see TS 36.321 [6];

The UE shall:

1>
Stop T311;

1>
resume SRB1 after reconfiguring it in accordance with the received radioResourceConfiguration and as specified in 5.3.9;

Editor's note:
It has been agreed that the procedure is the same irrespective of whether the UE returns to the same cell. So, e.g. the UE always derives a new AS base-key (KeNB)

1>
configure lower layers to re-activate integrity protection using the previously configured algorithm immediately, i.e. integrity protection shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
configure lower layers to apply ciphering using the previously configured algorithm immediately, i.e. ciphering shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
send the RRCConnectionReestablishmentComplete message as specified in 5.3.7.5;

1>
Resume the RRC connection with the restriction that the use of all radio bearers other than SRB1 is suspended until a subsequent RRCConnectionReconfiguration message is received;
Editor's note:
A subsequent RRC connection reconfiguration procedure is used to re-activate the measurements. The concerned RRCConnectionReconfiguration message can, for the RLC/MAC & measurement configuration, either apply delta or full signalling. In case of ‘full signalling’ the UE completely deletes the existing configuration and replaces this with the newly received configuration. The use of ‘full signalling’ for PDCP is FFS, but should be aligned with what is agreed for handover. Upon successful connection re-establishment, the UE applies the same rules to the measurement configuration as defined for the case of handover.


2.
Discussion
When radio link failure occurs or Handover failure occurs, UE performs radio link recovery procedure. Until UE finds a suitable cell to start RRC Connection Re-establishment procedure, UL transmission by the UE is impossible. On the other hand, the data flow over user plane RB will be somewhat unrelated to this procedure. I.e., user plane data may be generated and buffered either in RLC or PDCP even though the UE has declared radio link failure. This new data may sometimes trigger also BSR procedure.
Currently there is no restriction regarding when BSR can be triggered. So, even when the UE experiences radio link problem, BSR can be triggered. In this case, if the radio link problem can be solved before the T310 expiry, the UE can transmit BSR as soon as it turns back to the serving cell. But if T310 expires, the UE has to start T311. When the UE finds a suitable cell while T311 is running, the text in above section 1 applies. The first action that the UE should do is highlighted in green. I.e., the UE resets MAC. Though what action is performed by MAC Reset procedure is unclear with current MAC specification, resetting BSR procedure will be at least performed. Then, the triggered BSR during radio link problem period will be cleared. Thus, a BSR triggered during the radio problem can be considered as posing no problem.
However, the UE’s action is ambiguous for the period between the time when the MAC reset (as highlighted in green) and the time when SRB 1 is re-established (as highlighted in yellow). In this time period also, the BSR can be triggered because other RBs than SRB 1 may receive a new data from upper layer. But in this time period, because the eNB can not identify the UE which sends the BSR until RRC Re-establishment procedure has successfully finished, the eNB will not allocate any radio resource to the UE. Also, there can be conflict between UEs with same C-RNTI. Thus, BSR in this time period should be blocked. Accordingly, the UE should suspend other RBs than SRB 0 that transmits RRC Re-establishment message, as soon as the UE start RRC Re-establishment procedure.

Proposal 1: Once RRC re-establishment procedure is started, all the RBs and SRBs except SRB 0 are suspended. 
In addition to that, it should be clarified whether suspended RBs can trigger BSR or not, for example, after SRB 1 is re-established. On one hand, it is stated in the current specification that all other RBs than SRB 1 are suspended after the establishment of SRB 1. But, on the one hand, the action after the establishment of SRB 1 is not clear, because current RLC or MAC specification does not describe the expected behaviour regarding “Suspension.” 
One may argue that the UE can be identified in the cell with the allocated C-RNTI after the re-establishment of SRB 1. Thus, the BSR sent by the UE can be identified by the MAC entity at eNB. Furthermore, it can be said that there will be no harm for the UE to send BSR for the suspended RBs.
But, generally, suspension means no more exchange of data. Thus, if the suspended RB will not send any data at all, BSR which requests a radio resource for the data delivery just wastes radio resources. Also, after re-establishment procedure, the grouping of RBs can be changed or the PDCP configuration can be changed. Thus, in the consideration for BSR triggering, suspended radio bearer should be excluded.
Proposal 2: Suspended radio bearer is not considered in the BSR procedure. Both RLC, PDCP does not consider data in the suspended RB. 
By the way, SRB 0 is used for the transmission CCCH message such as RRC Connection Request message or RRC Re-establishment message. This SRB 0 should be never suspended because this message is crucial in the management of RRC connection, especially when radio link recovery procedure is needed.
Proposal 3: SRB 0 is not suspended. 

In addition, though 36.331 refer “MAC Reset,” “RB Suspend” and “RB Resume,” it is not clear what RLC/MAC/PDCP does at RB suspension/resumption/Reset. 
3.
Conclusion
It is proposed that agreed on the proposals:

Proposal 1: Once RRC re-establishment procedure is started, all the RBs and SRBs except SRB 0 are suspended. 
Proposal 2: Suspended radio bearer is not considered in the BSR procedure. Both RLC, PDCP does not consider data in the suspended RB. 

Proposal 3: SRB 0 is not suspended.

Proposal 4: Clarify what is the action of the MAC/RLC/PDCP at MAC Reset, RB Suspend/Resume. 

Draft CRs with above proposals are in [1], [2], [3], and [4].
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