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Abstract of the contribution:

This paper studies the impacts of URA-PCH state on the signalling reduction, and proposes whether to allow or not ISR for this state.
1. Discussion

Three solutions for the handling of URA-PCH have been described:

1) a solution whereby the URA-PCH state entry/exit is signalled to the SGW from the RNC, via the SGSN. This allows the CN to page the UE in both RATs (RA and list of TAs) avoiding TA and RA Updates when moving between LTE and 3G;
2) a solution whereby it is not possible for a UE to camp under LTE whilst remaining in URA-PCH state for 3G: when the UE goes to LTE, it sends a TA Update Request to force the RAN to change the UE state from URA-PCH to Idle. 
3) a solution whereby the CN sends packets to the RNC, the RNC pages the UE, and if there is no answer, the RNC notifies the SGSN that the UE has also to be paged in LTE. 
This solution can be ruled out as the paging delays are increased to much. Moreover, it requires upgrades to the RNC.   
Advantages of solution 1:

1- URA-PCH state is valuable against Idle mode in 3G as it speed up the re-establishment of the bearer. The URA-PCH timer is generally set to one or several tens of minutes (it is a compromise between the delay the UE remains on FACH channel after the traffic has stopped, about one minute or so, and the number of UE contexts the RNC is able to support). For confirmation, the best would be to liaise with RAN2. 
2- Solution 2 requires one TA Update procedure over the radio when the UE moves from 3G to LTE camping (if in URA-PCH state). This also induces some signalling traffic in the network. Solution 1 does not require such signalling. If the number of moves between LTE and 3G coverages is frequent, that could lead to significant traffic over the radio and the network. 
3- If the number of moves between LTE and 3G camping are frequent, solution 1 has also the advantage of keeping the UE in URA-PCH state, which speed up the re-establishment of the bearer compared to solution 2 where the UE has been moved to Idle mode. 
Drawbacks of solution 1: 

1- When the traffic stops for a duration longer than ~one minute, the UE is sent to URA-PCH. Then, when the traffic stops for more than ~10 minutes, the UE is sent to Idle mode. In solution 2, only a move to Idle mode is signaled to SGW via a release of the GTP tunnel; in solution 1, a move from cell-connected state to URA-PCH state is signaled in addition to that. It is difficult to know how many times the traffic will stop more than one minute but less than ~10 minutes in a given session, but it is clear that it is not rare in web browsing to look at a web page for more than one minute before requesting another page.  
So it may bring additional signaling to the system up to about 50-60 messages per minute for an active UE. This is not a huge traffic. 
2- The RNC has to be upgraded to support the sending of URA-PCH state changes notifications.
The advantages of solution 1 against solution 2 depends mainly on two aspects:

a) on the frequency of moves between LTE and 3G camping compared to URA-PCH timer: more they are frequent, more solution 1 is adapted;

b) on whether such RNC upgrade is an issue or not: would there not be any other modifications to RNC for R8? 

2. Proposal
It is proposed to rule out solution 3, and to discuss the pros and cons of solutions 1 and 2 with regards to above considerations. 
It is proposed to liaise with RAN2 if no clear agreement in SA2. 
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