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1. Introduction

This contribution discusses the proposal in GP-090675 (“GERAN LTE Interworking Issues with Legacy Systems”) and associated CRs to 45.008 and 44.018 (GP-090676, GP-090765, GP-090766).
MS E-UTRA Capabilities were discussed and endorsed at GERAN#41 (GP-090171). Corresponding changes in 3GPP TS 24.008 were agreed at CT1#58. GP-090171 defined that a GERAN MS supporting E-UTRAN shall support the following capabilities in (packet) idle mode.
· E-UTRAN NCell Measurements; and
· MS autonomous cell reselection to E-UTRAN (NC0-like); and
· Redirection i.e. to abide as per “Cell Selection Indicator after release of all TCHs and SDCCH” if received in Channel Release while in dedicated mode / dual transfer mode when the MS supports CS services.
This requirement of course assumes that in order for the GERAN cell to redirect the MS to E-UTRAN, the cell supports a minimum amount of signaling.
2. background

GP-090675 argues a problem arises when e.g. an MS that has been redirected to GERAN from E-UTRAN by means of CS Fallback (main scenario) is unable to return to E-UTRAN in case the GERAN cell does not support any E-UTRAN related signaling (e.g. Neighbour “Cel”)
. Indeed, it is a characteristic of 3GPP standards that it is not possible when served by a given cell to interwork with another cell and/or 3GPP RAT if the serving cell has not been updated to support some interworking signalling to that other cell and/or RAT. 
The CHANNEL RELEASE message was updated in Rel-8 to support redirection towards E-UTRAN, hence the requirement above agreed at GERAN#41 regarding redirection.

The operation specified in 3GPP TSs 44.018 and 45.008 is shown below. The content of the “Cell Selection Indicator after release of all TCHs and SDCCH IE” is described in Appendix
As specified in 3GPP TS 44.018:

The CHANNEL RELEASE message may include the information element "Cell selection indicator after release of all TCH and SDCCH" which shall be used by the mobile station in its cell selection algorithm after release of all TCH and SDCCH (see 3GPP TS 45.008).
As specified in 3GPP TS 45.008:

In A/Gb mode, when the MS releases all TCHs or SDCCH and returns to idle mode, packet idle mode or MAC-Idle state, it shall, as quickly as possible, camp on the cell whose channel has just been released. Similarly in Iu mode, when the MS releases all DBPSCHs and returns to MAC-Idle state, it shall, as quickly as possible, camp on the cell whose channel has just been released. However, in both modes (A/Gb mode or Iu mode), if the CHANNEL RELEASE message contains a “cell selection indicator after release of all TCH and SDCCH” (see TS 44.018), the MS shall as quickly as possible camp on an indicated GSM, UTRAN or E-UTRAN cell that has been identified by the CHANNEL RELEASE message. If UTRAN or E-UTRAN frequency only is indicated the MS shall as quickly as possible camp on a suitable cell of this frequency.
In case the “cell selection indicator after release of all TCHs and SDCCH” is not present, then if the full (P)BCCH data for that cell was not decoded in the preceding 30s, the MS shall attempt to decode the full (P)BCCH data. Until the MS has decoded the (P)BCCH data required for determining the paging group, it shall also monitor all paging blocks on timeslot 0 of the BCCH carrier or, for GPRS if PCCCH exists and for Iu mode, on the PDCH indicated on BCCH for possible paging messages that might address it. If the MS receives a page before having decoded the full (P)BCCH data for the cell, the MS shall store the page and respond once the relevant (P)BCCH data has been decoded, provided that the cell is not barred and the MS's access class is allowed. Reception of full BCCH(BA) information is not required before responding to the page.

If the CHANNEL RELEASE does not contain a “cell selection indicator after release of all TCH and SDCCH”, and the MS has the knowledge that the cell whose channel is being released is not suitable (see 3GPP TS 43.022), the MS is allowed to camp on any suitable cell.

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.
NOTE:
The received signal level measurements on surrounding cells made during the last 5 seconds on the TCH or SDCCH in A/Gb mode, or on the DBPSCH in Iu mode, may be averaged and used, where possible, to speed up the process. However, it should be noted that the received signal level monitoring while on the TCH or SDCCH in A/Gb mode, or on the DBPSCH in Iu mode, is on carriers in BA (SACCH), while the carriers to be monitored for cell reselection are in BA (BCCH) or BA (GPRS).

After decoding the relevant (P)BCCH data the MS shall perform cell reselection as specified in 3GPP TS 43.022.
As described in GP-090676 (CR to 45.008), GP-090765, GP-090766 (CR to 44.018) changes, in particular signaling changes, are proposed best summarized through the 45.008 changes:

6.6.4 Measurements on cells of other radio access technologies

[…]

There is no maximum time requirement for a mobile station to identify and select an E-UTRAN cell when such identification and selection is carried out according to the rules in sub-clause 6.6.8.
[…]

6.6.8 Re-selection to E-UTRAN cells in the absence of an E-UTRAN neighbour cell list

An E-UTRAN capable mobile station may search for and reselect to any suitable E-UTRAN neighbour cell if no E-UTRAN neighbour cell information has been received for the current cell and any of the following apply:

- it is more than [30] seconds (more than [300] seconds in the case of an emergency call) but less than [90] seconds (less than [360] seconds in the case of an emergency call) since the mobile station left dedicated mode or dual transfer mode which was established following a CS Fallback procedure (see 3GPP TS 36.331)

- the BA (list) includes an ARFCN value which is known to correspond to one or more E-UTRAN frequencies;
- the mobile station has previously received an indication that such reselection is permitted (by means of e.g. the EUTRAN_UNDIRECTED_RESELECT field in SI2quater message, see 3GPP TS 44.018).

With the exception of the above restrictions, the reselection rules applicable to E-UTRAN cells in this case are implementation dependent.
GP-090675 also proposes (but though not part of the solution in the CR) the following:

6. Restrictions on reselecting

The most simple solution is that a mobile may search for and reselect to any E-UTRAN cells. However, it may be preferable (e.g. to simplify the mobile implementation and to speed up searches) to restrict the MS, for example, to only being able to reselect to the E-UTRAN cell that it was most recently camped on, or a cell that operates on the same E-UTRAN frequency that the MS was most recently camped on.

3. Discussion and way forward
The proposal in GP-090675 and corresponding CRs, as shown in §2 may trigger changes to signaling in GERAN, and in particular to system information on (P)BCCH. It also requires O&M operation, and likely additional signaling as well if, like in GAN, fake ARFCNs are used (which in this case would correspond to one or more E-UTRAN frequencies). Recent discussions in TSG GERAN have also shown that “tweaking” parameters in system information that are seen by legacy terminals on the field can potentially be dangerous. Thus hacking the ARFCN for the purpose of indicating E-UTRAN Frequencies may not be as trivial as anticipated in GP-090675 (for example the scenario where only SI2 would be used (e.g. in case P-GSM 900 band only) is far from obvious).
The redirection at channel release mechanism already specified in Rel-8 allows the GERAN cell to provide EUTRAN information to the MS even if no EUTRAN Neighbour “Cell” List is broadcast in the cell. This information, when included, consists of at minimum the EUTRAN frequency with no requirement to provide any additional information: as per 3GPP TS 45.008 the MS shall camp as soon as possible on a suitable cell of this frequency. We believe no additional signaling such as those proposed in GP-090676, GP-090765 and GP-090766 (fake “ARFCN” like GAN, or E-UTRAN UNDIRECTED RESELECT) is necessary for it will add extra signaling, O&M and altogether complexity with simply no added value over existing redirection signaling.
As of the current specifications, if no EUTRAN information is provided in the redirection IE in the CHANNEL RELEASE message the MS will not be able to camp on any EUTRAN cell, unless it is not able to camp on the serving cell. GP-090675 suggests (proposal 6.) restrictions on reselecting. If need be, such restriction could be defined implicitly (i.e. with no added signaling) so that the EUTRAN frequency the MS was most recently camped on would be considered in the cell selection algorithm (following redirection at channel release). While after CS fallback the MS in GERAN may be subject to handover within GERAN (or between GERAN and UTRAN) we believe this proposal could be translated into 45.008 as a special case of redirection after at channel release if no E-UTRAN information is provided in the CHANNEL RELEASE message within the “Cell Selection Indicator after release of all TCHs and SDCCH IE”.

The E-UTRAN frequency would be considered valid only for a given time after successful completion of the CS fallback procedure. If within that time, redirection at channel release is ordered by the network to the MS, the MS shall consider this E-UTRAN frequency in the cell selection algorithm provided a) the CHANNEL RELEASE message includes a “Cell Selection Indicator after release of all TCHs and SDCCH IE” and b) no E-UTRAN frequency is provided. The only change needed in 3GPP TS 45.008 would then be:
In A/Gb mode, when the MS releases all TCHs or SDCCH and returns to idle mode, packet idle mode or MAC-Idle state, it shall, as quickly as possible, camp on the cell whose channel has just been released. Similarly in Iu mode, when the MS releases all DBPSCHs and returns to MAC-Idle state, it shall, as quickly as possible, camp on the cell whose channel has just been released. However, in both modes (A/Gb mode or Iu mode), if the CHANNEL RELEASE message contains a “cell selection indicator after release of all TCH and SDCCH” (see TS 44.018), the MS shall as quickly as possible camp on an indicated GSM, UTRAN or E-UTRAN cell that has been identified by the CHANNEL RELEASE message. If UTRAN or E-UTRAN frequency only is indicated the MS shall as quickly as possible camp on a suitable cell of this frequency. If no E-UTRAN frequency is indicated, but a valid E-UTRAN frequency after CS Fallback is available, the MS shall as quickly as possible camp on a suitable cell of either this E-UTRAN frequency or, if a UTRAN frequency only is indicated, this UTRAN frequency.

The validity time could be either fixed in the (E-UTRAN) standard or signalled to the UE while in E-UTRAN.

4. Conclusions

The deployment of E-UTRA as an overlay to a GERAN or UTRAN network with no single update (O&M, signaling) to the GERAN or UTRAN cells under the coverage of which interworking with E-UTRAN could be envisaged, means interworking with E-UTRA from those cells is not possible. GP-090675 assesses that ending up at CS Fallback from E-UTRAN in a GERAN cell from which no means are available to go back to E-UTRAN is a problem to be solved in 3GPP with new mechanisms and signaling (thereby contradicting the problem statement). However we believe that if this were a problem it would be a matter of deployment not of 3GPP specifications which already contain simple tools to avoid this situation.  
None of the additional changes to 45.008 and 44.018 proposed in GP-090676, GP-090765 and GP-090766 are needed. The signaling defined in Rel-8 for redirection at channel release already addresses the issue of CS Fallbak raised in GP-090675, with minimal complexity. If felt necessary (possibly subject to additional discussion in RAN2) the E-UTRAN Frequency of the cell from which CS Fallback was ordered could be kept valid for a given time for cell selection purposes at channel release. Whether the validity time would be hard-coded or not would require additional discussion in RAN2 and generally its applicability in the UTRAN scenario as well.
APPENDIX A: Cell SELECTION INDICATOR AFTER RELEASE of ALL TCH and SDCCH IE

10.5.2.1e
Cell selection indicator after release of all TCH and SDCCH IE

This IE indicates on which frequency /cell the cell selection after channel release shall be performed.

The "Cell selection indicator after release of all TCH and SDCCH" information element is coded as shown in figure 10.5.2.1e.1 and tables 10.5.2.1e.1 and 10.5.2.1e.2.

The "Cell selection indicator after release of all TCH and SDCCH" is a type 4 information element with a minimum length of 4 octets. No upper length limit is specified except for that given by the maximum number of octets in a L3 message (see 3GPP TS 44.006).
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	Cell selection indicator after release of all TCH and SDCCH IEI
	octet 1

	Length of Cell selection indicator after release of all TCH and SDCCH value part
	octet 2

	Cell selection indicator after release of all TCH and SDCCH value part
	octet 3 - n


Figure 10.5.2.1e.1: Cell selection indicator after release of all TCH and SDCCH information element

Table 10.5.2.1e.1: Cell selection indicator after release of all TCH and SDCCH value part

	<Cell Selection Indicator after release of all TCH and SDCCH value part> ::=


{
000 
{ 1
<GSM Description : <GSM Description struct >} ** 0



| 001
{ 1
<UTRAN FDD Description : < UTRAN FDD Description struct >> } ** 0



| 010
{ 1
<UTRAN TDD Description : < UTRAN TDD Description struct >> } ** 0 



| 011
{ 1
<E-UTRAN Description : < E-UTRAN Description struct >> } ** 0 };



	< GSM Description struct > ::=


< Band_Indicator : bit >


< ARFCN : bit (10) >


< BSIC : bit (6) > ;



	< UTRAN FDD Description struct > ::=


{ 0 | 1
< Bandwidth_FDD : bit (3) > }


< FDD-ARFCN : bit (14) >


{ 0 | 1
< FDD_Indic0 : bit >



< NR_OF_FDD_CELLS : bit (5) >



< FDD_CELL_INFORMATION Field : bit (p(NR_OF_FDD_CELLS)) > } ; 



















-- p(x) defined in table 9.1.54.1



	< UTRAN TDD Description struct > ::=


{ 0 | 1
< Bandwidth_TDD : bit (3) > }


< TDD-ARFCN : bit (14) >

{ 0 | 1
< TDD_Indic0 : bit >



< NR_OF_TDD_CELLS : bit (5) >



< TDD_CELL_INFORMATION Field : bit (q(NR_OF_TDD_CELLS)) > } ;




















-- q(x) defined in table 9.1.54.1



	< E-UTRAN Description struct > ::=


< EARFCN : bit (16) >


{ 0 | 1 < Measurement Bandwidth : bit (4) > }


{ 0 | 1 < NOT ALLOWED CELLS: <Not Allowed Cells struct > > } 


{ 0 | 1 < TARGET_PCID : bit (9) > };



	< Not Allowed Cells struct > ::==


{ 1 < PCID : bit (9) > } ** 0   -- explicit PCID coding

{ 0 | 1
< PCID_BITMAP_GROUP : bit (6) > }

{ 1 < PCID_Pattern_length : bit (3) >


< PCID_Pattern : bit (val(PCID_Pattern_length + 1)) >


< PCID_pattern_sense : bit (1) >  


} ** 0 ; 



Table 10.5.2.1e.2: Cell selection indicator after release of all TCH and SDCCH value part details 

	Band_Indicator (1 bit field)
0
ARFCN indicates 1800 band
1
ARFCN indicates 1900 band

The band indicator for 1800 and 1900 associates the ARFCN channel numbers to the DCS 1800 respectively to the PCS 1900 band, see 3GPP TS 45.005.



	ARFCN (10 bit field)
The ARFCN is coded as the binary representation of the absolute RF channel number.

Range 0 to 1023



	BSIC (6 bit field)
The BSIC field is coded as the "Base Station Identity Code" defined in 3GPP TS 23.003.

Range 0 to 63



	UTRAN FDD DESCRIPTION
For detailed element definitions see the Measurement Information message.



	UTRAN TDD DESCRIPTION
For detailed element definitions see the Measurement Information message. 

E-UTRAN description

For detailed element definitions see the Measurement Information messageTARGET_PCID (9 bit field)
This field specifies the physical layer cell identity of the target cell.



� GP-090675 describes “the possibility that E-UTRAN [be] deployed in areas where GERAN base stations with overlapping coverage are not, for whatever reason, Release 8 or newer or have not been configured via O&M to take account of the E-UTRAN deployment”








