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Discussion on dedicated priority and SPID applied in GERAN

1 Background
In previous GERAN meetings Huawei proposed a solution [1] to convey UE-specific priorities to mobiles (see details in Sec 5). During the discussion the usage of UE-specific priority and SPID questions were asked to be clarified. This paper provides further information related to these two aspects.
2 Introduction of usage of UE-specific priority

There are two types of priorities defined in RAN2 group:
· common priority

This priority is broadcast in system information instances per cell and all mobiles camped in the same cell share the same priority setting. Parameters effecting common priority include operator policy, network loading etc.
· dedicated priority

This priority is UE-specific sent via dedicated signaling, which is derived from SPID, subscription information, network loading and other RRM strategy. The improved UE behavior by dedicated priority compared to common priority is the addition of SPID, mobiles can select a preferred RAT/frequency according to the indication of SPID, e.g. if the mobile is CS-service centric then it should be assigned a higher priority for GERAN when other RRM conditions are acceptable. The UE specific priority is available in the whole PLMN until its corresponding Timer is expired.
In LTE when the MS receives dedicated priority it will overwrite the common priority received from the SI instances. If it receives a new dedicated priority or the corresponding timer expires or the MS enters from IDLE mode to connected mode again, the MS deletes the old dedicated priority. 
When the MS changes PLMN, then it is mandatory that the new dedicated priority should be sent from network to the MS via TA updates.
3 Introduction of usage of SPID

The definition and usage of SPID are clearly defined by operators in [3]:
· RRM optimisation

· UE specific RRM strategy (like camping, load balancing, etc.) can be improved if information about user service profile (e.g. most used services or specific service subscription) is made available to E-UTRAN. Moreover, information about the mobility profile can be useful to optimize the mobility handling of the UE.

· Information bound to the UE capabilities. E.g. in UMTS the UE capability “unlimited power” has been introduced which allows the RRM algorithm to e.g. hold the UE longer in CELL_DCH state, because there is no power limitation of the UE. Similar concept may be applied to E-UTRAN. However it could be more practical to link this information to the user profile then providing it within the EUT RAN capability.

Thus SPID is a general UE-specific information not only having impact on dedicated priority setting, but also on other RRM strategy, e.g. If a mobile has minor battery limitation or has reduced mobility then we can allocate to the UE channels which are not necessarily optimal and where higher UE power is needed for successful communication, which can be reflected by SPID setting. 
An example of SPID definition is illustrated as the following table from [3]:
Table 1 contents of SPID
	Category
	Values
	Default
	E-UTRAN actions
	Comments

	Mobility profile
	High speed / medium speed / normal
	Normal
	To select the RAT priorities for idle mode mobility

To allow estimate of how long a mobile should be kept in “long DRX” (e.g. stationary UE can be kept very long as there is not mobility related signaling)
	High is for trains, normal for (fixed) vending machines or home gateways; medium for handheld

	UE service usage profile
	voice centric / data centric / generic
	Generic
	To select the RAT/frequency priorities for idle mode mobility
	Generic is for mixed traffic

	Power consumption constraints
	yes / no (default yes)
	Yes
	To define the DRX and other RRM related settings (e.g. measurements
	e.g. vending machines, home gateways

	Roaming restrictions
	GERAN allowed/not allowed; UTRAN allowed not allowed, E-UTRAN allowed not allowed
	-
	To indicate the available RATs for idle mode

To control inter-RAT handover
	


4 Discussion

4.1 Definition of dedicated priority and SPID

The following figure shows a general concept on how to generate dedicated priority and SPID:
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Figure 1 architecture of priority handling
The relationship between SPID and dedicated priority is illustrated in [3] clearly, indicating that SPID is not the only input for dedicated priority setting:
· It is assumed that the detailed parameters for the configuration of the RRM algorithm are locally defined in the eNodeB.
· Further this SPID indication can only be used as a “recommendation” how individual UEs should be handled by the eNodeB. The final decision is depending on various other eNodeB internal figures (like cell load, actual interference situation, load generated by a specific UE etc). Hence to avoid making the EPC “radio aware” the final decision is up to the E-UTRAN.
· The RFSP is the result of an RRM strategy and cannot be set by the operator at HSS level, because the priority may be different in different parts of the network – a better way would be to indicate a “RAT usage wish” based on subscription information, and then let the eNodeB transform this indication into correct camp priorities. 

· One example could be to provide an indication like “Voice centric user” to the eNodeB and then the RRM strategy of the (R)PLMN operator might decide to preferably camp these users on GERAN.

· Another example could be “national roaming customer for PLMN XYZ” where the E-UTRAN has a local configuration of the RRM which tends to bring that UE back to its HPLMN (which might be on a different frequency and is only available in parts of the network). 

· The final RFSP indicated to the UE is the combination of the subscriber information and of the radio conditions (load, coverage, deployment) that are not known at HSS level and maybe not even at MME level.
4.2 BSS Involvement

In previous discussion it was questioned why BSS needs to be involved and on reception evaluate SPID. Based on information on Sec 3 and Sec 4.1 it is concluded that SPID is not only used for dedicated priority but also applicable for other RRM optimization, and thus it is required that BSS should be involved.
4.3 Co-existence with Service Based HO

Since the Service based HO IE is applicable for each bearer depending on the service type as well as operators policy, while SPID stored in the HSS is rather a kind of subscriber type information applicable for all the bearers for a certain MS, it is possible that in some cases Service based HO can lead to a conflicting indication to BSS compared with SPID indication. The following alternatives show how to deal with these two IEs.

· Alternative 1: It is up to BSS to coordinate these two parameters and give priority to SB HO in case of conflicting indications. Since SPID is more related to subscriber type information while SB HO is focused on the current service type, QoS requirement and operators negotiation, for a certain ongoing bearer it is reasonable SB HO has higher priority to satisfy the QoS requirement of the ongoing services.
· Alternative 2: It is BSS to coordinate these two parameters and give priority to satisfy the QoS requirement. Since SB HO is sometimes a recommendation value from CN and possibly does not satisfy the basic QoS to guarantee the services ongoing without interruption/drop off, the QoS requirement should be met no matter what SB HO/SPID indicates. If the indication from SB HO is mandatory (e.g. “shall not”) then the decision of BSS shall follow the SB HO.
· Alternative 3: It is up to CN to coordinate these two parameters and to send consistent values to BSS. However this method is not recommended by Huawei and Telecom Italia since both SB HO and SPID have impact on RRM strategy with very different meanings, and coordination by the CN means that SB HO and SPID are more or less equivalent and the CN may in principle act on behalf of the RAN being RAN aware.
4.4 Ping-Pong problems

In previous discussion it was raised concerns on possibility of ping-pong reselection/HO after introducing dedicated priority, for example, the MS receives higher priority for GERAN in E-UTRAN e.g. due to overload and then reselects to GERAN, after that the MS receives higher priority for E-UTRAN in GERAN and then goes back to E-UTRAN. 
After offline discussion we got the status in RAN2 and actually these problems have already been discussed in RAN2, however it has been concluded that the operator should ensure a consistent configuration of the parameterization between the different RATs. This is the same today for the interworking, if the operator sets the parameters for cell reselection wrong, e.g. offsets setting, then ping-pong problems might occur.

Regarding implementation aspect the following alternatives can in some degree solve this problem: 
· The Timer Treselection is set to avoid too frequent cell reselection between two RATs. 
· The timer defined for dedicated priority makes the dedicated priority available unless the Timer expires. Once the MS receives the dedicated priority it can use this priority until the timer expires, and therefore it is possible that ping-pong reselection can be avoided when the MS moves from one cell to another during the availability of dedicated priority.
· The appropriate usage of common and dedicated priority can also be helpful. In normal cases mobiles should use the dedicated priority instead of common priority unless the radio connection is lost, in which case the common priority will be used, e.g. at the first time the MS initiates TA/LA/RA updates the network should send the dedicated priority and corresponding timer setting to the MS, and then the MS can use dedicated priority until the timer is expired or a new dedicated priority is received. Thus in normal cases the MS only uses dedicated priority. Since in IDLE mode the network load calculation is based on the number of TA/LA/RA updates, the dedicated priority for one certain MS can be consistent in the cells belonging to the same TA/LA/RA, which can avoid ping-pong problems between different cells.
· Specifying the way to handle co-existence of SB HO and SPID can also avoid ping-pong problems since the RAN network would keep consistent on implementation.
5 Solutions
5.1 Solution for IDLE mode

Based on the discussion in Sec 4 it is necessary that the dedicated priority can be optionally sent during LA/RA updates, consequently the SPID information should also be optionally sent during the LA/RA Updates.
The solution proposed here introduces additional signaling to convey SPID from MSC to BSS during current LAU procedures as shown in Figure 2 (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);
Or the MSC extends the existing message Common ID to include the SPID information and sends this message once after the SCCP connection is successfully established (step 7b).
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).
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5.2 Solution for Active mode

5.2.1 Messages extension in Active mode
· Priority setting
Based on the above discussion 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

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. 
5.2.2 Coexistence with service based handover information
Based on the above discussion Huawei and Telecom Italia strongly recommend the BSS to coordinate these two parameters and Alternative 2 is preferred by Huawei and Telecom Italia since it can guarantee the ongoing services to be maintained.
5.2.3 Solution when the MS is in legacy GERAN network

In this case the GERAN network does not support priority scheme while the multi-RAT mobile supports priority scheme. If the MS is first camped on GERAN it can only use the legacy cell reselection criteria. However if the MS is first camped on E-UTRAN and receives the dedicated priority then after entering the GERAN cell, the MS may inherit the dedicated priority from E-UTRAN for future usage. 
6 Conclusion

Based on the requirements from operators and discussion in previous meetings Huawei and co-sourced operators propose to send dedicated priority from BSS to MS and SPID from CN to BSS as described in Sec 5.
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