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Introduction

The contention resolution messages for different RRC procedures (i.e. the RRC connection establishment procedure and the RRC connection re-establishment procedure) have been specified in the recent RRC specification [1]. In principle, during a contention based random access procedure, a loser UE should retry the procedure. This paper discusses a potential issue on the UE behavior in response to the contention resolution messages.

Discussion

It is specified in the RRC specification [1], a UE initiating the RRC connection establishment procedure shall perform the RRC connection request retry procedure if the IE "Initial UE identity" included in the RRC CONNECTION SETUP message is different from the one which the UE included in the RRC CONNECTION REQUEST message. The situation is similar for a UE performing the RRC connection re-establishment procedure.

We think it is possible that multiple UEs performing different RRC procedures at the same time may share the same preamble for random access. For example, UE1 performs the RRC connection establishment procedure and UE2 performs the RRC connection re-establishment procedure. Both UEs use the same random access preamble. 

Assume UE2 is the winner of the random access procedure and UE1 is the loser. Thus after UE1 transmits the RRC CONNECTION REQUEST message and UE2 transmits the RRC CONNECTION RE-ESTABLISHMENT REQUEST message, the eNB will respond with the RRC CONNECTION RE-ESTABLISHMENT message including the Initial UE identity of UE2. 

Since for both procedures the contention resolution message is addressed to the Temporary C-RNTI allocated in the Random Access Response message, both UEs can receive the RRC CONNECTION RE-ESTABLISHMENT message. So, we think the UE1 should also consider the RRC CONNECTION RE-ESTABLISHMENT as a contention resolution message and retry the procedure, which was not specified in the current specification.

Proposal
If the above understanding is correct, we propose the following:

The UE initiating a contention based random access for one RRC procedure shall also respond to the RRC contention resolution message of the other RRC procedure using the same random access preamble.

Conclusion 

In the above discussion we analyze the issue on the UE behavior in response to the contention resolution messages and propose a correction for it.

Text proposal is attached below.
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Text Proposal:

5.3.3
RRC connection establishment

5.3.3.4
Reception of the RRC CONNECTION SETUP by the UE

The UE shall:

1>
If the IE "Initial UE identity" is the same as the one the UE included in the RRC CONNECTION REQUEST message:

2> stop timer T300;

2> establish SRB 1 in accordance with the received IE Radio resource configuration and as specified in 5.3.9;

NOTE 1:
The details of how the signalling radio bearer configuration is signalled are FFS i.e. the use of default/ pre-defined configurations is not precluded.

2>
If stored, discard the Inter-frequency priority information and the Inter-RAT priority information;

2>
stop timer T320, if running;

2>
set the C-RNTI to the value of the Temporary RNTI received in the Random Access Response message, see TS 36.321 [6];

2>
Enter RRC_CONNECTED state.

2>
stop the cell re-selection procedure;

2>
set the contents of RRC CONNECTION SETUP COMPLETE message as follows:

3> set the IE “Selected PLMN identity” to the PLMN selected by upper layers [TS 23.122, TS 24.008] from the PLMNs included in the IE “Multiple PLMN list” broadcast in the cell where the RRC connection was established (it is FFS when the UE shall include this IE, possibly on whether the UE has a valid S-TMSI);

3> set the IE “NAS dedicated information” to include the information received from upper layers;

3> submit the RRC CONNECTION SETUP COMPLETE message to lower layers for transmission, upon which the procedure ends.

1>
else (another UE is addressed):

2> perform the RRC connection request retry procedure as specified in 5.3.3.6;

5.3.3.7
Reception of the RRC CONNECTION REJECT by the UE

The UE shall:

1>
If the IE "Initial UE identity" is the same as the one the UE included in the RRC CONNECTION REQUEST message:

2> stop timer T300;

2>
to be completed

Editors note
The handling of the wait time should be included i.e. if V300 ≤ N300, RRC should re-attempt after expiry of the wait timer. Otherwise, RRC should indicate failure to upper layers.

1>
else (another UE is addressed):

2> perform the RRC connection request retry procedure as specified in 5.3.3.6;
5.3.3.x
Reception of the RRC CONNECTION RE-ESTABLISHMENT or the RRC CONNECTION RE-ESTABLISHMENT REJECT by the UE

The UE shall:

1>
perform the RRC connection request retry procedure as specified in 5.3.3.6;
5.3.7
RRC connection re-establishment

5.3.7.4
Reception of the RRC CONNECTION RE-ESTABLISHMENT by the UE

The UE shall:

1>
If the IE "Initial UE identity" is the same as the one the UE included in the RRC CONNECTION RE-ESTABLISHMENT REQUEST message:

2> stop timer T301;

2> stop timer T311;

2> resume SRB 1 after reconfiguring it in accordance with the received IE Radio resource configuration and as specified in xxx;

2> send the RRC CONNECTION RE-ESTABLISHMENT COMPLETE message as specified in 5.3.7.5;

2>
Resume the RRC connection with the restriction that the use of all radio bearers other than SRB 1 is suspended until a subsequent RRC CONNECTION RECONGURATION message is received;

Editors note
The details of how the RBs are resumed are FFS.

1>
else (another UE is addressed):

2> perform the RRC connection re-establishment request retry procedure as specified in 5.3.7.7;

5.3.7.8
RRC re-establishment reject

Upon receiving the RRC CONNECTION RE-ESTABLISHMENT REJECT message, the UE shall:

1>
If the IE "Initial UE identity" is the same as the one the UE included in the RRC CONNECTION RE-ESTABLISHMENT REQUEST message:

2>
stop timer T301;

2>
stop timer T311;

2>
indicate the release of the signalling connection and the established EPS bearers to upper layers;

2> release all radio resources and move to RRC_IDLE.

Editors note
It is up to upper layers to take further action. To facilitate this, the cause of the release may need to be indicated to upper layers.

1>
else (another UE is addressed):

2> perform the RRC connection re-establishment request retry procedure as specified in 5.3.7.7;

5.3.7.x
Reception of the RRC CONNECTION SETUP or the RRC CONNECTION REJECT by the UE

The UE shall:

1>
perform the RRC connection re-establishment request retry procedure as specified in 5.3.7.7;
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