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Background

		When the UE moves from GERAN/UTRAN to E-UTRAN the GUTI provides a mapped P-TMSI and RAI:

		GUTI=<GUMMEI><M-TMSI>

		GUMMEI=<MCC><MNC><MME group Id><MME Code>

		Mapped GUMMEI=<MCC><MNC><MME group Id=LAC><MME Code=8 msb of NRI>



		In 23.003 it is specified:

		The values of <LAC> and <MME group id> shall be disjoint, so that they can be differentiated. The most significant bit of the <LAC> shall be set to zero; and the most significant bit of <MME group id> shall be set to one. Based on this definition, the most significant bit of the <MME group id> can be used to distinguish the node type, i.e. whether it is an MME or SGSN.
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Problem A

		Some operators have already used the full 16-bit value of LAC

		Some LAC values have MSB set to 1 i.e. in the EPS the LAC value is interpreted as being a native MME Group ID!



		Incorrect setting of MSB gives erroneous behavior in two nodes:



		A1: The GUMMEI IE is sent on RRC to eNodeB for selection of MME

		With a mapped GUMMEI with MSB=1 the eNodeB tries to match the LAC value with the configured MME Group ID value!

		The mismatch results in that eNodeB selects an arbitrary MME and not the MME where the UE is registered. This causes additional signalling, also over air.



		A2: The GUTI is sent on NAS (TAU Request) to allow the MME to find the old CN node for context request i.e. old SGSN or old MME

		With a mapped GUTI with MSB=1 the MME tries to do a DNS lookup of an MME instead of an SGSN! 
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Problem B

		A LAC sent to eNodeB in mapped GUMMEI cause a configuration issue at the eNodeB and MME.

		eNodeB needs to reserve memory resources for 32k (15 bits) LAC values

		A large amount of LAC configuration data is needed in MME to support eNodeB

		A large amount of data is sent in the single IE ServedGUMMEIs in SETUP RESPONSE and that this will challenge the implementation of commercially available SCTP stack implementation since the message size may exceed 64kB (32k LAC values where each require 16 bits + in addition also other components of the IE).
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Solution alternatives (1/3)

Keep msb in LAC and MME Group ID as an indicator of mapped or not mapped GUMMEI

Update all LAC values where MSB is set to 1 in the network.

No changes needed in EPS

Solves problem A 

Does not solve problem B



New value defined in GUTI IE to indicate mapped or not mapped GUTI

Needs UE and MME update from rel-8

Does not solve eNodeB selection of MME (problem A1) 

Solves MME DNS lookup of old CN node (problem A2)

Does not solve problem B
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Solution alternatives (2/3)

Use existing IE in TAU Request as indicator of mapped or not mapped GUTI

The "GPRS ciphering key sequence number“ can be used as indicator

24.301 8.2.29.3: "The UE shall include this IE if the UE performs an A/Gb mode or Iu mode to S1 mode inter-system change in EMM-IDLE mode and the TIN indicates "P-TMSI”

A clarification to standard should be to state that the UE shall not include it at intra-LTE TAU

Needs MME update from rel-8

Backwards compatible with Rel-8 UEs

Does not solve eNodeB selection of MME (problem A1) 

Solves MME DNS lookup of old CN node (problem A2)

Does not solve problem B
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Solution alternatives (3/3)



 Change of GUMMEI handling on RRC in UE

Change UE behavior so that if valid GUTI exists in UE the valid GUTI is sent to eNodeB

Changes only on RRC-level not on NAS-level 

Needs UE update from rel-9

Works also with legacy UEs but with increased signalling.

No impact on eNodeB

Solves eNodeB selection of MME (problem A1) 

Does not solve MME DNS lookup of old CN node (problem A2)

Solves problem B
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Conclusion

		None of the shown alternatives will by itself solve all problems presented in this document



		By combining some of the alternatives both problems can be solved.

		Combine alternative 2 and alternative 4.

		2: New value defined in GUTI IE to indicate mapped or not mapped GUTI

		This will require changes in both UE and MME from rel-8



		If there exist a valid GUTI this shall be sent to eNodeB on RRC level

		This will require changes in UE

		No changes to eNodeB is needed

		Introduced in rel-8 or rel-9?



		Combine alternative 3 and alternative 4.

		3: Use "GPRS ciphering key sequence number“ as indicator on NAS level.

		This will only require changes in MME

		No changes in UE

		A clarification to standard should be to state that the UE shall not include "GPRS ciphering key sequence number“ at intra-LTE TAU



		4: If there exist a valid GUTI this shall be sent to eNodeB on RRC level

		This will require changes in UE

		No changes to eNodeB is needed

		Introduced in rel-8 or rel-9?



		With these changes the reservation of the LAC MSB is not needed  
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Additional details related to problem A1 and problem B (1/3)

		Configuration data in eNodeB used for selection of MME



E-UTRAN

Served GUMMEIs [1 – max no of RATs]

MSB = 1

PLMN 1

PLMN 2

-

-

MMEC 1

MMEC 2

-

-

MME G ID 1

MME G ID 2

-

-

e.g. 2G/3G

Served GUMMEIs

MSB = 0

PLMN 1

PLMN 2

-

-

NRI 1

NRI 2

-

-

LAC 1

LAC 2

-

-

One ID per MME pool to which the eNodeB is connected to.

Typical 1 to 3 MME G IDs (Max no of pools are 32k)

One ID per operator served by the MME

(Max no of PLMNs are 8)

All MMEs serving the MME pools

(max no of MMEs are 256)

There exits no SGSN pool ID and the LAC is used instead.

Typical thousands of LACs per SGSN Pool

(Max no of LACs are 32k)

One ID per operator served by the MME

(Max no of PLMNs are 8)

All MMEs (NRI value mapped to MMEC) serving the MME pools

(max no of MMEs are 256)
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Additional details related to problem A1 and problem B (2/3)

		The standard does not mandate to configure LAC in the eNodeB

		LAC configured in eNodeB

		A matching LAC code identifies the UE as registered by an associated SGSN, i.e. an SGSN for which the eNodeB shall select a specific MME in order to get coordinated UE handling. Supports the use of combined or associated SGSN/MME

		There is no parameter SGSN pool ID. An SGSN pool is instead defined by the location areas / routing areas it serves. This results in a large amount of data to be configured as there are typically thousands of LACs per SGSN pool.

		One MME Group ID entry representing one MME pool corresponds to thousand of LAC entries to represent one SGSN pool 



		LAC not configured in eNodeB

		Reduced support for combined or associated SGSN/MME selection

		Problem occurs first time going from 2G/3G to LTE, resulting in random selection of MME. Association is resolved when UE moves back to 2G/3G and associated SGSN is selected based on allocated GUTI.

		If UE provides a mapped GUMMEI (TIN=P-TMSI) 

		<PLMN><LAC><NRI> sent on RRC-layer to eNodeB

		No match of LAC in eNodeB  random selection of MME

		Even if valid GUTI exists in the UE a new MME is selected
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Additional details related to problem A1 and problem B (3/3)

		Alternative 4 gives a solution to problem A1 and problem B

		If valid GUTI is sent on RRC-level to eNodeB there is no need to configure LAC in the eNodeB

		Amount of configuration data in MME is reduced

		No indication of mapped or non mapped GUMMEI is needed

		If no valid GUTI exist a random MME selection is made

		No impact on eNodeB as this is only a change of configuration

		By not configuring LAC into eNodeb this alternative will add some extra signalling in case associated/combined SGSN/MME are configured.

		At first access change to LTE a random selection will be made of a new MME. This MME is not associated to the old SGSN.

		At next access change to 2G/3G a new SGSN will likely be selected based on the allocated GUTI mapped into P-TMSI and old RAI (NRI value matching the MME code). This selection of new SGSN generates the additional signalling.

		From this point on the coordination between SGSN and MME work as in existing solution with LAC configured into eNodeB
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