3GPP TSG RAN WG2 Meeting #61bis
R2-081623
31th March – 4th April  2008, Shenzhen, China
Agenda Item:
5.2.1.2
Source: 
ZTE
Title: 
RRC re-establishment procedure
Document for:

Discussion and decision
1 Introduction
When radio link failure occurs UE will select one best cell and  re-establish RRC connection with the selected cell via RACH procedure. the radio link failure could be a normal one i.e. with serving cell or handover failure. The document focus on how to re-establish RRC connection when the radio configuration happen to be kept the same than that in the source (serving) cell.
2 Normal radio link failure
When normal radio link failure is detected dedicated resource is released because of out of uplink synchronization. and the MAC and RLC of SRBs are agreed to be reset  in last meeting [1]. For DRBs we think MAC and RLC layer shall also be reset. What MAC layer keeps like buffer for HARQ etc is really time-critical staff while the duration between detection of radio link failure and the RRC connection re-establishment is in the order of seconds. So it is natural to reset MAC layer. RLC entity maybe not reset especially for DRBs in AM mode. But due to the same reason , the performance improvement to resume the DRB by keeping the RLC after RRC connection re-establishment seems not so significant compared to the whole interruption. Seamless resumption can also be achieved if PDCP status can be exchanged after the RRC connection re-establishment. So it is proposed to reset RLC and MAC layer for all RBs when radio link failure is detected.
Proposal 1: to reset RLC and MAC entity for all RBs when normal radio link failure is detected.
In case of normal radio link failure the only cell which UE can go back is the original serving cell.  In last meeting it is commonly understood that it is rare case that radio link failure happen during radio reconfiguration procedure. so we assume it is synchronized between UE and eNB in terms of radio configuration before and after radio link failure. When UE come back to the serving cell UE sends random access preamble for RRC connection re-establishment based on the only available radio configuration. and eNB can understand whether it is the serving cell for normal radio link failure case by checking the cell id , C-RNTI and MAC-I included in the RRC CONNECTION RE-ESTABLISHMENT REQUEST message (see figure 1). Since no radio configuration is changed before and after radio link failure eNB can simply indicate 1 bit in the RRC CONNECTION RE-ESTABLISHMENT message to say that UE resume the radio configuration including SRBs and DRBs. When UE has resumed everything as before it send RRC CONNECTION RE-ESTALISHMENT COMPLETE to the eNB. AS security key would be changed since C-RNTI has been changed. If radio link failure does happen during radio reconfiguration and state synchronization is lost due to e.g. NACK->ACK error or something like that, then the RRC connection re-establishment procedure will fail. UE will go to RRC_IDLE state after T311 expires.
Proposal 2: in case of normal radio link failure SRBs and DRBs is to be resumed in one step by an indication in the RRC CONNECTION RE-ESTABLISHMENT message.
3 handover failure

if radio link failure occurs before UE  receives handover command message it is looked as normal radio link failure because UE even does not know handover procedure has started. And UE can re-establish the RRC connection with the source cell. and if radio link failure occurs after “condA” is met which means old radio configuration from source cell is deleted then it is also looked as normal radio link failure. And UE will re-establish the RRC connection with the legacy target cell which is the serving cell now. so we can see handover failure only happen after UE has received handover command and before “condA” is met i.e. UE holds two radio configurations: one from source cell and one from target cell. we may call the radio configuration in the prepared cell as 3rd radio configuration. Prepared cell can decide whether it can and will build the same radio configuration as the source cell based on the RRC context in the handover request message. 
The “shared secret” in the RRC RE-ESTABLISHMENT REQUEST i.e. cell id and C-RNTI in the source cell and MAC-I can be used by the targeted cell to decided its role i.e. to make sure whether it is source cell or target cell or prepared cell or none of them. Just for example, the UE context instance in the eNB can be classified as 6 category in terms of running state: Idle , Serving, Pending, Outgoing, Incoming, Oos. And the figure depicts how is the state transited:
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Figure 1

In the Figure 1 the state of the UE context instance who can accept the RRC RE-ESTABLISHMENT REQUEST is Outgoing, Incoming ,Pending and Oos whose corresponding role of the targeted cell is source cell , target cell, prepared cell and serving cell. so eNB can easily know its role by going through UE context instance and comparing the cell id as well as C-RNTI with that in the UE context. If e.g. one UE context instance is found whose state is outgoing then the eNB know it is “source cell”. and then MAC-I can be verified.
Since UE holds radio configuration from source cell and target cell, eNB can resume the radio configuration including SRBs and DRBs in one step i.e. through RRC RE-ESTABLISHMENT based on its role like this:
If eNB is source cell or prepared cell who builds same radio configuration as source cell then


To resume radio configuration from source cell

Else if eNB is target cell then


To resume radio configuration from target cell

Else if eNB is prepared cell who adopt different radio configuration as source cell then

To establish SRB1 first

Else 


Reject the RRC re-establishment request
The end
Proposal 3: Radio configuration can be resumed through RRC RE-ESTABLISHMENT message when UE select source cell , target cell or prepared cell who builds same radio configuration as source cell 
4 Conclusion
 It is proposed to resume the radio configuration during RRC re-establishment when UE come back to serving cell, source cell , target cell or prepared cell who builds same radio configuration as source cell. this will simplify the signaling and reduce the delay to resume UL/DL data transmission. And for normal radio link failure it is also proposed to reset RLC and MAC layer when radio link failure is detected for all RBs including DRBs.
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