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1 Introduction

At the previous RAN3 meetings, a number of contributions were discussing various issues related to non UE-associated procedures [1][2][3]. This contribution addresses the issues related to the Cell Activation procedure, compares the possible solutions, and proposes the solutions with no impact on the current specifications.
2 Discussion

As specified in TS36.423, eNB1 initiates the Cell Activation procedure by sending a CELL ACTIVATION REQUEST message to a peer eNB2. 
· In a successful operation, eNB2 should activate the cell/s indicated in the CELL ACTIVATION REQUEST message and shall indicate in the CELL ACTIVATION RESPONSE message for which cells the request was fulfilled.
· If the eNB2 cannot activate any of the cells indicated in the CELL ACTIVATION REQUEST message, it shall respond with a CELL ACTIVATION FAILURE message with an appropriate cause value. 
The following table summarises the functional definition and content of the messages for the Cell Activation procedure [4].
Table 1: Functional Definition and Content of the Cell Activation Messages

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CELL ACTIVATION REQUEST

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Served Cells To Activate
	
	1 to maxCellineNB
	
	
	GLOBAL
	reject

	   >ECGI
	M
	
	9.2.14
	
	-
	-

	CELL ACTIVATION RESPONSE

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Activated Cell List
	
	1 to maxCellineNB
	
	
	GLOBAL
	ignore

	   >ECGI
	M
	
	9.2.14
	
	-
	-

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	Ignore

	CELL ACTIVATION FAILURE

	Message Type
	M
	
	9.2.13
	
	YES
	Reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


Figure 1 illustrates an example of the relay deployment scenario, where DeNB_1 serves both Relay_11 and Relay_12, and DeNB_2 serves Relay_21. There are several cases with issues identified in [1][3], which are discussed as follows.
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Figure 1: Relay Deployment Scenario Example

2.1 Case I: Multiple Cell Activation Requests (Relay_11 and Relay_12) towards the same Target eNB
As explained in [3], the main issue in this case is that the reply messages of the Cell Activation procedure (CELL ACTIVATION RESPONSE and CELL ACTIVATION FAILURE) do not contain any identifier, either identifier of the addressed node or transaction identifier, which allows associating the reply with the previous request.
Solution 1.1: As shown in Figure 2, the DeNB shall allow only one instance of the Cell Activation procedure to be propagated at the time [3].
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Figure 2: Solution 1.1 – Handling Cell Activation in Sequence [3]

Pro: No impact on the specification.

Con:

· It may lead to a deadlock when there is no reply received for the 1st Cell Activation Request, where the 2nd request may never be forwarded to the target eNB.
· It introduces extra delay for the 2nd Cell Activation procedure, due to the waiting time for the 1st Cell Activation procedure to complete.

Solution 1.2: the DeNB handles multiple Cell Activation procedures in parallel, for which a new IE introduced in the CELL ACTIVATION FAILURE message.

As listed in Table 1, the CELL ACTIVATION REQUEST message includes the Served Cells To Activate listing the ECGI(s) of the cells to activate. There is the Activated Cell List in the CELL ACTIVATION RESPONSE message, which lists the ECGI(s) of the activated cell(s). By comparing the ECGI (s) in both lists, the DeNB can route the response to the right RN(s).
In this solution, it is proposed that a new IE Failed Cell List in the CELL ACTIVATION FAILURE message, which lists the ECGI(s) of the failed cell(s) to activate. By comparing the ECGI (s) in this list with the one in the request, the DeNB can also route the failure response to the right RN(s).
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Figure 3: Solution 1.2 – Handling Cell Activation in Parallel

Pro: 

· No deadlock when handling multiple cell activation procedures.

· No extra delay introduced.

Con: New IE is required in the CELL ACTIVATION FAILURE message.
2.2 Case II: Cell Activation Request towards Multiple Target eNBs
In this case, the cell activation procedure is initiated by Relay_21 towards cells under different eNBs (e.g. DeNB_1 and eNB_3).
Solution 2.1: Considering current Class-1 elementary procedures only allow one response message for the request message, so the DeNB need to wait until all responses are received before it can send the reply to the initiating RN (as shown in Figure 4) [1].

Pro: No impact on the specification.
Con: 
- It may lead to a deadlock when any of the expected replies is not received, where the reply to the cell activation request may never be sent to the initiating RN.

· It introduces extra delay for the Cell Activation procedure, due to the waiting time for receiving all the replies.
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Figure 4: Solution 2.1 [1]

Solution 2.2: the DeNB handles multiple Cell Activation procedures in parallel by using a new IE in the CELL ACTIVATION FAILURE message. Multiple replies are expected to a single cell activation request.
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Figure 5: Solution 2.2

In this solution displayed in Figure 5, it is proposed that a new IE Failed Cell List in the CELL ACTIVATION FAILURE message, which lists the ECGI(s) of the failed cell(s) to activate. By comparing the ECGI (s) in this list with the one in the request, the DeNB can also route the failure response to the right RN(s).
Pro: 

· No deadlock when handling multiple cell activation procedures.

· No extra delay introduced.

Con: 
· New IE is required in the CELL ACTIVATION FAILURE message.

· Multiple response messages may be expected to one request message.

3 Conclusion

This paper discussed and compared the solutions of the issues associated to the Non UE-associated procedure – Cell Activation. 
Case I: Multiple Cell Activation Requests towards the same Target eNB 

Solution 1.1: DeNB shall allow only one instance of the Cell Activation procedure to be propagated at one time;
Solution 1.2: DeNB handles multiple Cell Activation procedures in parallel, for which a new IE Failed Cell List is introduced in the CELL ACTIVATION FAILURE message.
Case II: Cell Activation Request towards Multiple Target eNBs 

Solution 2.1: DeNB need to wait until all responses are received before it can send the reply to the initiating RN;

Solution 2.2: DeNB handles multiple Cell Activation procedures in parallel, for which a new IE Failed Cell List is introduced in the CELL ACTIVATION FAILURE message. Multiple replies are expected to a single cell activation request.
Although Solution 1.2 and 2.2 have some advantage, the issues with Solution 1.1 and 2.1 can be solved by certain implementation. For example, DeNB should have an implicit timer for each S1AP transaction, the expiry of witch could be treated the same as failure response. Moreover, the non-UE associated signalling is not so delay sensitive compared to e.g. HO related signalling.
Considering the latter solutions have no impact on the current specifications, we prefer Solution 1.1 and 2.1.
Case I: Multiple Cell Activation Requests towards the same Target eNB 

Proposal 1: DeNB shall allow only one instance of the Cell Activation procedure to be propagated at one time;

Case II: Cell Activation Request towards Multiple Target eNBs 

Proposal 2: DeNB need to wait until all responses are received before it can send the reply to the initiating RN;
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