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Discussion on SIRIG solution 
1 Introduction
TSG SA2 informed in their LS (see GP-120863/ S2-123418) on the completion of the SIRIG procedure which is corrected for the roaming scenario recently. GERAN is request to complete the GERAN aspects of this work and, if necessary, provide feedback

In this contribution the proposal in the agreed CRs[2,3] from SA2 is analysed while taking into consideration that in GERAN the BSC will occur a complex configuration and maintenance. Therefore other solution is possible also for the roaming scenario without impact on SGSN and with less impact on the BSS processing effort.
2 Background
2.1 SIRIG procedure
The basic SIRIG procedure has been included in the TS 23.060. As showed in figure1, the GGSN/P-GW distinguishes the service class of the user data and provides SCI Service Class Indicator (SCI) to serving SGSN in the downlink GTP-U packet according to its SCI mapping table. Then the serving SGSN sends it to BSC without modification. The BSC recognizes the service class from SCI according to the SCI mapping table reserved in the BSC side to assist the specific RRM treatment.
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Figure 1 SIRIG procedure
2.2 Problem in a roaming scenario 
In a basic SIRIG procedure, the interpretation for the SCI will be inconsistent when the SCI mapping tables in the GGSN and BSC side are different. As SCIs is privately owned, it requires the GGSN and the BSC belong to the same PLMN.

In a roaming scenario, the GGSN could be a HPLMN GGSN or a VPLMN GGSN depending on the routing mechanism. It’s noted that a HPLMN GGSN could be more often used in the roaming scenario than a VPLMN GGSN considering the charging issue. When a HPLMN GGSN serving in a roaming scenario, the SCI included in the GTP-U packet could be misunderstood by the BSC belonging to a VPMLN.

In the lasted version of TS 23.060, SA2 has agreed CRs to correct the SIRIG solution to allow the BSC to distinguish roaming scenario. The possible solution is detailed in section 3.
3 Solution analysis 
3.1 Solutions 1
One possible solution could be as follows according to the SA2 latest CR[2].
1. The GGSN detects the service class of the data and adds the private SCI value corresponding to its own PLMN into the GTP-U header of the data
2. The SGSN should know the PLMN of the serving GGSN. The SGSN transfers the SCI without modification to BSC and also provides the PLMN of GGSN. 
3. The BSC distinguish the SCI value according to the PLMN indicated by the serving SGSN.
Considering there may be several partners having roaming agreement with the operator which the BSC belongs to, it requires the SCI mapping tables for different PLMNs should be reserved in the BSC side besides its own PLMN. 
3.2 Solution 2:
Another possible solution could be as follows,
1. The GGSN detects the service class of the data and adds the private SCI value corresponding to the PLMN of the serving SGSN into the GTP-U header of the data.
Considering there may be several partners having roaming agreement with the operator which the GGSN belongs to, it requires the SCI mapping table for different PLMNs should be reserved in the GGSN side besides its own PLMN. 
2. The SGSN transfers the SCI without modification to BSC.
3. The BSC distinguish the SCI value according to the PLMN of its own.
3.3 SIRIG in sharing network
SIRIG for GERAN is supported in shared network for A/Gb mode GERAN PS domain as described in TS23.251. Both Solution 1 and 2 could be also used in the network sharing with some more mapping table configuration in the BSC side.
When solution 1 is applied, the number of SCI mapping tables reserved in the BSC side could be expanded. As the example showed in figure 2, when the BSC is shared by 3 operators, there are 3 series of mapping tables. In the PLMN1 series, the PLMN 1a to PLMN 1x is the PLMN of the partners. Optimistically, there might be some operator overlaps and the total number of the mapping tables could be less than 3*(X+1) in the case. 
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Figure 2 Tables configuration in BSC when solution 1 applied
When solution 2 is applied, the BSC should only reserve the mapping tables for all operators sharing it which are no more than 5. In the figure 3 is an example for 3 operators sharing the BSC.
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Figure 3 Tables configuration in BSC when solution 2 applied
3.4 Comparison of the two solutions
	Impacts on
	Solution 1
	Solution 2

	SGSN
	Indicator of the PLMN for the SCI
	None

	BSC
	Lots of SCI mapping table should be reserved especially in the network sharing it could be (M+1)* N at most.
M: number of the partners having roaming agreement with the serving operator
N: number of the operator sharing the network

	One SCI mapping tables for its own PLMN or several (5 at most) for the PLMNs sharing the network 


Table 1 Comparison of the two solutions
Besides the difference in the table 1, the configuration and maintenance of the mapping tables in BSC should be pointed out. Since the SCI is privately owned, the operator can update it when necessary. If operator A wants to add a new SCI value in the SCI mapping table,
· In solution 1, all BSC involved should update the SCI mapping table for the operator A. Not only the BSC belonging to the operator A but also BSCs belonging to the partners having roaming agreement with operator A.
· In solution 2, only the BSC belonging to the operator A should update the table and the GGSN involved should also update the SCI mapping table.
Comparing the number of BSCs and GGSNs, solution 2 obviously alleviates the complexity of the configuration and maintenance of SCI mapping table.
4 Conclusion
In solution 1, the PLMN distinguishing is performed by SGSN and the BSC is mapping the SCI based on the PLMN indicator from SGSN which results in lots of mapping tables reserved in the BSC especially in the network sharing. It’s not as flexible as solution 2 base on the GGSN. It is proposed that GERAN takes into account the analysis of solution 1 and the new possible solution based on the GGSN mapping and provides feedback to SA2 and CT4 for finding a better way.
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