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1. Introduction
In 3GPP CT1#80 Prague meeting, two CRs (C1-123462/C1-123463) were tabled for attempting to align the UE behaviour upon receipt of reject cause code #8 “GPRS services and non-GPRS services not allowed” for all the NAS procedures.

It is natural that the NW uses the cause #8 in the combined procedures and NW-initiated detach procedures. However, it was also clearly specified in TS 24.008 and TS 24.301 that the cause #8 was used by the NW in the normal (non-combined) attach procedure. Based on this, CRs (C1-123462/C1-123463) proposed to use #8 in normal (non-combined) RAU/TAU procedures and provided the justification in the reason for change.
During the online/offline discussion in CT1#80 Prague meeting, it was commented that #8 can be only used in the combined procedure but not in the normal (non-combined) procedure. It was also commented that #8 can be also used in the Service Request procedure if it can be used in the normal RAU/TAU procedure. Based on the further check on the history of definition and usage of #8 in TS 24.008, the inconsistency for using #8 in the normal attach was there since very beginning. Hence for the safe way forwards, the proposal was postponed to this meeting to enable the people has more time to double check related specification and product implementation.
This discussion paper attempts to show the check outcome of the history of #8 in TS 24.008/TS 24.301, analyse the current usage of #8 in NAS procedures, and finally propose a way forwards.
2. Discussion

2.1 History of cause code #8
In TS 24.301, the definition of cause code #8 was firstly given as below since version V2.0.0:

“Cause value #8 – EPS services and non-EPS services not allowed

      This cause is sent to the UE when it is not allowed to operate either EPS or non-EPS services.” 
From the version V2.0.0 to the current version V11.4.0, #8 was used in the normal EPS attach procedure as well as other combined procedures.
The above definition of #8 in TS 24.301 was copied from the definition of #8 in TS 24.008. In TS 24.008, the definition of cause code #8 was given as below since version V3.0.0 published in July 1999 (the earliest published version can be found in 3GPP website):

“Cause value = 8 GPRS services and non-GPRS services not allowed
      This cause is sent to the MS if it requests a combined IMSI attach for GPRS and non-GPRS services, but is not allowed to operate either of them.” 

Also, in the version V3.0.0, #8 was already used in the normal GPRS attach procedure as well as other combined procedures. One can see that the inconsistency of using #8 in normal GPRS attach was early introduced at that time based on the above definition.
Then the time come to CN1#36 Seoul meeting, a CR N1-042074 [1] was agreed to correct the definition of cause code #8 in TS 24.008 and the definition was changed as below since version V6.7.0:
“Cause value = 8 GPRS services and non-GPRS services not allowed


This cause is sent to the MS when it is not allowed to operate either GPRS or non-GPRS services.” 

When seeing the reason for change of this agreed CR, one can see that the CR was mainly to clean-up the above inconsistency between the procedural subclause and the definition given in Annex G.6 for #8. Now based on the new definition, the NW could also use #8 in the non-combined procedures (including normal RAU and service request procedure). Note that the above new definition was used in TS 24.008 since V6.7.0 to the current V11.4.0 without any change.
Based on above history check, we could get the below conclusion:

The cause code #8 could be used by the NW in the normal (non-combined) GMM/EMM procedures, including normal attach/RAU/TAU and service request procedure.
2.2 Current usage of cause code #8
This section provides the analysis on the current usage of #8 and its potential problems.
2.2.1 Mapping of S6a error code to cause code #8
In TS 29.272 [2] Annex A, #8 was listed in the defined “Table A.1: Mapping between S6a error codes and NAS Cause Code values” as below:
	Reject indication from HSS to MME over S6a/S6d
	NAS Cause Code to UE

	DIAMETER_ERROR_USER_UNKNOWN (5001)
	#8 "EPS services and non-EPS services not allowed"




The S6a error code “DIAMETER_ERROR_USER_UNKNOWN” indicates an error which falls within a permanent failures category shall be used to inform the peer that the request has failed, and should not be attempted again, as specified in TS 29.272:
“7.4.3.1
DIAMETER_ERROR_USER_UNKNOWN (5001)

This result code shall be sent by the HSS to indicate that the user identified by the IMSI is unknown”
Furthermore, in which case the HSS will provide the code “DIAMETER_ERROR_USER_UNKNOWN” to the SGSN/MME during the S6a Update Location procedure, it was specified in TS 29.272 as below:
“5.2.1.1.3
Detailed behaviour of the HSS

When receiving an Update Location request the HSS shall check whether subscription data exists for the IMSI.

If the HSS determines that there is not any type of subscription for the IMSI (including EPS, GPRS and CS subscription data), a Result Code of DIAMETER_ERROR_USER_UNKNOWN shall be returned.”
During the normal (non-combined) GMM/EMM procedure, the SGSN/MME could also initiate the S6a Update Location procedure to the HSS. Based on this, one can see the NW can also use #8 in the normal (non-combined) GMM/EMM procedure.
2.2.2 Problem of current usage of cause code #8
Currently, the UE behaviour upon receipt of #8 was dedicated defined for the combined GMM/EMM procedures, the NW-initiated detach procedure and the normal attach procedures, but was missing for the normal RAU/TAU and Service Request procedures.
For the normal TAU procedure, when a EPS attached UE (in EMM-REGISTERED state) moves into a new vPLMN and this vPLMN is not allowed to operate either EPS or non-EPS services for this UE (due to no any subscription for the IMSI), then the TAU request could be rejected with cause #8 “EPS services and non-EPS services not allowed”. Note that in the case of inter-PLMN mobility, the TAU procedure is initiated for initial registration to the new PLMN (i.e. in this case, the TAU is more liked as the EPS attach). The similar case could also happen for the RAU procedure.
For the Service Request procedure, one may be wondering why #8 could be used by the NW due to normally the SGSN/MME will not update the HSS during the Service Request procedure. It is true, but as described in TS 23.060 sub 6.12.1 and TS 23.401 sub 5.3.4.1, the SGSN/MME was still allowed to initiate the Authentication procedure during the Service Request procedure. That is to say the SGSN/MME will initiate the S6a Authentication Information Retrieval Procedure as described in TS 29.272 to request Authentication Information from the HSS. During the Authentication Information Retrieval Procedure, the HSS could provide the code “DIAMETER_ERROR_USER_UNKNOWN” to the SGSN/MME, which will be mapped to the NAS cause code #8. Note that #7 “GPRS/EPS services not allowed” was already used in the Service Request procedure.

However, the UE behaviour upon receipt of #8 during the normal RAU/TAU and Service Request procedures was unspecified in the current TS 24.008 and TS 24.301. Then the UE will act as in an abnormal case, e.g. case d) in TS 24.301 subclause 5.5.3.2.6. The action as an abnormal case is dangerous due to the UE will re-try for at least five times to the same PLMN and will always be rejected with cause #8. Similar as cause #7, cause #8 was fallen within a Permanent Failures category as defined in TS 29.272. Hence, the UE should not retry to the same PLMN and should act as when receiving a normal attach reject with cause #8.
3. Conclusion

Based on the above analysis, it is proposed to use #8 during the normal RAU/TAU and Service Request procedures and to dedicated specify the UE behaviour upon receipt of #8 during such procedures, i.e. to act as when receiving a normal attach reject with cause #8.
The proposal is shown in CR C1-124600 for TS 24.301 and C1-124601 for TS 24.008.
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