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1. Introduction

At the last CT1 meting (#73; in St. Julians), CT1 discussed a number of documents related to FULL-MOCN-GERAN and including the indication of the selected PLMN for FULL-MOCN-GERAN. Also, CT1 discussed an incoming liaision statement (LS) on the topic from SA2. CT1 finally agreed on an outgoing LS (in C1-113731 [1]) to a number of groups providing answer to the questions raised.
At this CT1 meeting (#74) a new LS is received from TSG GERAN (in C1-113927 [2]) which requires evaluation and answer from CT1. 
This paper provides a basis for discussion on the TSG GERAN LS as well as proposed a way forward for replying the LS.
2. Discussion

2.1 CS domain

TSG GERAN used the knowledge gained by the CT1 LS [2], and also a company contribution in GP-111250 [3]. That is why, most of questions coming from TSG GERAN. Hence, we, CT1, need to also evaluate the information provided by GP-112350 [3] as well.
When considering the information provided by TSG GERAN, once can see that the LS (see C1-113927 [2])  raises a number of issues which can be analyzed in the following way.
The first number of related questions is under the aspect 2 of the TSG GERAN LS [2], quote:

- Aspect 2: GERAN agree with the CT1 statement related to the Location Update Request. On the other hand GERAN has found no issue related to the use of the Skip Indicator to carry a Selected PLMN ID indication (3 bits); however this means that the BSS has to look into the NAS signalling for the Skip Indicator in order to derive the Selected PLMN ID. GERAN welcomes further information from the CT1 work for this topic. 

As discussed at CT1#73 and indicated by the CT1 outgoing LS (see C1-113731 [1]), CT1 can provide a solution for signalling of the selected PLMN based on the use of the skip indicator IE in the LOCATION UPDATING REQUEST message. To look into the NAS PDU (i.e., NAS message) is not new for the BSS. In fact, at present the BSS has to anyhow look into the NAS PDU for extracting classmark information, and also for the case of support of A flex the BSS needs to look into the NAS message. Note that for support of A flex, the routing of subsequent NAS messages is based on network resource identification (NRI). The NRI is part of the (P-)TMSI, and in A mode (flex), the BSS node actually derives the NRI from the NAS signalling message.

Another issue that it has been brought offline is that the MSC needs to be updated to not ignore the NAS message if the skip indicator IE is different from “0000”.  
However, it is important to note that the MSC needs to be upgraded anyhow for FULL-MOCN-GERAN before the BSS starts to broadcast several PLMNes regardless of support of skip indicator IE for indication of selected PLMN (This is regardless of the use of the skip indicator IE). The MSC also needs to detect whether the MS is supporting GERAN sharing or not, because dependent on that support/non-support the MSC will need to include different PLMN ids in the LAI in the LOCATION UPDATING ACCEPT message.

One question that one can raise if whether the selected PLMN index indicated in the skip indicator IE should be evaluated by the BSS or the MSC. It is believed that the evaluation should be performed by the BSS. Adding the evaluation in all MSCes connected to the BSS is not efficient. As indicated above, the BSS at present already looks into the NAS PDU (for CS domain) and the BSS holds the list of the shared PLMN identifiers broadcast. Also, the logic of the shared PLMN identifiers broadcast is a radio feature and should not also be performed in the MSCes. Hence, it looks natural to have the evaluation process in the BSS. If not, any change of the PLMN identifiers broadcast would require reconfiguration of all connected MSCes.
 

All in all, we still believe that CT1 can provide, for the CS domain, a solution to carry the selected PLMN based on use of the skip indicator IE. This solution seems the best approach. 
2.1 PS domain

TSG GERAN asks of considering an NAS signalling solution to carry the selected PLMN in the NAS messages indicating that a NAS solution would be beneficial from the radio performance point of view as it avoids carrying the selected PLMN ID in every RLC/MAC frame until registration and routing area update is completed. This seems to be based on the information provided by GP-111250 [3] considered by TSG GERAN during their meeting. Quote of the TSG GERAN LS [2]:
- Aspect 3: GERAN took note of the CT1 indication to look for a possible AS signalling solution to signal the selected PLMN Id outside of the LLC frames (as for the TLLI transfer). However no conclusion has been reached for this topic, as other solutions outside of the AS signalling have been considered . Among them, a NAS signalling solution to carry the Selected PLMN ID in the NAS messages (e.g. Attach Request or Routing Area updating Request) without the requirement on the BSS to look into the NAS level messages based on redirection as described within TS 23.251 for GERAN MOCN. A NAS solution would be beneficial from the radio performance point of view as it avoids carrying the selected PLMN ID in every RLC/MAC frame until registration and routing area update is completed.

We firstly need to note that TSG GERAN in their LS [2], quote “A NAS solution would be beneficial from the radio performance point of view as it avoids carrying the selected PLMN ID in every RLC/MAC frame until registration and routing area update is completed” is not actually necessary. Currently, when looking to the Rel-10 GERAN sharing solution, the BSS keeps a context so that it can forward subsequent uplink UL messages to the same SGSN. The SGSN also informs the BSS explicitly when the context can be released (i.e., when the GMM procedure is actually completed). We believe that the same principle should be applied to the Rel-11 solution so that the BSS keeps a context until the SGSN indicates "redirection is complete". Hence, there is no need of carrying the selected PLMN in every frame.
The document GP-111250 [3] provides a solution based on NAS signalling message and GERAN sharing solution (redirection). This solution is based on including in the NAS message the PLMN identifier (by using the LAI of the message) which is the one stored in the UICC (USIM/SIM), not the actually selected PLMN. Thought this could be seen outdated and can be reworked in order to include the actual selected PLMN. There are a number of issues with the solution from core-network point of view.
Also, the proposal outlined in GP-111250 [3] requires that the selected PLMN id is added by the UE in the NAS message and changes on the signalling on the Gb interface for redirection are anyhow needed (impacts the BSS and core-network node). At least, the selected PLMN id needs to be added to the DOWNLINK DATA PDU send from SGSN to BSS. Hence, the SGSN passed a selected PLMN to the BSS. This seems to differ from the Rel-10 GERAN sharing solution. Thus, the solution is not exactly the Rel-10 GERAN sharing solution but an enhancement/update of it.
One can also see that the inclusion of the selected PLMN in the NAS message for the PS domain, has some further drawbacks since requires new functionality in the BSS. At present, the BSS does not need to look into the NAS message to extract the P-TMSI this information is already provided by AS signalling. The TLLI is derived from the P-TMSI. Also, CT1 would like to note that the MS RAC IE is sent from the MS to SGSN and later passed to the BSC (again, the BSC does not extract the MS RAC from the NAS message). Hence, to add the selected PLMN in NAS messages for the PS domain creates a new requirement and modified functionality for the BSS because of mandating decoding the NAS message.

We are of the opinion that solutions based on AS signalling should be investigated. As discussed during the CT1#73 meeting, one possibility could include the selected PLMN/index in the RLC/MAC frames (data blocks). Please, note that there will not be the need of adding this information in all data blocks but only in two scenarios, i.e., the attach and routing area updating procedures. There also seems to be spare bits available in the uplink data blocks (RLC header) for GPRS and EGPRS. This would require mapping of the selected PLMN/index in the BSS and also seems much in line with the solution for CS domain based on skip indicator IE (the BSS performs the mapping). Impacts to CT1 specifications would be only to 3GPP TS 44.064 [4] in order to update the internal LLC defined primitives to include the PLMN identifier information. 

In any case, any AS-based solution needs to be agreed by GERAN2. We, CT1, can just provide our view on investigating AS-.based signaling solutions. However, the GP-111250 is impacting NAS layer (MS and core network) so it is up to CT1 to discussed and agree on any NAS impacting solution.
All in all, when considering the information provided by the TSG GERAN LS [2] and the proposal in GP-111250 [3], similar to CT1’s reply LS in C1-112731 [1]; for the PS domain, we believe that the use of AS signalling for selected PLMN should be investigated by GERAN2. We would prefer the use of AS-based signalling (i.e., use of RLC/MAC and BSSGP protocol), and therefore not the proposal in GP-111250 because of the drawbacks and issues described previously in this paper.

3. Conclusion

We proposed to send a liaison statement (LS) to reply TSG GERAN’s questions (in C1-113927 [2]) and appropriated groups according the discussion part of this paper. The related draft reply LS can be found in C1-114090 [5].
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