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PS solution for informing the BSS about selected PLMN ID 
1 Introduction

One open issue within the FULL-MOCN specification work is to find a PS domain solution for how the MS shall inform the BSS about the selected PLMN ID. This information is needed in the BSS, in order for messages to be directed to the correct SGSN node. 

This document proposes a solution for this issue and is an updated version of a document [4] presented at TSG GERAN#52.

2 Proposed solution
The solution proposed in this document is to let the MS include the selected PLMN ID in the header of an RLC data block instead of it being included in the higher layer PDUs (i.e. LLC PDUs) that contain the actual NAS message as would be the case if e.g. the PLMN ID was included as a new IE within a NAS message. The inclusion of the PLMN ID in the RLC data block header can be achieved by re-using the length indication mechanism, which is today mainly used for letting the RLC receiving entity be able to correctly re-assemble the various segments of received upper layer PDUs (i.e. LLC PDUs). More specifically, it is proposed to use a currently reserved value of this length indicator to indicate the presence of a PLMN index included within the octet of information immediately following the new length indicator carried within that RLC data block. The BSS can then with the help of this specific length indicator value identify and decode an RLC data block that contains the PLMN index. The part of the data block that contains the PLMN index will be consumed by the BSS (i.e. used by the BSS to determine the target SGSN) and thus not included in the LLC PDU(s) it forwards to the target SGSN. A supporting MS shall only include PLMN index information in this manner if the network indicates support for the FULL MOCN feature.
This proposal can be seen as a variant of a method proposed in an LS [3] sent from CT1 to GERAN, but instead of, as proposed in that LS, using a spare bit in the RLC/MAC header to indicate the presence of PLMN ID information in the RLC data block, it is here proposed to use a specific length indicator value. This avoids making use of a spare bit in the RLC/MAC header and also avoids including information related to network sharing in the RLC/MAC header. In addition, this length indicator based approach is seen as being workable since the AS can be informed, on a per NAS signaling request basis, if the inclusion of PLMN index information is required. The view of the sourcing companies is that inclusion of PLMN index only needs to be done for the first RLC data block used to transfer a NAS message from the MS to the network and for which a non-local TLLI is used. 
3 Impact on contention resolution

At GERAN#52 it was during discussion stated that contention resolution needs to account for Selected PLMN Index in addition to the TLLI and that thus changes to the legacy contention resolution procedure would be necessary. After further looking into this it is the view of the sourcing companies that no changes are really necessary and that contention resolution based on just TLLI is sufficient. There can of course be two incoming roamers that have selected different PLMN IDs and that try to access the same shared cell at the same time and that by coincidence are using the same Foreign or Random TLLI. In such a case including PLMN ID information in the contention resolution would help to indicate which of the two mobile stations that have been granted access. But since this is a very rare case and since cases like this exist already today in non sharing scenarios, there is no reason to modify the contention resolution based on this specific case. In other words, the introduction of FULL-MOCN operation within a given cell will not increase the probability of TLLI collision compared to legacy operation nor will it affect the legacy mechanisms by which an MS detects NAS signaling failure due to TLLI collision:

· Even if TLLI collision occurs within such a cell (e.g. two MS believe they have won the contention access and proceed to send their respective LLC PDU payload), unless the BSS re-assembles an LLC PDU using RLC data blocks all received from the same MS, the LLC PDU will include a Frame Check Sequence error. 
· As such, all mobile stations that experience this type of TLLI collision (i.e. the BSS does not receive all RLC data blocks from the same MS) will also experience NAS message signaling failure and therefore retry that NAS signaling at a later point. 
· For the case of TLLI collision whereby the BSS does receive all RLC data blocks from the same MS, all but the received MS will experience NAS message signaling failure and therefore retry that NAS signaling at a later point.

4 Comparison with other proposed method

At GERAN#52 an alternative method to indicate the inclusion of PLMN index was presented in [1]. This method is based on letting one of the two reserved TLLI values indicate the presence of a PLMN index in the RLC/MAC header. Three major disadvantages with this method can be seen:
1) One of the two existing reserved TLLI formats will be used, leaving only one available for future use. This can be compared to using one Length Indicator value for which there is today many more reserved values available.

2) Different coding of Foreign and Random TLLI will be used over the Um interface whereas the legacy TLLI coding will still be used over the Gb interface. This means that the BSS will have to translate the TLLI values received over the Um interface to the coding used over the Gb interface before sending the values on to the SGSN.
3) Different handling of PLMN index information is needed at one phase access (i.e. included in an RLC data block) compared to two phase access (i.e. included in a Packet Resource Request message).

One minor advantage with the method in [1] is that only one extra octet is needed for including the PLMN index in the RLC/MAC block while for the method described in this document, two extra bytes are needed.
5 Proposal
It is proposed to introduce a method for the PS domain as described in section 3 above for informing the BSS about which PLMN ID that has been selected by the MS in a FULL-MOCN network sharing scenario. A CR to TS 44.060 is available in [2].
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