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1 Introduction

Currently NBAP provides the same condition for several condition for several messages that could be sent by NodeB after receipt of a NBAP RL SETUP REQUEST message.  This could lead to inter-operability issues and need to be discussed and clarified.

2 Discussion

While specifications are not expected to go into the internal implementation issues of a network element, it is fair assumption that there will be several processes and hardware units in a typical network element and in this case the NodeB.   A consequence of this is that messages may originate from different processes within the network element and could be sent in any order provided the conditions are met.

Currently NBAP § 8.2.17 Radio Link Setup says: If the RLs are successfully established, the Node B shall and respond with a RADIO LINK SETUP RESPONSE message.
Further,  § 8.3.16 Radio Link Pre-emption says: The Node B may initiate the Radio Link Pre-emption procedure at any time after establishing a Radio Link.
As can be seen from the above two sentences, the condition for sending a RL SETUP RESPONSE and RL PREEMPTION REQUIRED INDICATION are the same – establishment of the RL.  This can happen when RNC while setting up a RL for UE context A receives a RLSetupReq for a UeContext B with a priority above the one for A and decides to pre-empt the RL for A that is being set up.

The above uncertainty about what is allowed by the NodeB by the specifications arises from the uncertainty about when exactly a Radio Link is considered established by the NodeB.  

Hence in this case, it seems possible and also allowed by the specification for a NodeB to send the RL PREEMPTION REQUIRED INDICATION before the RL SETUP RESPONSE message and to expect the RNC to treat the pre-emption request as having received after the SETUP RESPONSE.

Note, that other procedures in 25.433 can also be initiated "at any time after establishing a Radio Link", 

e.g. RL Failure Indication, RL Restore Indication, Bearer Re-arrangement.

3
Conclusion and Proposal

Since the exact point at which the NodeB considers Radio Link established in an internal implementation issue, it is proposed to clarify that the NodeB can send these messages any time after receipt of the RL SETUP REQUEST message by adding a Note in NBAP saying:

NOTE: Other procedures in NodeB can consider the Radio Link as established any time after receipt of the RADIO LINK SETUP REQUEST message.
If it is indeed required to send the RADIO LINK SETUP RESPONSE or message before sending any of the other messages,  it is proposed to add the following clarifying note:

NOTE: Other procedures in NodeB can consider the Radio Link as fully established only after the completion of the Radio Link Setup procedure and the appropriate Response message has been sent.
Annex:  Extract from 25.433v5.8.0  (the relevant sentence is highlighted below):

8.2.17
Radio Link Setup

8.2.17.1
General

This procedure is used for establishing the necessary resources for a new Node B Communication Context in the Node B.

[FDD - The Radio Link Setup procedure is used to establish one or more radio links. The procedure establishes one or more DCHs on all radio links, and in addition, it can include the establishment of one or more DSCHs or an HS-DSCH on one radio link.]

[TDD - The Radio Link Setup procedure is used to establish one radio link including one or more transport channels. The transport channels can be a mix of DCHs, DSCHs, and USCHs, or DCHs and an HS-DSCH, including also combinations where one or more transport channel types are not present.]

8.2.17.2
Successful Operation
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Figure 24: Radio Link Setup procedure, Successful Operation

The procedure is initiated with a RADIO LINK SETUP REQUEST message sent from the CRNC to the Node B using the Node B Control Port.

Upon reception of the RADIO LINK SETUP REQUEST message, the Node B shall reserve necessary resources and configure the new Radio Link(s) according to the parameters given in the message.

The Node B shall prioritise resource allocation for the RL(s) to be established according to Annex A.

[..]

Response Message:

If the RLs are successfully established, the Node B shall and respond with a RADIO LINK SETUP RESPONSE message.
After sending the RADIO LINK SETUP RESPONSE message the Node B shall continuously attempt to obtain UL synchronisation on the Uu interface.

For each RL for which the Delayed Activation IE is not included in the RADIO LINK SETUP REQUEST message, the Node B shall:

-
[FDD - start transmission on the DL DPDCH(s) of the new RL as specified in [16].]
-
[TDD - start transmission on the new RL immediately as specified in [16].]

For each RL for which the Delayed Activation IE is included in the RADIO LINK SETUP REQUEST message, the Node B shall:

-
if the Delayed Activation IE indicates "Separate Indication":

-
not start any DL transmission for the concerned RL on the Uu interface;

-
if the Delayed Activation IE indicates "CFN":

-
[FDD - start transmission on the DL DPDCH(s) of the new RL as specified in [16], however never before the CFN indicated in the Activation CFN IE.]
-
[TDD - start transmission on the new RL at the CFN indicated in the Activation CFN IE as specified in [16].]
8.2.17.3
Unsuccessful Operation
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Figure 25: Radio Link Setup procedure, Unsuccessful Operation

If the establishment of at least one radio link is unsuccessful, the Node B shall respond with a RADIO LINK SETUP FAILURE message. The message contains the failure cause in the Cause IE.

[FDD - If some radio links were established successfully, the Node B shall indicate this in the RADIO LINK SETUP FAILURE message in the same way as in the RADIO LINK SETUP RESPONSE message. In this case, the Node B shall include the Communication Control Port Id IE in the RADIO LINK SETUP FAILURE message.] If the RL identified by the HS-PDSCH RL ID IE is a radio link in the Node B and this RL is successfully established, then the Node B shall allocate a HS-DSCH-RNTI to the Node B Communication Context and include the HS-DSCH-RNTI IE in the RADIO LINK SETUP FAILURE message.
[..]

8.3.16
Radio Link Pre-emption

8.3.16.1
General

This procedure is started by the Node B when resources need to be freed.

The Node B may initiate the Radio Link Pre-emption procedure at any time after establishing a Radio Link.
8.3.16.2
Successful Operation
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Figure 47B: Radio Link Pre-emption procedure, Successful Operation

When the Node B detects that a one or more Radio Links should be pre-empted (see Annex A), it shall send the RADIO LINK PREEMPTION REQUIRED INDICATION message to the CRNC using the Communication Control Port assigned to the concerned Node B Communication Context.

If all Radio Links for a CRNC Communication Context ID should be pre-empted, the RL Information IE shall be omitted. If one or several but not all Radio Links should be pre-empted for a CRNC Communication Context, the Radio Links that should be pre-empted shall be indicated in the RL Information IE. The Radio Link(s) that should be pre-empted should be deleted by the CRNC.

8.3.16.3
Abnormal Conditions

-
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