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Subscriber Profile in GERAN
1. Introduction

The concept of Subscriber Profile has been agreed in RAN2 for use in E-UTRAN as follows [from the E-UTRAN Stage 2 specification, 36.300 v.8.6.0]:

-----------
16.1.8
Subscriber Profile ID for RAT/Frequency Priority

The RRM strategy in E-UTRAN may be based on user specific information.

The Subscriber Profile ID for RAT/Frequency Priority (SPID) parameter received by the eNB via the S1 interface is an index referring to user information (e.g. mobility profile, service usage profile and roaming restrictions). The information is UE specific and applies to all its Radio Bearers.

This index is mapped by the eNB to locally defined configuration in order to apply specific RRM strategies (e.g. to define RRC_IDLE mode priorities and control inter-RAT/inter frequency handover in RRC_CONNECTED mode).
-------------
It should be noted that several aspects of the use of the SPID remain unresolved, even in the RAN groups.
This paper discusses how the corresponding changes should be made to GERAN specifications to align, as necessary, with the E-UTRAN changes and highlights some issues that need to be resolved.

2. Dedicated Priorities for Idle Mode Reselection

In E-UTRAN, the SPID will be used to control the relative priorities of RATs / frequency layers for idle mode cell reselection.  An example of the implications of a lack of alignment are illustrated in Figure 1 below.
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It should therefore be possible for an MS in GERAN to receive dedicated priorities by means of point-to-point signalling with the network.
2.1. Storage of Dedicated Priority parameters

In LTE, the MS is expected to receive dedicated priority information every time it leaves RRC_CONNECTED state. However, this requirement is neither necessary nor feasible in GERAN, considering the existence of legacy core networks and BSSs: a MS in GERAN should simply use stored priorities until replacement dedicated priority parameters are received.

Proposal 1: In GERAN, MS uses previously received dedicated priorities (whether received in GERAN or some other RAT), until new dedicated priorities are received, irrespective of any transitions to/from idle mode. 

2.2. Broadcast of Absolute Priority Reselection parameters

For LTE co-existence, it is obviously required that the GERAN network broadcast, along with the neighbour cell list, the cell reselection parameters applicable to the neighbouring RATs. These are therefore provided in the appropriate broadcast signalling [ref: 44.060 / 44.018 message CRs].
2.3. Behaviour of MS in inconsistent deployments (UMTS/GERAN)

Dedicated priorities may apply even where LTE is not deployed (e.g. in UMTS / GERAN deployments), but there could be a problem if upgraded UMTS networks provide dedicated priorities, but legacy GERAN networks (which nonetheless broadcast the UMTS cells in their NCL) do not provide absolute priority reselection parameters.

It needs to be clarified how the MS should behave in such a scenario, in a manner avoiding the risk of ping-pong 

2.4. Behaviour of MS in inconsistent deployments (H(e)NB/GERAN)
Given that the location of H(e)NBs is not under the control of the network operator, a similar issue may arise in scenarios where LTE HeNBs are deployed in the vicinity of legacy GERAN cells.
2.5. Use of Dedicated Priority parameters during packet transfer mode
Autonomous cell reselection by the mobile while in packet transfer mode is possible when in NC0 / NC1 mode of operation. It needs to be clarified whether dedicated priorities would apply also in this case. If so, this is another argument for not deleting dedicated priorities on entering packet transfer mode.

However, it seems that priorities for idle mode camping may not necessarily be the same as those in packet transfer mode; for example, it might be preferable that a mobile in packet transfer mode be directed to LTE, even though its SPID (indicating, perhaps, a voice-centric device/subscription) would indicate that camping in GERAN is preferable (e.g. due to lack of voice support in LTE and corresponding reduced call setup time).
It needs to be clarified how dedicated priorities should be used for autonomous cell reselection in GERAN packet transfer mode NC0/NC1
2.6. Use of different priorities for different GERAN frequencies
It is assumed that legacy reselection rules will apply between GERAN cells, and that only GERAN cells listed in the current cell's NCL will be candidates for reselection (even if the mobile has stored dedicated priorities for other GSM cells).  Hence, there are only one set of (legacy) reselection parameters sent in broadcast system information.
However, the mobile must not delete dedicated priorities for GSM cells, even if those are not in the neighbour cell list, since the priorities would apply, for example, when the mobile moves back to LTE / UMTS (considering the scenario where dedicated priorities are given for two operators' GSM networks, but where reselection from one operator's GSM network to another operator's GSM network is not permitted).

However, the question arises as to whether or not GERAN needs the capability to signal different priorities for different GSM cells, for use when the mobile subsequently enters LTE / UMTS (and noting that TAU/RAU/LAU might not be needed in all such transitions) as shown in the figure below?
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It needs to be clarified whether dedicated priorities for GSM cells need to be signalled by a GERAN BSS
2.7. Granularity of dedicated priorities

So far it has been considered that priorities apply (at best) on a per-frequency basis, with per-RAT priorities being also likely.  However, considering country border scenarios, it is not clear that this is sufficient, as shown in the figure below. In this scenario, it is not clear how dedicated priorities should be signalled to ensure that the UE performs reselections preferably to its own operator (bearing in mind that operator B's LTE cells are likely to be in the operators A's NCLs to allow for roaming).  (In the case of GSM cells, a similar scenario could arise where different operators' cells differ only by the NCC). 
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It needs to be clarified (also with RAN groups) whether per-frequency resolution is sufficient
3. Dedicated Priorities for Temporary Load Balancing
It is understood that load balancing of devices, even in idle mode, could be desirable, and that this could be controlled by means of a combination of a timer (T320 in E-UTRAN) and modified dedicated priorities.

However, it is not clear how a RAN node (eNB/RNC/BSS) can be aware of the use of dedicated priorities for this purpose.  In particular, the scenario shown below could arise.
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Issue 3: Ping-ponging due to temporary load-balancing cannot be avoided. The issue of how to resolve this issue requires inter-TSG coordination.
4. SPID for Triggering Handover in Packet Transfer Mode/Dedicated Mode
36.300 states that the SPID can be used to "control inter-RAT/inter frequency handover in RRC_CONNECTED mode".
In GERAN, we already have Service Handover (CS domain) and Service UTRAN CCO (PS domain) which indicate whether handover towards UTRAN should/should not be triggered. These are provided on a per-CS call or per-PFC basis. The setting of these parameters by the SGSN / MSC is implementation-specific and there is no reason that the core network could not take into account subscriber parameters when setting these (indeed, this is in theory possible in pre-Rel-8 networks).

This suggests there is no benefit in signalling the SPID in respect of mobiles in packet transfer mode or dedicated mode.  Indeed, in an LS exchange, RAN2 informed GERAN2 and RAN3 (G2-080799):
Question 2 (RAN3): In case the subscriber type concept is also going to be used for RRM purposes for UEs in Active Mode, RAN3 would like to ask RAN2 and SA2 if the currently specified Service Handover IE within RAB Assignment request and Relocation Request (TS 25.413) was considered (i.e. could it be reused or something similar) and furthermore, what is the opinion of RAN2, SA2 and GERAN2 as to how the proposed Subscriber Type IE and Service HO IE can co-exist.

RAN2 considers that SPID and service based handover information (e.g. Service Handover IE and Service UTRAN CCO IE) are two different concepts. Firstly, SPID is UE specific and applies to all the Radio Bearers whereas Service based handover information is defined per radio bearer. Secondly, SPID is mainly intended for differentiating subscribers regarding mobility and possibly RRM functions but in terms of strategy, its usage is implementation dependent.

Although the detailed consequences have not being studied yet, RAN2 understand that coordination of Inter-RAT HO decision based on both SPID and Service based handover information might be needed. A possible approach is that in case of conflicting decisions, the action upon QoS information should take priority over the one based on relevant information given in SPID.
Based on the bold text, it is not clear that there is a use case for additional signalling of the SPID in case the existing IEs are already provided.
However, it is noted that the existing IEs do not cater for handover to E-UTRAN, nor do they distinguish, for CS voice, between handover during the call, and redirection at the completion of a call.

Proposal: It is proposed to enhance the existing Service UTRAN CCO and Service Handover IEs to cover E-UTRAN, as specified in the Appendix.
5. Conclusion
Based on the above discussion, it is clear that several open issues relating to the use of SPID remain.

There is a motivation and use case for the point-to-point provision of dedicated priorities for idle mode reselection, based on a direct translation by the BSS of the subscriber profile ID. In view of this, the following proposal is made:

· In GERAN, MS uses previously received dedicated priorities (whether received in GERAN or some other RAT), until new dedicated priorities are received, irrespective of any transitions to/from idle mode.
However, the concerns/issues/questions can be summarised thus:

· How should the MS behave in a scenario where upgraded UMTS/LTE networks (including H(e)NBs) co-exist with legacy GERAN networks, in a manner avoiding the risk of ping-pong?

· How should dedicated priorities be used for autonomous cell reselection in GERAN packet transfer mode NC0/NC1?

· Do dedicated priorities need to be signalled for GSM cells in GERAN?

· Is per-frequency resolution sufficient for all foreseeable scenarios?

· How to avoid ping-ponging in case temporary (idle-mode) load balancing is initiated by one RAT?

Regarding the use of SPID for prompting/discouraging inter-RAT handovers, it is proposed to enhance the existing IEs to account for also LTE target cells, and the possibility of redirection after CS call termination.

Annex A:

Changes to 48.008:

3.2.2.75
Service Handover

The Service Handover defines information to use for handover or redirection on channel release to UTRAN, cdma2000 and E-UTRAN. It is coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	

	Element identifier
	octet 1

	Length
	octet 2

	Service Handover information
	octet 3


Octet 2 is a binary indication of the length of the remainder of the element in octets.

Service Handover information is coded as follows:

Bits 7-8: Spare.

Bits 4 - 6:


6 5 4


0 0 0
Handover to E-UTRAN should be performed

0 0 1
Handover to E-UTRAN should not be performed; redirection to E-UTRAN should not be performed

1 0 1
Handover to E-UTRAN should not be performed; redirection to E-UTRAN should be performed


0 1 0 
Handover to E-UTRAN shall not be performed; redirection to E-UTRAN should not be performed


1 1 0
Handover to E-UTRAN shall not be performed; redirection to E-UTRAN should be performed


Bits 1 - 3:

3 2 1

0 0 0 
Handover to UTRAN or cdma2000 should be performed; no information available for redirection 

Handover to UTRAN or cdma2000 is preferred. The handover evaluation of the target cell for handovers shall take into account the preference for UTRAN or cdma2000.

0 0 1 
Handover to UTRAN or cdma2000 should not be performed; no information available for redirection

Handover to GSM is preferred. The handover evaluation of the target cell for handovers shall take into account the preference for GSM.

0 1 0 
Handover to UTRAN or cdma2000 shall not be performed; no information available for redirection

Handover to UTRAN or cdma2000 is not allowed.
0 1 1
Handover to UTRAN OR cdma2000 should not be performed; redirection to UTRAN OR cdma2000 should not be performed


1 0 0
Handover to UTRAN OR cdma2000 should not be performed; redirection to UTRAN OR cdma2000 should be performed


1 0 1 
Handover to UTRAN OR cdma2000 shall not be performed; redirection to UTRAN OR cdma2000 should not be performed

1 1 0
Handover to UTRAN OR cdma2000 shall not be performed; redirection to UTRAN OR cdma2000 should be performed

All other values are interpreted as no information available for service based handover.

Changes to 48.018

11.3.47
Service UTRAN CCO 

The Service UTRAN CCO (Cell Change Order) information element indicates whether Network initiated Cell Change Order to UTRAN or PS Handover to UTRAN should be used for the mobile station or not, and it is relevant if at least one of the procedures is used:

Table 11.3.47.a: Service UTRAN CCO IE

	
	8
	7
	6
	5
	4
	3
	2
	1

	octet 1
	IEI

	octet 2, 2a
	Length Indicator 

	
	
	

	octet 3
	
	Service E-UTRAN CCO Value part
	Service UTRAN CCO Value part


Table 11.3.47.b: Service UTRAN CCO Value part coding

	coding bits
 321
	Semantic

	000
	Network initiated cell change order to UTRAN or PS handover to UTRAN procedure should be performed

	001
	Network initiated cell change order to UTRAN or PS handover to UTRAN procedure should not be performed

	010
	Network initiated cell change order to UTRAN or PS handover to UTRAN procedure shall not be performed

	Other values
	No information available


Table 11.3.47.c: Service E-UTRAN CCO Value part coding

	coding bits
 321
	Semantic

	000
	Network initiated cell change order to E-UTRAN or PS handover to E-UTRAN procedure should be performed

	001
	Network initiated cell change order to E-UTRAN or PS handover to E-UTRAN procedure should not be performed

	010
	Network initiated cell change order to E-UTRAN or PS handover to E-UTRAN procedure shall not be performed

	Other values
	No information available
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