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Comment on service flow management for admission control
Hyunjeong Kang, Jungje Son, Youngbin Chang, Rakesh Taori*
   Samsung Electronics, Samsung Advanced Institutes of Technology (SAIT)*
1. Introduction
To support SS-initiated or BS-initiated DSA or DSC procedure for service flow addition or service flow change, IEEE 802.16j draft [1] describes admission control between MR-BS and the RSs along the path connecting the MR-BS and the MS. If the RS cannot meet the values of the service flow parameters requested in the DSx-REQ message, the RS may choose to respond in one of the following two ways; 1) the RS changes the requested values of the service flow parameters with those that it can support and forwards the modified DSx-REQ message with the modified service flow parameters to its subordinate RS or 2) the RS indicates to the MR-BS that it cannot support the requested values of service flow parameters and stops forwarding DSx-REQ message to its subordinate RS.
While method #1 may appear attractive, it is not. In practice, even the MR-BS is required to confirm with a policy module prior to the actual admission decision. This means that if DSx-RSP message with the last modification according to method #1 is sent up to the MR-BS, it may incur even more overhead if the policy module rejects the proposed modifications. Method #2 above, which can be seen as a failure report, may need a frequent admission control transaction among the RS, the MR-BS and the policy module. 

To complement method #1 and method #2, the MR-BS may allow the RS to modify the required service flow parameters within the minimum requirement and the RS may provide information about the alternative values for the service flow parameters that it can support, if it cannot support the minimum requirement as well as the required service flow parameters. Based on this information the MR-BS and the policy module can make a decision on the associated service flow.
2. Proposed solution

Based on the principle that only network entity such as policy module handles the service flow parameters of a service flow, it is proposed to disallow one of the ways currently permitted in the specification (i.e. method #1) which allows the RS to directly update the requested service flow parameters and pass it downstream. Instead, we can allow an alternative method whereby the RS (at which the requested SF parameters are not supported) can modify the requested SF parameters within the range of the minimum SF parameter sets, and the RS (at which the requested SF parameters as well as the minimum SF parameters are not supported) can provide information concerning values that it can support to MR-BS.
The figure 1 shows an example of proposed admission control during SS initiated DSA procedure.
Here, the procedures are described of admission control transaction along the path.

The MR-BS sends DSA-REQ to check the availability of RS of the requested SF parameters along the path. The DSA-REQ may include both the requested SF parameters and the minimum SF parameters indicating the minimum requirement of the requested service flow. Upon receiving the DSA-REQ, if the intermediate RS can support the requested SF parameters, it forwards the DSA-REQ to the downstream. If the intermediate RS cannot support the requested SF parameters but it can support the minimum SF parameters, it changes the requested SF parameters with one it can support and forwards the DSA-REQ to the downstream. When the access RS receives DSA-REQ, it does the same operations. If the access RS cannot support the minimum SF parameters as well as the requested SF parameters, the access RS adds the acceptable SF parameters for indicating the alternative values for the service flow parameters that it can support into DSA-RSP and sends the message to MR-BS. The acceptable SF parameters are used for indicating QoS parameters RS along the path can support.
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Figure 1 Example of service flow management during SS-initiated DSA
If an intermediate RS cannot support both the required SF parameters and the minimum SF parameters, it includes the acceptable SF parameters that it can support in the DSA-REQ and forwards the message to the downstream. If the access RS cannot support both parameters either, it updates the acceptable SF parameters and sends DSA-RSP with the acceptable SF parameters to MR-BS.
The figure 2 shows an example of updating the acceptable SF parameters at RSs along the path.
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Figure 2 Example of service flow management during SS-initiated DSA
3. Proposed text change
[Change line 45 in page 126 through line 18 in page 127 of subclause 6.3.14.9.3.1 as follows:]

In an MR network with RSs operating in distributed scheduling mode, before admitting the service flow and sending DSA-RSP to the requesting SS, the MR-BS requests for admission control decision from the intermediate RSs in the following way:
· If the service flow maps to an existing tunnel and the service flow parameter for the tunnel is changed, the MR-BS shall send a DSC-REQ to all the RS on the path to obtain admission control decision.The CID in the service flow parameter should be the tunnel CID. If the tunnel is for the uplink direction, the individual SS CIDs to be added into the tunnel shall be included in the CID added into tunnel TLV in the DSC-REQ. Only the access RS processes the CID added into tunnel TLV and uses such information to map the individual uplink SS CID into the tunnel. Other intermediate RSs ignore it and just simply forward. 
· If the service flow is not mapped to a tunnel, the MR-BS shall send a DSA-REQ using the requested service flow parameter to all the RS on the path to obtain admission control decision. The CID in the service flow parameter should be the CID of the individual service flow.
· The MR-BS may include Per-RS QoS TLV in DSA-REQ to RS. If RS receives Per-RS QoS TLV, RS shall use values in Per-RS QoS TLV instead of the ones in the service flow parameters.
The DSA/DSC-REQ is first sent from MR-BS to its subordinate RS using its primary management CID. 
· Upon receiving the DSA/DSC-REQ, if the RS’ resource condition can support the requested SF parameter, the RS simply forwards the message to its subordinate RS using the primary management CID of the subordinate RS.; otherwise, the RS processes the request in the following ways:
· The RS may update the SF parameter with the one it can support. It then sends the DSA/DSC-REQ to its subordinate neighboring RS using the primary management CID of the subordinate RS. This procedure is repeated by each RS, until the DSA/DSC-REQ reaches the access RS. After processing the DSA/DSC-REQ, the access RS replies with a DSA/DSC-RSP using its own primary management CID directly to the MR-BS.

· If the RS cannot support the requested SF parameter, the RS may directly sends a DSA/DSC-RSP with CC set to reject-RS-not-supported-parameter-value back to MR-BS indicating that it cannot support the requested SF without forwarding the DSA/DSC-REQ further to its subordinate RS.
[Change line 8 in page 128 through line 49 in page 128 of subclause 6.3.14.9.4.1 as follows:]

In an MR network with RSs operating in distributed scheduling mode, before admitting the changes of the service flow and sending DSC-RSP to the requesting SS, the MR-BS sends DSC-REQ to all the RSs on the path to requests for admission control decisions from the intermediate RSs in the following way:
· If the service flow is mapped to an existing tunnel and the service flow parameters for the tunnel are changed, the MR-BS shall send a DSC-REQ to all the RS on the path to obtain admission control decision. The CID in the service flow parameter should be the tunnel CID. If the tunnel is for the uplink direction, the individual SS CIDs to be added into or removed from the tunnel shall be included in the CID added into tunnel TLV or CID removed from tunnel TLV in the DSC-REQ. Only the access RS processes the CID added into tunnel TLV and CID removed from tunnel TLV and uses such information to map or remove the individual uplink SS CID into or from the tunnel. Other intermediate RSs ignore it and just simply forward. 
· If the service flow is not mapped to a tunnel, the MR-BS shall send a DSC-REQ using the requested service flow parameter to all the RS on the path to obtain admission control decision. The CID in the service flow parameter should be the CID of the individual service flow. The CID for the service flow is included.
· The MR-BS may include Per-RS QoS TLV in DSC-REQ to RS. If RS receives Per-RS QoS TLV, RS shall use values in Per-RS QoS TLV instead of the ones in the service flow parametersfor the service flow.
Such DSC-REQ is first sent from MR-BS to its subordinate RS using its primary management CID.
· Upon receiving the DSC-REQ, if the RS’ resource condition can support the requested modified SF parameter, the RS simplyforwards the message to its subordinate RS using the primary management CID of the subordinate RS; otherwise, the RS processes the request in the following ways.
· The RS may update the SF parameter with the one it can support. It then forwards the DSC-REQ to its subordinated neighboring RS. This procedure is repeated by each RS, until the DSC-REQ reaches the access RS. After processing the DSC-REQ, the access RS replies with a DSC-RSP using its own primary management CID directly to the MR-BS.
· If the RS cannot support the requested SF parameter, the RS may directly sends a DSC-RSP with CC set to reject-RS-not-supported-parameter-value back to MR-BS indicating that it cannot support the requested modified SF, without further forwarding it to the next hop.
In order to ensure that the DSC-REQ messages from MR-BS to the RSs follow the same path as the packet associated with the tunnel or individual SS transport connection, the same procedure as defined for SS initiated DSA in section 6.3.14.9.3.1 is applied.

If MR-BS receives DSC-RSP from the access RS within T50, it shall send DSC-RSP to the requesting station. Meanwhile MR-BS may also send a DSC-ACK with the admitted service flow parameter to all the RSs on the path.The processing procedures of DSC-ACK message to the RSs are the same as those for the DSC-REQ as described above. The path used to route the DSC-ACK should be the same as the path used to route the corresponding DSC-REQ.
[Add a new row at the end of the table 574 (Rev2) in 11.13 (Service flow management encodings) as indicated.]

Table 574 – CC values

	CC
	Status

	(skip)
	(skip)

	18
	reject-RS-not-supported-parameter-value
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[1] IEEE P802.16j/D3 February 2008
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