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Introduction
Following the GERAN #53 outcomes (see ‎[3]) this paper intends to list the issues related to the Radio Interface handling and to provide proposals to solve them.
TS 44.018 and TS 45.002 CRs are based upon this proposal.
Discussion
The issues to be solved can be listed as follows (taken from ‎[1]):

· Indication by the Network of FULL-MOCN-GERAN support

· Broadcast of Sharing PLMN information
· Broadcast of Sharing PLMN EAB
These issues are discussed in detail below. The GDSAC Work Item approved during GERAN #53 is also taken into account (see ‎[6]); the option assumed hereafter is that GDSAC is optional, i.e. that lack of ACB parameters for the PS domain of a given PLMN means that GDSAC is not active (same ACB for both CS and PS domains).
1.1 Indication by the Network of FULL-MOCN-GERAN support
It has been agreed during GERAN #52 meeting that an “indication of FULL-MOCN-GERAN support” bit has to be broadcast by the Network (see ‎[1] and ‎[3]).
We propose here to use one of the three spare bits of the Control Channel Description SI3 IE to convey this information, two spare bits would remain available for future use (no change towards GERAN #53 proposal).

1.2 Broadcast of Sharing PLMN information
Note: Sharing PLMN information (in SI16/17) = PLMN ID (1+12+12) + ACB Mask (1+16) + NCC Permitted (8) + PS ACB Mask (1+16).
The following has been agreed GERAN #52 meeting (see ‎[1]):

· Up to 4 additional PLMN IDs have to be broadcast (in addition to the Common PLMN ID).
· It shall be possible to apply ACB to different PLMNs individually (SA1 requirement); a preference has been expressed to broadcast the additional ACB masks together with the additional PLMN IDs (i.e. in the same SI).
· During GERAN #53 an offline session took place, agreements are provided within ‎[3].

Additional to GDSAC, the need to broadcast NCC Permitted on a per-PLMN basis has been taken into account; on the other hand the need to manage mobility to other RATs on a per PLMN basis is discussed via separate Discussion Papers (see ‎[8] and ‎[11]).
1.2.1 Use of SI16/SI17 versus new SI22

During GERAN #53 it has been proposed to use a new SI22 message instead of SI16/17 ones (see ‎[7]) to broadcast all Sharing PLMN information in a single message (Sharing PLMN EAB within SI21, no change); as stated below interaction with the SoLSA feature is not a real concern, however being always in a position to use a single SI would be indeed beneficial. Unfortunately it has been clarified during GERAN #53 that such a proposal does not hold, as it prevents to manage in the same SI22 further extensions (such as the ones brought by the GDSAC WID).

On the other hand some coding optimizations described in ‎[7] could be re-used for SI16/17 coding. The feedback from co-sourcing Companies would be as follow:

· MCC/MNC optimization is rather unusual (to our knowledge MCC/MNC is always coded over 24 bits on the Radio Interface). Furthermore the TS 24.008 (sub-clause 10.5.1.3) seems to indicate that “FFF” is not the only possible case for which the MNC 3rd digit is set to “F” (extract: “For PCS 1900 for NA, Federal regulation mandates that a 3-digit MNC shall be used. However a network operator may decide to use only two digits in the MNC in the LAI over the radio interface. In this case, bits 5 to 8 of octet 3 shall be coded as "1111".”), which seems confirmed by ‎[10]. We therefore suggest not implementing such an optimization.

· NCC Permitted optimization. Co-sourcing companies feedback is as follows: the NCC Permitted optimization proposed by ‎[7] basically adds the extra constraint that the NCC Permitted for a shared PLMN shall have either its 4 MSBs or 4 LSBs identical to the legacy NCC Permitted for the Common PLMN. The figure 2 of ‎[5] shows that it brings extra constraints on the NCC themselves, i.e. NCCAB Shared belongs to {0, 1, 2, 3} and both NCCA Non-Shared & NCCB Non-Shared belong to {4, 5, 6, 7} (or the reverse). Added to the constraints linked to e.g. country borders management as discussed during GERAN #53, we therefore suggest not implementing such an optimization. 
1.2.2 Management of “SI16 to SI17” overflow

It has been proposed during GERAN #53 to manage SI16 to SI17 overflow on a per-Sharing PLMN information (i.e. no split of a given instance of sharing PLMN information between SI16 and SI17); at this time neither NCC Permitted nor GDSAC were taken into account, so this proposal was felt acceptable by sourcing Companies (the maximum size of a Sharing-PLMN information was 42 bits).

Now the maximum size of a single instance of Sharing-PLMN information becomes 42 +8+17 = 67 bits. On the other hand, assuming SoLSA is not supported (see above) SI 16/17 Rest Octets maximum size is 20 octets. 1 bit is used, so the remaining room is 19 octets and 7 bits, which gives a maximum loss of 66/159 = 41.5 % of the available SI16 room, which is hardly acceptable.

It is therefore proposed to manage SI16 to SI17 overflow on a per-Sharing PLMN information field, which can be implemented by adding a “selection bit”, allowing a finer overflow management. An example of a possible sharing is shown below, “selection bit” in yellow/grey). In this example MCC, MNC and NCC Permitted values are provided within SI16, while ACB Mask and PS ACB Mask values are provided within SI17:


[image: image1]
Notes:
· For efficiency reasons the “selection bit” is introduced only for the instance of sharing PLMN information split between SI16 and SI17 (if any), hence the alternate CSN.1 proposed below.

· Selection bit = 1 means “the corresponding field is provided within this SI”, = 0 means “the corresponding field is provided within the other SI” (“may be provided” for optional fields).

· Interleaving of “selection bit” values is allowed, i.e. “0” interleaved with “1”; such an optimization may be useful to manage “most extreme” configurations (see below).

· In the case of a split and for MCC, ACB Mask and PS ACB Mask optional fields, the associated “0 | 1” bit shall be used by the MS as follows:

· Set to “0” for both SI16 and SI17: the corresponding field has to be managed as “optional” (see chapter ‎2.2.4).

· Set to “0” for one SI and “1” for the other: the corresponding field takes the value from the SI for which the bit is set to “1”.

· Set to “1” for both SI16 and SI17: such a coding shall not be allowed.

With such an improvement the maximum loss becomes 17-1 = 16 bits, hence 16/159 = 10.1%, which sounds much better and acceptable by sourcing companies. Please note that this is the worst case, for which either the ACB Mask or the PS ACB Mask field cannot fit within the SI16; best case being when the “NCC Permitted field cannot fit within the SI16; 1+8-1 = 8 bits, hence 8/159 = 5.03 % loss.
Please also note that such a method is future-proof: the above figures will not change much in the case new fields are added in the future.
1.2.3 Proposal for the handling of the Common PLMN

In Rel-10 for the MOCN-GERAN feature the rerouting procedure was used by the BSS to direct the MS at first attach to the “good” CN, irrespective of the value of the Common PLMN broadcast using legacy means (i.e. the PLMN ID itself is not used by the BSS to perform the rerouting). The choice was therefore left to operators to either:
· Use as the Common PLMN a PLMN ID which corresponds to a single CN, or,

· Use as the Common PLMN a PLMN ID which is shared between at least two CNs. This is the case e.g. when operators sharing the BSS want to use for non-supporting MSs a “neutral PLMN”, different from all operator specific PLMNs normally used by the sharing CNs.

In the last case, such a Common PLMN shall not be selected by supporting MSs, while Common PLMN may be selected in the first case.

To manage this, the proposal of supporting Companies is to add within the SI16 an indication which allows supporting MSs to know if they are allowed to select the Common PLMN. Given the constraints brought in terms of SI available room this allows to broadcast in the PLMNs list up to 4 PLMNs (as already agreed), instead of 5 for the UTRAN.

Note: if endorsed by GERAN such a proposal needs to be agreed by SA1 (see ‎[9]).

As far as PLMN index is concerned the following is proposed:

· If selection of the Common PLMN is allowed then the PLMN index corresponding to the Common PLMN shall be always set to “1”.

· The PLMN index corresponding to the first PLMN of the PLMNs list shall be always set to “2” (irrespective of Common PLMN selection allowance), “3” for the 2nd PLMN of the list, “4” for the 3rd and “5” for the 4th.

1.2.4 Proposal for CSN.1 coding
Following offline discussions the proposal is the following (updated from ‎[2]):
· SI 16/17 have to be used to broadcast the Sharing PLMN information. SI16 has to be used first, then if needed SI17 to carry the remaining information.
· It is believed that it is unlikely to have the SoLSA feature ever activated on the field, which frees the room potentially allocated to it within SI messages. However, should both SoLSA and FULL-MOCN-GERAN been activated at the same time, network vendors should take into account both features to check if it fits with SI length constraints i.e. in this case operators may simply be limited to supporting fewer than 4 sharing PLMNs.

· Broadcast of the additional sharing PLMN information once every 8 51-multiframes (about once every 1.88s) is felt acceptable by supporting Companies. The Common PLMN is broadcast 4 times every 1.88s (through SI3/4) but no requirement is available on how often this list of additional sharing PLMN information needs to be transmitted within system information.
{ L | H < Network sharing > };

< Network sharing > ::=
   < Overflow_to_SI17 : bit (1) >               -- Relevant for SI16 only
   < Common_PLMN_Allowed : bit (1) >       -- Relevant for SI16 only
   { 0 | 1 < Common PS ACB Mask : bit (16) > }   -- Relevant for SI16 only
   < Nb_Sharing_PLMNs : bit (2) >
   { 0                         -- Full Sharing PLMN info provided within the SI

    { 0 | 1 < MCC : bit (12) > }

    < MNC : bit (12) >


< NCC Permitted : bit (8) >
    { 0 | 1 < ACB Mask : bit (16) > }

    { 0 | 1 < PS ACB Mask : bit (16) > }

    | 1                        -- Sharing PLMN info split between SI16 and SI 17

    { 0 | 1   < MCC : bit (12) > }

    { 0 | 1   < MNC : bit (12) > }

    { 0 | 1   < NCC Permitted : bit (8) > } 
    { 0 | 1 < ACB Mask : bit (16) > }
    { 0 | 1 < PS ACB Mask : bit (16) > }
   } * (val(Nb_Sharing_PLMNs)+1);
Notes:

· Nb_Sharing_PLMNs is equal to 1, 2, 3 or 4 (coded 0 to 3); it provides the number of instances of sharing PLMN information coded within the SI (including the split information, if any).
· If Overflow_to_SI17 is equal to 1 then the Network sharing information is divided between SI16 and SI17; else the whole Network sharing information is provided within SI16. In the case Overflow_to_SI17 is equal to 1 then Nb_Sharing_PLMNs in SI16 (resp SI17) provides the number of PLMN information described in SI16 (resp SI17), the total number of PLMN information being 1) The sum of both if no Sharing PLMN info is split 2) The sum of both minus 1 if one Sharing PLMN info is split.
· Common_PLMN_Allowed is equal to 1 when the MS is allowed to select the Common PLMN broadcast the legacy way.

· The Common PS ACB Mask field for the Common PLMN is optional; if missing the legacy ACB Mask for the Common PLMN is applicable for both CS and PS domains when the Common PLMN is selected. This will also be true for any other selected PLMN unless an ACB Mask or an PS ACB Mask is provided for a PLMN previous to the selected PLMN.

· MCC and ACB Mask fields are optional: if missing (in both SIs in the case of a split) it has to be assumed same value as for the previous PLMN (as for the Common PLMN for the first PLMN of the list).
· MNC field is mandatory. In the case of a split it shall be provided only once.

· NCC Permitted field is mandatory; following ‎[5] our understanding is that NCC Permitted is likely to be different for each sharing PLMN, therefore an extra “optional indication” does not seem beneficial here. In the case of a split it shall be provided only once.
· PS ACB Mask field is optional for a given PLMN; if missing (in both SIs in the case of a split) it means that the ACB Mask used for the CS domain is also applicable to thePS domain. 
With such a CSN.1 description SI 16 alone can cope with e.g.:

· 3 (MNC + NCC Permitted + ACB Mask):
1+1+1+1+2+3x[1+1+12+8+(1+16)+1] = 16 octets + 2 bits
· Common PS ACB Mask + 2 (MNC + NCC Permitted + ACB Mask + PS ACB Mask):
1+1+1+(1+16)+2+2x[1+1+12+8+(1+16)+(1+16)] = 17 octets

As a consequence with such a proposal it is clear that many configurations can be managed using only SI16; more “demanding” configurations will mandate the use of both SI16 and SI17.
Note also that even the “most extreme” configuration (4 sharing PLMNs, all fields are given values) can be supported: for this configuration 1st sharing PLMN information is carried by the SI16, 2nd sharing PLMN information is split between SI 16 and SI17 (NCC Permitted field being provided within SI17), and 3rd and 4th sharing PLMN information are carried by the SI17; 8 bits are left unused within SI16 and 6 bits are left within SI17.
1.3 Broadcast of Sharing PLMN EAB

According to the FULL-MOCN-GERAN WID (see ‎[4]) PLMN-specific EAB has to be managed. We propose to broadcast it using the SI21 (which already convey the legacy EAB for the Common PLMN) adding the following description, derived from ‎[2]:
{ L | H < Network sharing EAB > };

< Network sharing EAB > ::=
   { 0 | 1 < Common PS EAB Authorization Mask: bit (10) > 

        < Common PS EAB Subcategory : bit (2) > }
   < Nb_Sharing_PLMNs : bit (2) >

    { { 0 | 1 { { 0 | 1 < EAB Authorization Mask: bit (10) > }  

           { 0 | 1 < EAB Subcategory : bit (2) > } }
           }

     { 0 | 1 { { 0 | 1 < PS EAB Authorization Mask: bit (10) > }  

           { 0 | 1 < PS EAB Subcategory : bit (2) > } }
           } 

   } * (val(Nb_Sharing_PLMNs)+1);
Notes:
· Nb_Sharing_PLMNs: same coding as ‎2.2 (no split information in this case).
· The full “Common PS EAB Authorization Mask + Common PS EAB Subcategory” is optional; if missing then the legacy EAB for the Common PLMN (if any) is applicable for both CS and PS domains when the Common PLMN is selected. This will also be true for any other selected PLMN unless EAB Authorization Mask+EAB Subcategory or PS EAB Authorization Mask+PS EAB Subcategory is provided for a PLMN previous to the selected PLMN.

· The EAB Authorization Mask/Subcategory fields are optional for a given PLMN; if missing it has to be assumed same value as for the previous PLMN for which EAB is applicable (as for the Common PLMN for the first PLMN of the list).
· The PS EAB Authorization Mask/Subcategory fields are optional for a given PLMN; if missing it has to be assumed same value as for the previous PLMN for which PS EAB is applicable (as for the Common PLMN for the first PLMN of the list). 
· The ordering of the PLMN specific EAB information shall reflect the ordering of PLMN IDs included within SI 16/17.

Given that:
· The SI21 Rest Octets maximum size is 20 octets, with maximum already occupied size (i.e. the legacy EAB information) = 2+3+3+(1+10+2) = 2 octets + 5 bits

· Maximum size of additional PLMN specific EAB information is:
1+(1+10+2)+2+4x2(1+1+10+1+2) = 17 octets
All PLMN-specific EAB combinations can be therefore supported with 3 bits left (worst case) within the SI21 Rest Octets.

Conclusion
Assuming that the above proposal is agreed, it is proposed to proceed as follows: to review the corresponding CRs and liaise with other Groups about our progress.
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