3GPP TSG-RAN2 Meeting #68bis




      R2-100448
Valencia, Spain, Jan. 18 – 22, 2010
Agenda item:
4.2.1
Source: 
LG Electronics Inc.
Title: 
Radio quality degradation during SI acquisition
Document for:

Discussion
1.
Introduction 
Reading system information at target CSG cell might vary to high extent, e.g., from several ms to order of hundred ms, depending on radio condition and SIB scheduling timing of target cell etc. Due to this, while UE is attempting to read SI of the target cell, radio condition becomes no longer suitable for HO. It is not clear how UE should behave in this case. This document aims at resolving the ambiguity in UE behaviors.
2.
Discussion
Inbound mobility procedure includes a SI reading procedure performed by UE. SIB reading can be initiated by NW only after entry condition for a certain event is met at the UE. Regarding the NW-initiated SIB reading, timer is used to limit the time duration during which UE is allowed to read system information of target cell, being out of the serving cell. 
It is not clear what UE should do if the entry condition for a CSG cell is no longer fulfilled (or leaving condition is fulfilled) while UE is reading SI of the CSG cell? For this case we can consider two possible UE actions:

· 1. UE immediately stops reading SI
· 2. UE continues to read SI until timer expiry
Approach1: UE immediately stops reading SI
Since UE stops reading SI, UE is unable to perform HO. UE needs to report MR to inform network of halting of SI reading. Regarding this, two reporting behaviors seem to be possible:
· 1A. UE sends MR as soon as UE stops reading SI (early null MR); or
Figure1 in Annex
· 1B. UE sends MR at expiry of timer (null MR )   


Figure2 in Annex
Note that ‘null MR’ means the MR including no SI. 

Approach2. UE continues to read SI until timer expiry

In Approach 2, UE continues to read SI with the hope that radio condition becomes good again before timer expiry. We investigate several possible scenarios UE can face, and suggest possible UE actions as follows:
· 2A. When UE completes SI reading prior to timer expiry

· 2A-1. If entry condition is again fulfilled 
· UE sends MR including the obtained SI >> HO can be triggered
· 2A-2. If entry condition is not fulfilled

· UE sends MR including no SI (null MR) : 


Figure 3 in Annex
· UE defers the sending MR until timer expiry or until entry condition is met. 

· UE sends MR including SI, if entry condition is again met : Figure 4 in Annex
>> HO can be triggered
· UE sends MR including no SI, if entry condition is not met: Figure 5 in Annex
· 2B. When UE does not complete SI reading until timer expiry

· 2B-1. If entry condition is again fulfilled (This would be very rare case)
· UE sends MR including stored SI: 



Figure 6 in Annex
· UE sends null MR : 




Figure 6 in Annex
· 2B-2. If entry condition is not fulfilled

· UE sends null MR : 




Figure 7 in Annex
From the above analysis, it is observed that if we allow UE, by adopting approach 2, to continue to read SI even after leaving condition is met, UE may reach suitable condition with which HO may be triggered (2A-1, and sub-case of 2A-2 as highlighted yellow above, where UE completes SI at target cell and radio quality of target cell is also recovered). However, the probability of such successful cases seems very marginal. Furthermore, approach 2 implies several scenarios UE can face, for each of which UE action needs to be decided. Considering the marginal benefit and added complexity inherent in approach 2, we propose that approach1 be adopted. 
Proposal 1: 
UE immediately stops reading SI if the entry condition for a CSG cell becomes no longer fulfilled 
Note that figure 1 and figure 2 fall into proposal1

If proposal 1 is agreed, two possible UE actions can be considered as already suggested above:

· 1A. UE sends MR as soon as UE stops reading SI (early null MR); or
Figure1 in Annex
· 1B. UE sends MR at expiry of timer (null MR )   


Figure2 in Annex
We prefer 1A since NW can get the UE under the control earlier due to earlier reporting by the UE. 
Proposal 2:
UE sends MR as soon as UE stops reading SI due to entry condition that becomes no longer fulfilled
Note that figure 1 falls into proposal 2

3.
Conclusion
We summarize the proposals:
Proposal 1: 
UE immediately stops reading SI if the entry condition for a CSG cell becomes no longer fulfilled 
Proposal 2:
UE sends MR as soon as UE stops reading SI due to entry condition that becomes no longer fulfilled
Annex 
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Figure 1
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Figure 2
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Figure 3
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Figure 4 
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Figure 5
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Figure 6
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