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1 Introduction

In RAN2#75, [1] requested to send a LS to RAN4 to ask whether there is any RAN4 requirement for the UE on the maximum time to search and find a cell within a set (1-8) of E-UTRA frequencies. Some companies showed concerns about sending the LS to RAN4 as it seems the origin of the current specified value was unknown by RAN2.
2 Discussion
2.1 Background

In GERAN#17, a discussion document [2] requested to improve the mechanisms to move the load to other access network if signaled. 
Below is captured the discussions related to the document [2]-[6]. This information can be found in [7]
[…]


6.5
GSM-3G handover – General Aspects

Ms. U. Esseling presented TD GP 032479 Enhancement for cell selection after release of channel, from T-Mobile. The document asked for an enhancement, where a terminal, if ordered by the network, directly selects on UMTS FDD. The terminal would be signalled the networks preference in the CHANNEL RELEASE message. This would save the signalling and time needed for unnecessary LAU/RAU. The Change Requests for 45.008 can be found in GP-032480/GP-032518, and to 44.018 in GP-032478/GP-032517. Comments were made on the need to check all the implications (timing to search and find a suitable cell, what to do in case of lack of 3G coverage, in case of shared lines, etc.). Vodafone asked DTM case to be taken into account. Conclusion: details to be discussed at WG level.

[…]
The discussion was postponed to the following GERAN meeting. In [8], the following comments were captured:
[…]

7.1.5.2
GSM-3G handovers and multimode operation

Mr. H. van Bussel presented TD GP 040010 CR 45.008-198 rev 3 Addition of "cell selection indication" for cell selection at release of TCH or SDCCH (Rel-6), from T-Mobile. The impact on DTM was asked to be checked. Priority/preference for the choice was asked to be clarified. (DTM was asked to be checked before Friday). It was revised in TD GP 040542.

[…]
The meeting concluded with [9] agreed. This CR introduced the “10 seconds” value:

[…]

If the CHANNEL RELEASE contains a “cell selection indicator after release of all TCH and SDCCH” and 

· the MS cannot find a suitable cell from the indicated ones within 10 s, or 

· none of the indicated cells are suitable, 

the MS is allowed to camp on any suitable cell.
 […]

From the discussion presented above, it can be assumed that GERAN did not check with any other group whether 10 seconds value was appropriate and whether it matched any requirement. It seems as if, at that time – year 2004- the value was an “acceptable” value, large enough for all UEs to fulfill the requirement.
A similar discussion was brought to RAN2 in [10]. The minutes of the meeting do no provide much information of whether a discussion took place on the requirements [11].
[…]

R2-040620
Proposed CR to 25.331 [Rel-6] on Enhancement for cell selection after Release of RRC Connection and at RRC Connection Reject with re-direction
T-Mobile

This document was presented by Axel Klatt from T-Mobile.

Discussion:

Decision: The information will be split in two. A different extension will be used. The CR will be approved by email agreement, into R2-040713. CR number is 2286. The CR was revised on the reflector into R2-040723, and then R2-040724, R2-040725 and R2-040726 (rev4).
[…]
RAN plenary approved the CR in [12] without further changes. It is to be noted that RAN2 never questioned the values which were agreed in GERAN. The summary of change in [13] claims: 
[…]
Time for which the UE shall search for the indicated cells is set to 10 s similar to the time agreed CR in GERAN (GP-040542).

[…]

Since this value was introduced, it has been spreading over the RAN2 specifications without being ever questioned. A couple of examples follow:

[…]

1>
if the RRC CONNECTION RELEASE message was received and the IE "Redirection info" was present therein:

2>
if the IE "Frequency info" is present, attempt to camp on a suitable cell on the indicated UTRA carrier included in the RRC CONNECTION RELEASE message;

2>
if the IE "GSM target cell info" is present, attempt to camp on a suitable cell of the list of cells for the indicated RAT included in the RRC CONNECTION RELEASE message. If no cells were indicated for that RAT or no suitable cell of the indicated cells for that RAT is found within 10s, attempt to camp on any suitable cell of that RAT; or

2>
if the IE "E-UTRA target info" is present, attempt to camp on any of the frequencies for the indicated RAT included in the RRC CONNECTION RELEASE message, excluding any cell indicated in the list of not allowed cells for that RAT (i.e. the "blacklisted cells per freq list" for E-UTRA), if present. If no suitable cell on the indicated frequencies for that RAT is found within 10s, attempt to camp on any suitable cell on any frequencies of that RAT; or
[…]
[…]

2>
if V300 is equal to or smaller than N300:

3>
if the IE "GSM target cell info" is present:

4>
attempt to camp on a suitable cell of the list of cells indicated for that RAT;

4>
if the UE selects and camps on one of the cells indicated for that RAT:

5>
disable cell reselection to the original RAT until the time stated in the IE "wait time" has elapsed.

4>
if the UE cannot find any suitable cell from the indicated ones within 10s, the UE is allowed to camp on any suitable cell on that RAT.

5>
after having selected and camped on a suitable cell on the designated RAT:

6>
the UE may disable cell reselection to the original RAT until the time stated in the IE "wait time" has elapsed.

[…]
2.2 Need of a reduced search time

We consider that any requirements applied in GERAN do not necessary need to strictly apply to UTRA or E-UTRA. Each RAT is by essence different and has its own limitations; hence, RAN2 needed to question the value at the time when it was introduced. We think that the value of 10 seconds is too permissive and technology is at the level in which this value can be updated and significantly reduced.
The introduction of another RAT –E-UTRA- together with the proliferation of smartphones, has brought to evidence that the RRC Connection Release with Re-direction to E-UTRA may be a fair mechanism to re-direct UEs to E-UTRA. It is to be pointed out that CELL_FACH state is not longer considered a transient state but rather a permanent state for those devices which receive or send relatively small packets with certain frequency. This is due to the fact that Release 7 and Release 8 enhanced CELL_FACH state with HS-DSCH reception and E-DCH transmission in CELL_FACH state. Smartphones are the typical devices which are expected to be in CELL_FACH state a considerable amount of time. 
Current standard does not provide any mechanism to move UEs in CELL_FACH state to E-UTRA, other than RRC Connection Release with Re-direction. While the given example related to CELL_FACH, RRC Connection Release with re-direction may be used by the network in other RRC states.
Upon reception of an RRC Connection Release with Re-direction, the UE moves to Idle and perform the actions described in Subclause 8.5.1 in [14]. A service interruption of more than 10 seconds is possible according to the current specifications. While CELL_FACH users may not be very sensitive to delays, a potential service interruption of more than 10 seconds is likely to have an impact in smartphones and laptop-like type of traffic and, hence, noticeable by the end-user.
We believe that the “10-second” value is unreasonably large and could be reduced considerably. Whether this value is to be reduced, we propose to decide on one of the followings two ways forward:

1) Since RAN2 introduced the “10-second” value independently of other WG such as RAN4, RAN2 may simply apply a reasonable value. In this case, we consider that the maximum time to search and find a cell within a set (1-8) of E-UTRA frequencies should be tied to the number of signalled E-UTRA frequencies. A UE which has to search and find cells given 8 E-UTRA frequencies may take longer to perform these actions than a UE which has to search and find cells given 1 E-UTRA frequency.
We would propose that the maximum time to search and find a cell is given by the (number of signaled E-UTRA frequencies) x 1 second(s). 
In addition, it would be beneficial to apply this value already to earlier releases.

Proposal 1 Reduced the maximum time to search and find a cell within a set (1-8) of E-UTRA frequencies to (nr of signaled E-UTRA frequencies ) x 1 s, or
2) Should RAN2 not be able to agree on a value, RAN2 should ask RAN4 whether there is any RAN4 requirement for the UE on the maximum time to search and find a cell within a set (1-8) of E-UTRA frequencies and, if no requirement exists, the LS should request RAN4 to set such requirement.
Proposal 2 Send a LS to RAN4 asking whether there is any RAN4 requirement for the UE on the maximum time to search and find a cell within a set (1-8) of E-UTRA frequencies and, if no requirement exists, the LS should request RAN4 to set such requirement.

Proposal 3 Allow early implemetability of the updated requirement

2.3 Need to change the UE behaviour at no E-UTRA coverage
It is also to be noticed that if the UE does not find a suitable E-UTRA cell within the set of signaled E-UTRA frequencies, the UE has to search for any suitable cell in that RAT, as highlighted below [6]:

[…]

When entering idle mode from connected mode, the UE shall:

1>
clear or set variables upon leaving UTRA RRC connected mode as specified in subclause 13.4;

1>
clear the variable SYSTEM_INFORMATION_CONTAINER;

1>
if the RRC CONNECTION RELEASE message was received and the IE "Redirection info" was present therein:

2>
if the IE "Frequency info" is present, attempt to camp on a suitable cell on the indicated UTRA carrier included in the RRC CONNECTION RELEASE message;

2>
if the IE "GSM target cell info" is present, attempt to camp on a suitable cell of the list of cells for the indicated RAT included in the RRC CONNECTION RELEASE message. If no cells were indicated for that RAT or no suitable cell of the indicated cells for that RAT is found within 10s, attempt to camp on any suitable cell of that RAT; or

2>
if the IE "E-UTRA target info" is present, attempt to camp on any of the frequencies for the indicated RAT included in the RRC CONNECTION RELEASE message, excluding any cell indicated in the list of not allowed cells for that RAT (i.e. the "blacklisted cells per freq list" for E-UTRA), if present. If no suitable cell on the indicated frequencies for that RAT is found within 10s, attempt to camp on any suitable cell on any frequencies of that RAT; or

2>
if no suitable cell is found on the indicated UTRA carrier or RAT camp on any suitable cell.
1>
attempt to select a suitable cell to camp on.

[…]

“…that RAT is found within 10s, attempt to camp on any suitable cell on any frequencies of that RAT…”
If no suitable cell has been found, the UE is required to perform a comprehensive search on that RAT and camp in any suitable cell. This comprehensive search will also take some additional time. In addition, there is no requirement on how long the UE may keep on searching. 
We consider the current specified behavior in case UE is not able to find a suitable E-UTRA cell on any of the E-UTRA carriers in the RRC Connection Release message is undesirable. It has to be emphasized that, at this point, the UE is likely to have been in Idle mode and, therefore, potentially unreachable for 10 seconds. This additional time to search will introduce even a larger time which cannot even be quantified

A proper network configuration will re-direct the UE to E-UTRA cells which coverage fully or partly overlap with the coverage area of the UTRA. We assume the network operator should be able to populate the E-UTRA frequency list with EARFCNs that are used by the operator. Hence, a full scanning is likely to not bring any positive results.

We think that when UE has searched through the listed E-UTRA carriers, and no suitable E-UTRA cell is found, the UE should preferably return to UTRA, where UE is likely to be able to continue its communication after only a short interruption.
Proposal 4 UE shall only search in the frequencies provided in the IE "E-UTRA Target Info" and return to UTRA if no suitable cell is found.

Proposal 5 Allow early implemetability of the UE behavior.
3 Conclusion

Based on the discussion in section 2, it is kindly requested to RAN2 to discuss and agree on one of the following proposal:

Proposal 1
Reduced the maximum time to search and find a cell within a set (1-8) of E-UTRA frequencies to (nr of signaled E-UTRA frequencies ) x 1 s, or
Proposal 2
Send a LS to RAN4 asking whether there is any RAN4 requirement for the UE on the maximum time to search and find a cell within a set (1-8) of E-UTRA frequencies and, if no requirement exists, the LS should request RAN4 to set such requirement.
Proposal 3
Allow early implemetability of the updated requirement
Proposal 4
UE shall only search in the frequencies provided in the IE "E-UTRA Target Info" and return to UTRA if no suitable cell is found.
Proposal 5
Allow early implemetability of the UE behavior.
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