3GPP TSG-RAN WG2 Meeting #88
R2-144880
San Francisco, USA, 17 - 21 November 2014
Agenda item:

7.1.3.2
Source:
Nokia Networks, Nokia Corporation
Title:
IncMon and UE behaviour
WID/SID:
LTE_UTRA_IncMon-Core / Release 12
Document for:

Discussion and Decision

1
Introduction
This contribution discusses how IncMon UE is supposed to work in IDLE.
2
Discussion
RAN2 is receiving a LS [1] from RAN4 regarding IncMon with following contents:
•       Two scaling factors with values s1=8 and s2=16 are to be used for increased UE carrier monitoring 
•       Observation 1: RAN4 view is that it is sufficient to have one UMTS capability and one LTE capability which indicates that the UE supports UMTS increased carrier monitoring requirements and LTE increased carrier monitoring requirements respectively.
•       Observation 2: In connected states, if a release 11 network configures a greater number of carriers than what is required by the UE to monitor according to release 11 version of [1] and [2], it is not clear if a release 12 Incmon capable UE should comply with the minimum requirements according to release 11 or 12 version of [1] and [2]. 
•       It is beneficial for UE to know if the IncMon feature is being configured by the network
•       UE applies IncMon requirements (is required to measure more than the legacy number of carriers) when configured with IncMon
•       A UE not configured with IncMon applies existing requirements (is not required to measure more than the legacy number of carriers)
Unfortunately, the [1] seems to focus on RRC_CONNECTED state handling although from RAN2 point of view RRC_IDLE is a bit more challenging due to common signalling for all UEs.  

In following we make some analysis about IncMon-capable UE behaviour in different types of networks. We don’t consider here any IncMon-incapable UEs as they are considered to behave as any existing UE.

2.1
UEs in RRC_IDLE

UE behaviour in IncMon-capable NW:

This case should not be an issue as IncMon capable NW is aware that there can be both IncMon capable and incapable UEs. Hence, the only issue is whether the signalling is such that legacy UEs can understand all the necessary aspects. Currently, the signalling is done so that NW can indicate if a carrier belongs to reduced performance group. Hence, IncMon-capable UEs have no issues, and IncMon-incapable UEs will simply apply legacy signalling. Therefore, we see no issues here since the network is aware of the situation.
Observation 1: For RRC_IDLE UEs in non-IncMon network, there are no identified open issues.

UE behaviour in IncMon-incapable NW:

This is potentially the most problematic scenario. The network will not configure any IncMon-related signalling, but may configure more than 3 carriers, in which case IncMon-capable UE might have different performance than a non-IncMon UE.

However, if legacy network configures more than legacy requirement number of carriers it already takes a risk that it does not know what UE behaviour will be for legacy UEs. Behaviour of IncMon UEs is no different and might only improve the situation as the UEs may just scale the performance as defined in RAN4 for IncMon. This is better than behaviour of legacy UEs whose behaviour is undefined, even if the network isn’t aware of it. 

Whether there is a problem or not also depends on how the Idle mode signalling for IncMon is defined:

·  If new signalling (e.g. marking the carriers according to which performance group they belong to) is introduced for support of IncMon, legacy UEs would not understand such signalling and the _IncMon UE behaviour can be defined in Rel-12 for such cases. 
· If the network re-uses existing signalling as it is (e.g. just indicating more carriers, without any additional signalling), the network will run the risk of having unknown behaviour from legacy UEs. 
· If a network not supporting IncMon configures more carriers than what the UE is required to monitor according to existing requirements, the network will run the risk of having unknown behaviour from all UEs.
So it can be asked whether there would be need to define an indication when IncMon requirements are allowed to be applied or not? It seems to be hard to justify a need for this kind of differentiation and in order to simplify IncMon-capable UE implementation we think that RAN2 should not define different UE behaviour in different situations unless there is clear benefit in doing so.
Observation 2: There does not seem to be strong demand of defining IDLE mode UE behaviour in legacy NW to be any different compared to behaviour in IncMon capable NW.
2.2
UEs in RRC_CONNECTED

UE behaviour in IncMon-capable NW:

This case should not be an issue as IncMon capable NW is aware of both IncMon capable and incapable UEs, and all information is signalled in dedicated RRC signalling. So network is always take the UE capabilities into account so that no problems occur.
Observation 3: For RRC_CONNECTED UEs in IncMon network, there are no identified open issues.
UE behaviour in IncMon-incapable NW:

This relates to observation 2 in the [1] from RAN4 where RAN4 was wondering how should IncMon UE behave if NW configures more carriers than what is required by Rel-11 requirements for carrier monitoring. Probably first one should ask what would be the use case for such a behaviour. NW would not know at all what would be the UE behaviour or performance. Thus it seems not very useful scenario to consider. This seems to lead to following:
Observation 4: RAN WGs should not optimize and spend time thinking how does an Incmon UE work in a legacy network which configures more carriers than what are UE performance requirements in RRC_CONNECTED mode.
.
4
Conclusion
We have discussed the UE behaviour in IncMon and non-IncMon networks and made following observations:
Observation 1: For RRC_IDLE UEs in non-IncMon network, there are no identified open issues.

Observation 2: There does not seem to be strong demand of defining IDLE mode UE behaviour in legacy NW to be any different compared to behaviour in IncMon capable NW.
Observation 3: For RRC_CONNECTED UEs in IncMon network, there are no identified open issues.
Observation 4: RAN WGs should not optimize and spend time thinking how does an Incmon UE work in a legacy network which configures more carriers than what are UE performance requirements in RRC_CONNECTED mode.
Based on these, we propose:

Proposal 1: For both RRC_IDLE and RRC_CONNECTED states it is sufficient that NW is able to configure reduced measurement performance per carrier i.e. there is no need to have separate signalling to allow/disallow IncMon behaviour
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