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Discussion of subscriber type applied in GERAN

1 Introduction 

In GERAN#37bis meeting it was discussed whether it is feasible to convey subscriber type via NAS signaling and whether this parameter can be regarded as an update to Service Handover IE. LS G2-080228[1] was sent by GERAN to RAN2 for clarification of subscriber type usage. 
In GERAN#38 meeting a response from RAN2 GP-080799[2] was received and it clarified as the following:
[A] "Subscriber type" has been renamed as "Subscriber Profile ID for RAT/Frequency priority" (SPID) which provides user information and will be coded as an index.

[B] SPID can be used to define camp priorities in IDLE mode and to control handover in Active mode. However it is not set depending on the particular UE state (i.e. idle or active mode).

[C] SPID and service based handover information are two different concepts. SPID is UE specific and applies to all the Radio Bearers whereas Service based handover information is defined per radio bearer. Coordination of inter-RAT HO decision based on both SPID and Service based handover information may be needed.
[D] Radio Access Network needs SPID as well as other information to set priorities and UE behavior is only controlled by priority signaled by GERAN/UTRAN networks in IDLE mode.
Based on the above information this paper further studies the usage of SPID in GERAN.

Note: “subscriber type” will be renamed as SPID in the following part to keep consistent with RAN2’s conclusion.

2 Discussion

From [A] and [B] it is clear that SPID will be used in both IDLE mode and Active mode and so it is necessary to consider how to convey SPID, priority settings in both modes as well as the coexistence with Service based handover information. 
· IDLE mode

It was proposed in G2-080135[3] that CN based “Subscriber Type” information may be conveyed as NAS information to a mobile station for use in mobility decisions it makes while in idle mode. 
Based on [D] this proposal seems not appropriate because Radio Access Network e.g. GERAN must have this knowledge for the purpose of priority setting.
· Active mode

It was proposed in G2-080135[3] that an alternative for conveying “subscriber type” information to the BSS would be to update these two existing IEs to include “subscriber type” information towards E-UTRAN as well. 
Based on [A] and [C] this proposal seems not appropriate because SPID and Service based handover information are two different concepts and their coding is very different which means these two IEs can not be replaced or updated by each other.
Therefore the solution should be reconsidered to satisfy the requirements raised in GP-080799.
3 Solution for IDLE mode
Although using NAS signalling to convey SPID is not suitable according to RAN2’s response, it would still be preferred to let the SPID be sent during the Location/Routing Area Update procedures or the Attach procedures since there is no other specific signaling from BSS to the mobile station in IDLE mode.
Based on the assumption that SPID is sent during LAU/RAU or Attach procedures the solution proposed here introduces additional signaling to convey SPID from MSC to BSS during current LAU procedures as shown in Figure 1 (a similar solution can also be applied for RAU or Attach procedures):
1) The MS triggers Location Area Updating procedures as defined in TS 24.008 and TS 44.018 and a connection between MS and MSC is established (step 1-6);

2) After receiving the request the MSC encapsulates SPID information into a new message and sends this new message to BSS, i.e. the SPID Delivery message can be sent either earlier or later than the Location Updating Accept message (step 7 and step 7a);

3) After receiving SPID information the BSS sets the priority value for each RAT/frequency (step 8);

4) After completing LAU procedures the channel between MS and BSS needs to be released. The BSS encapsulates priority related information into Channel Release message and sends this message to MS. The priority related information includes priority for each RAT/frequency and optionally a timer setting for each priority (step 10).


[image: image1]Figure 1 procedures of SPID and priority convey
Impacts: A new message should be defined to convey SPID over the A/Gb interface. There is no impact on legacy LAU procedures and BSS does not need to be involved to decode NAS signaling. Even when the Location Area Updating Request message is rejected the network can send this SPID/priority information.
4 Solution for Active mode
4.1 Messages extension in Active mode
· Priority setting
It is decided in RAN2 that priority can only be applied in IDLE mode. In Active mode priority shall not be used and all the actions should be under control of the network It is therefore required that the priority, if available, shall be received by the MS before it enters IDLE mode.
Based on this requirement, in CS dedicated mode/Packet Transfer mode/DTM mode the priority should be sent before the channels are released between the MS and BSS. To send priority related information during channel release procedures is the most effective way to convey parameters to MS, e.g. in CS dedicated mode priority can be included in Channel Release message sent from BSS to MS.
· SPID delivery

To guarantee that priority will be sent to MS before it enters IDLE mode SPID shall be received by BSS while the service is ongoing. The channel assignment procedure is the most efficient way to convey SPID in CS dedicated mode/Packet Transfer mode/DTM mode, e.g. include SPID in Assignment Request message sent from MSC to BSS in CS dedicated mode. 
The reason for delivering SPID during channel assignment procedure is that BSS will have this knowledge before the channel activation is completed and so BSS can decide to handover or redirect the MS to another cell, e.g. if channel activation fails because of network congestion BSS can decide to handover the MS to another cell via directed retry based on SPID. 
The above solution has the limitation that the services are initiated and terminated in the same cell. If handover happens while services are ongoing SPID is not forwarded to the target BSS because channel assignment messages are not used during handover procedures. To solve this problem the CN shall convey this information to the target BSS during handover preparation phase when CS handover is triggered, e.g. by including SPID in Handover Request message sent from MSC to the target BSS. 
· Coexistence with service based handover information
In TS 36.300 the description of SPID is an index referring to user information (e.g. mobility profile, service usage profile and roaming restrictions) and is applied on all the bearers for a certain UE. 
However according to the description in TS 22.129 service based handover information is defined per radio bearer. The reason for this is that not all services supported by UTRAN are supported by GERAN (and vice-versa) thus making it possible for the core network to recommend the access network to handover the UE to a RAT better suited to support the desired service.
It is seen that there may be conflicts between these two IEs, e.g. Service Handover recommends handover to GERAN while SPID indicates handover to E-UTRAN. Thus it is proposed to make BSS responsible for coordinating these two IEs as follows: 
Based on different settings for Service Handover IE:
Bits 1 - 3:

3 2 1

0 0 0 
Handover to UTRAN or cdma2000 should be performed

0 0 1 
Handover to UTRAN or cdma2000 should not be performed
0 1 0 
Handover to UTRAN or cdma2000 shall not be performed



- If the recommendation is “should” or “should not” BSS should prioritize QoS information over SPID when deciding to perform handover (see GP-080799), i.e. it is rather an implementation issue for BSS to make a final decision.
- If the recommendation is “shall not” BSS has to follow the restriction from CN, i.e. perform a handover only respecting the Service Handover IE.

5 Conclusion
Based on LS from RAN2 [2] Huawei proposes to add new signalling in IDLE mode and extend legacy messages to convey priority related parameters. It is additionally proposed that BSS shall be responsible for coordinating service based handover and SPID.
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