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1. Introduction
[bookmark: OLE_LINK11]CT1 received an incoming LS C1-171300 (S1-171468) on network selection optimisation from SA1. In this LS, an SA1 agreed CR (S1-171467) was attached for CT1’s review but the CR was finally not approved in SA#75 plenary and sent back to SA1. In SA#75 plenary, a new Rel-15 SA1 WID (SP-170277) named "HPLMN Radio Access Technology deployment Optimisation in Network Selection" (HORNS) was approved.

When checking problems/objectives of this new Rel-15 SA1 WID and the change parts of SA1 agreed CR, one can recall that for CT1, this is not a new topic. In CT1#101 meeting (Nov. 2016), CT1 have discussed a discussion paper (C1-164961) and a supporting CR (C1-164962) on the same topic but no consensus achieved at that time (CR was postponed).

This discussion paper attempts to provide a technical analysis and evaluation on problems need to be addressed in Rel-15 SA1 WID HORNS for network selection optimisation from stage 2 protocol perspective, to propose some proposals for problems, and finally to conclude a way forward in CT1.

2. Problems to be addressed in Rel-15 SA1 WID HORNS
Problems need be addressed by HORNS include (copied from SP-170277):
"1) In the case of an operator that has deployed only certain access technologies (for instance only 4G), when the UE powers up in an area where there is no coverage of the operator’s deployed access technologies, the current procedures in TS 23.122 [1] subclause 4.4.3.1.1 cause the UE to search for all access technologies that the UE is capable of in an attempt to find the HPLMN. Clause 4.4.3.1.1 of TS 23.122 states that the UE shall search for all access technologies that it is capable of. Therefore, not only will the UE scan for those technologies which are deployed to discover that they are absent in the UEs current location, the UE will also scan for those technologies that the UE support but the HPLMN has not deployed. This will cause a delay before the UE would move on to the next stage of the scan – looking for other PLMNs outside the HPLMN/EHPLMN lists.

2) When the UE is in an area where there is no coverage of the HPLMN, the UE will attempt to find another PLMN/access technology combination. It is however possible that the HPLMN has a roaming agreement with the other PLMN only for specific access technologies. For instance, the HPLMN may have a roaming agreement in VPLMN B for 3G access technology, but not for 4G access technology."

From CT1 perspective, Problem #1 mainly refers to HPLMN selection procedure while Problem #2 refers to VPLMN selection procedure in roaming. Both procedures are defined in stage 2 TS 23.122 under CT1 scope.

3. Discussion on problems of HORNS
In this section, if it is not described explicitly, it is assumed that related PLMN selectors (e.g. "HPLMN Selector with Access Technology", "User Controlled PLMN Selector with Access Technology" and "Operator Controlled PLMN Selector with Access Technology") are present in the USIM card.

3.1. On problem #1
As referred in problem statement in HORNS, in the current TS 23.122 (v14.2.0), for H(E)PLMN selection, it states (copied):
"f)	In i, the MS shall search for all access technologies it is capable of. No priority is defined for the preferred access technology and the priority is an implementation issue, but "HPLMN Selector with Access Technology" data file on the SIM may be used to optimise the procedure.
g)	In i, an MS using a SIM without access technology information storage (i.e. the "HPLMN Selector with Access Technology" data file is not present) shall search for all access technologies it is capable of. The priority ordering amongst the access technologies is implementation dependent. A packet only MS which supports GSM COMPACT using a SIM without access technology information storage shall also assume GSM COMPACT access technology as the lowest priority radio access technology."

Problem #1 refers to above two bullets, typically it refers to the yellow highlighted text. We have done a long-time history check on these two bullets and found some related events listed in Annex of this paper.

Based on historic findings and the current situations, we would like to share our technical analysis and evaluation as below:
(a) From Annex (1), one can clearly see that at the very beginning in R99, the RATs search for HPLMN is limited to the RATs deployed by the HPLMN or the RATs included in the PLMN selector. This is very similar as the proposal given in S1-171467 and C1-164962. Hence we could have:

Observation #1: What’s proposed in S1-171467 and C1-164962 by limiting the HPLMN search to the RATs included in the HPLMN Selector on USIM is not new but existed at the very beginning before R99.

(b) CT1 (CN1) have discussed this topic in R99 since May 2000 and have agreed to extend the HPLMN search to all UE supported access technologies by intention, i.e., the limitation on RATs included in the HPLMN selector was removed. Even now it is difficult to find the exact technical reasons behind this (due to no detailed reason for change given in the agreed CR), from the Chairman Report and the LS exchanged between CN1, SA1 and RAN2, there should be some technical reasons to justify these essential updates on HPLMN selection.

Observation #2: 3GPP have intentionally extended the HPLMN search to all UE supported access technologies since R99.

(c) From Annex (8), we can see this HPLMN selection procedure has worked very well for a very long time (16.5 years). Meanwhile, many new RATs, e.g. UMTS, LTE, etc. were worldwide deployed and so far there is no official report on any problems in the field. Now, even as indicated in the justification of HORNS, e.g., "As the 3GPP ecosystem expands into narrow-band radio modes for IoT, low power devices, 5G systems, public safety etc.", it is still very hard to see any difference from the case when 3GPP ecosystem expands into UMTS and LTE in the past. If now 3GPP treats the limitation on RATs included in the HPLMN selector as an optimization of PLMN selection, then the story is going back to R99 and 3GPP will likely trigger the same round of discussion on the same topic, for which happened in almost 17 years ago.

Observation #3: HPLMN selection is a very complicated and important UE behaviour which has worked very well for almost 17 years. The same round of discussion on the same topic should be avoided in 3GPP.

(d) About the text "the MS shall search for all access technologies it is capable of", strictly speaking, there can be two different interpretations from implementation perspective:
(i) It indicates the MS shall search for all RATs it is capable of before deciding which PLMN/RAT combination to select; and 
(ii) It indicates the UE’s intention to search its HPLMN on all supported RATs, but during the selection procedure, once the UE finds its HPLMN is available on a RAT, it will select it and abort the subsequent search procedure for other supported RATs.

(e) We believe the interpretation (ii) reflects the real intention of that text in TS 23.122, because:
(i) In the LS N1-000703 sent to SA1, CN1 clearly indicated "If the HPLMN isn’t found by scanning this access technology(ies), then the MS will extend the scan for HPLMN to all its supported access technologies.". This does mean the MS will not continue to scan other its supported RATs if the HPLMN is found by scanning RATs in the HPLMN selector; and
(ii) In TS 23.122, the interpretation (i) is intentionally covered by another wording, e.g. in the same subclause 4.4.3.1.1 as f) and g):
"d)	In iv and v, the MS shall search for all access technologies it is capable of, before deciding which PLMN to select."

Observation #4: The wording "the MS shall search for all access technologies it is capable of" without "before deciding which PLMN to select" in TS 23.122 just indicates the UE’s intention to search its HPLMN in all supported RATS, but during the selection procedure, once the UE finds its HPLMN is available on a RAT, it will select it and abort the subsequent search procedure for other supported RATs.

Similarly, based on the text indicated the LS N1-000703 sent to SA1. Observation #4 can also apply to RPLMN selection as well.

(f) If keeping Observation #4 and the MS can use the HPLMN selector to optimise the search procedure in mind, we can evaluate Problem #1 case by case in Table #1 (assuming the MS supports 2G, 3G and 4G):

Table #1. Evaluation on Problem #1 per scenarios
	No.
	Scenario description
	HPLMN selector provision in USIM
	HPLMN selection procedure as per TS 23.122
	HPLMN selection procedure as proposed in S1-171467 and C1-164962
	Any delay?

	I
	An operator only deployed a part of RAT homogeneously in whole country (e.g. only 4G)
+
The UE powers on in an area in which the deployed RAT is available
	Only 4G
	1. Firstly to search 4G and can find its HPLMN is available.
2. To select its HPLMN and procedure ends here.
	1. Firstly to search 4G and can find its HPLMN is available.
2. To select its HPLMN and procedure ends here.
	No

	II
	An operator only deployed a part of RAT homogeneously in whole country (e.g. only 4G)
+
The UE powers on in an area in which NONE of deployed RAT is available
	Only 4G
	1. Firstly to search 4G and cannot find its HPLMN is available.
2. To search 3G and 2G and still cannot find its HPLMN is available.
3. Try to select other PLMNs.
	1. Firstly to search 4G and cannot find its HPLMN is available.
2. Try to select other PLMNs directly.
	Yes

	III
	An operator only deployed a part of RAT but NOT homogeneously in whole country (e.g. only 4G in area X and only 3G in area Y)
+
The UE powers on in an area in which one of deployed RAT is available
	4G, 3G
(4G is higher than 3G)
	1. Firstly to search 4G and can find its HPLMN is available (in area X) or
2. To search 3G and can find its HPLMN is available (in area Y).
3. To select its HPLMN and procedure ends here.
	1. Firstly to search 4G and can find its HPLMN is available (in area X) or
2. To search 3G and can find its HPLMN is available (in area Y).
3. To select its HPLMN and procedure ends here.
	No

	IV
	An operator only deployed a part of RAT but NOT homogeneously in whole country (e.g. only 4G in area X and only 3G in area Y)
+
The UE powers on in an area in which NONE of deployed RAT is available
	4G, 3G
(4G is higher than 3G)
	1. Firstly to search 4G and cannot find its HPLMN is available.
2. To search 3G and cannot find its HPLMN is available.
3. To search 2G and still cannot find its HPLMN is available
4. Try to select other PLMNs
	1. Firstly to search 4G and cannot find its HPLMN is available.
2. To search 3G and cannot find its HPLMN is available.
3. Try to select other PLMNs.
	Yes
But only 2G is additionally scanned



From Table #1, one can see:
(i) In cases I and III, i.e., the UE powers on in an area in which one of deployed RATs is available, there is no delay on the PLMN selection. These two cases are more often than cases II and IV in the field.

(ii) Only in cases II and IV, i.e., the UE powers on in an area in which NONE of deployed RATs is available, the PLMN selection is delayed. However, how often this case will happen? Normally the operator will try to improve their network coverage as far as possible, so this more likely happens in some corner areas, e.g. in the lift, in the cave, in the subway, in the basement or in the border of a country.

Please note that this is also tightly dependent on the provision of HPLMN selector in the USIM by the operators, e.g. in scenario II and IV, if the operator configures 2G, 3G and 4G in the USIM, then there is no delay. Even the operator only deployed part of RATs in the field, they can still configure other RATs in the USIM, for future deployment. So far, there is no regulatory enforcement that the operators cannot do this. On the contrary, in the field, the operator will more likely to do this, e.g. an operator originally plans to deploy 2G, then it can still provision 3G and 4G in the USIM to pave the way to deploy 3G and 4G in the future. Note that once a USIM card has issued to the market, it is not an easy and economical way for an operator to update the USIM card.

Observation #5: The benefit from the proposal in S1-171467 and C1-164962 is little, i.e., to avoid the delay of PLMN selection only in cases of the UE powers on in an area in which NONE of deployed RATs is available and only deployed RATs are provisioned in the USIM card.

(g) However, we cannot only see the benefit from the proposal in S1-171467 and C1-164962, but should also to evaluate the potential risks created by this proposal (see Table #2, assuming the MS supports 2G, 3G and 4G). Keep in mind (as in Observation #1), this proposal was already there before R99 and then was intentionally removed by 3GPP, which should be driven by some technical reasons.

Table #2. Risks evaluation on proposal in S1-171467 and C1-164962
	No.
	Scenario description
	HPLMN selector provision in USIM
	Risks for current TS 23.122
	Risks for proposal in S1-171467 and C1-164962

	I
	An operator is undergoing removal of an old RAT (e.g. 2G) in some regions and to sell new USIM cards for their subscribers located in those regions (e.g. 2G was removed from the new sold USIM card). 

These subscribers used the new USIM card move to other regions in which only 2G was deployed, or 2G had better coverage than other RATs.
	4G, 3G
(4G is higher than 3G)
No 2G
	No.
	Yes.
The user will never (or more likely cannot) obtain services from this operator (HPLMN), as the UE cannot select its HPLMN by searching 2G even the UE supports 2G.
This causes bad user experience and complaints to operators.

	II
	A user changing mobile phone will be more often than changing USIM card. The user already got the USIM card in which the HPLMN Selector was already provisioned with 4G and 3G, but no 2G.

Hereafter, the user changes a new mobile phone which implemented the new Rel-15 feature as proposed in S1-171467 and C1-164962 but the user still uses the old USIM card for the new phone.
	4G, 3G
(4G is higher than 3G)
No 2G
	No.
	Yes.
When this new phone switches-on, it will never search 2G HPLMN and in case of currently there is only 2G HPLMN available, the user will not get services from HPLMN.
This causes bad user experience and complaints to operators.

	III
	A virtual operator (MVNO) assigned a contract with a traditional operator (MNO) to provide mobile services to its users. The contract may include, e.g.to rent MNO’s RAN and CN, to issue the USIM card by MVNO itself, in case of no coverage of MVNO, its user can still obtain services from its partner MNO, the MVNO configures its partner MNO as an EHPLMN in the USIM.

An MVNO only provides 4G services to its users and hence it will only provision 4G in the HPLMN selector in the USIM card it issued.
	Only 4G

MVNO PLMN ID and MNO PLMN ID is in EHPLMN list

MVNO PLMN ID is higher than MNO PLMN ID
	No.
	Yes.
When a user of this MVNO moves out of the coverage of MVNO, but still in its partner MNO’s 2G or 3G coverage, the user will never obtain services from its EHPLMN (the partner MNO) even the UE supports 2G and 3G and in the 2G/3G coverage of its EHPLMN.
This causes bad user experience and complaints to operators.

	IV
	An operator who only deployed 2G and 3G so far and has issued the USIM card to the market. In the issued USIM cards, only 2G and 3G are provision in the HPLMN selector.

Now this operator want to deploy 4G and want to provide 4G services to its old users who hold the old USIM cards.
	2G, 3G
No 4G
	No.

Only needs to update the information for the old users at the CN, e.g. the subscription data in HSS
	Yes,
The operator has to update all old USIM card issued to old users. However, the old USIM cards were already in the field and it is not an easy and economical way for an operator to update all old USIM cards.
This causes bad user experience and complaints to operators.



From Table #2, one can see:
(i) [bookmark: OLE_LINK1]More potential risks can jump out for the proposal in S1-171467 and C1-164962 in observed cases. Also in more other cases which are not listed in Table#2, the similar risks may happen as well. This needs more time to do an exhaustive study to have a whole picture.

(ii) To avoid the risks as far as possible, once following the proposal in S1-171467 and C1-164962, the operator is mandatory to configure all RATs it deployed, even in some regions only part of RATs (3G, or 4G) were deployed or some deployed RATs need to be removed.

(iii) To avoid updating all old USIM cards issued in the field, once following the proposal in S1-171467 and C1-164962, the operator needs to keep the USIM content up to date and also to provision new RATs which may be deployed in the future. Without proper up-to-date maintenance of USIM card this way have serious drawback of avoidance/degradation of services as potentially available PLMN/RATs would not be scanned or not taken into account for registration.

Observation #6: More potential risks exist for the proposal in S1-171467 and C1-164962 and an exhaustive study is required to evaluate the whole risks. The proposal may cause bad user experience and complaints to operators in the field.

Observation #7: To avoid risks, operators need to update USIM cards more often than current, which adds operators’ OPEX.

(h) All in all, from bullets (a) – (g), we could have a summarized observation:
Observation #8: Problem #1 in SA1 HORNS is not a new and real problem from CT1 perspective. The benefit from the proposal in S1-171467 and C1-164962 is very little but created more potential risks on bad user experience, complaints to operators and adding operators’ OPEX.

3.2. On problem #2

Problem #2 happens in the roaming cases. For the roaming cases, different from HPLMN selection, other two PLMN selectors need to be taken into account: "User Controlled PLMN Selector with Access Technology" and "Operator Controlled PLMN Selector with Access Technology". Considering user controlled PLMN selector is out of control of operators, here we assume only operator controlled (OC) PLMN selector is provisioned in the USIM card by operator.

For PLMN selection in operator controlled PLMN selector, below requirements is specified in the current TS 23.122:
"c)	In ii and iii, the MS should limit its search for the PLMN to the access technology or access technologies associated with the PLMN in the appropriate PLMN Selector with Access Technology list (User Controlled or Operator Controlled selector list). 
	An MS using a SIM without access technology information storage (i.e. the "User Controlled PLMN Selector with Access Technology" and the "Operator Controlled PLMN Selector with Access Technology" data files are not present) shall instead use the "PLMN Selector" data file, for each PLMN in the "PLMN Selector" data file, the MS shall search for all access technologies it is capable of. The priority ordering amongst the access technologies is implementation dependent."

Observation #9: In case of operator controlled PLMN selector is provisioned in the USIM card, the MS should limit the PLMN search to the RATs in this selector.

Keep observation #9 in mind, Problem #2 can be evaluated per roaming scenarios as shown in Table #3:

Table #3. Evaluation on Problem #2 per roaming scenarios
	No.
	Scenario description
	OC PLMN selector provision in USIM
	Evaluation

	I
	UE’s HPLMN has a roaming agreement with VPLMN A for 2G and 3G only, not for 4G.
	2G, 3G, 4G for VPLMN A

4G is higher than 3G than 2G
	The UE can select VPLMN A and try to register it via 4G, but it will be rejected due to no roaming agreement for 4G.

Problem #2 happens

	II
	UE’s HPLMN has a roaming agreement with VPLMN A for 2G and 3G only, not for 4G.
	2G, 3G for VPLMN A

3G is higher than 2G

No 4G
	The UE can select VPLMN A and can successfully register it via 3G or 2G.

Problem #2 CANNOT happen

	III
	UE’s HPLMN has a roaming agreement with VPLMN A for 4G only, not for 2G and 3G.
	2G, 3G, 4G for VPLMN A

4G is higher than 3G than 2G
	The UE can select VPLMN A and can successfully register it via 4G.

If VPLMN A’s 4G is not available in UE’s current area, the UE can still select VPLMN A and try to register it via 3G or 2G, but it will be rejected due to no roaming agreement for 3G or 2G.

Problem #2 CANNOT happen if 4G is available.

Problem #2 happens if 4G is not available.

	IV
	UE’s HPLMN has a roaming agreement with VPLMN A for 4G only, not for 2G and 3G.
	Only 4G for VPLMN A

No 2G and 3G
	The UE can select VPLMN A and can successfully register it via 4G.

Problem #2 CANNOT happen



From Table #3, we can see:
(a) Case I is not a common case in which why 4G is provisioned as the highest RAT in the OC PLMN selector if there is no roaming agreement for it. One valid consideration is: to avoid updating the USIM card in the future, the home operator may provision all deployed RATs in the selector even currently there is no roaming agreement for certain RAT (in order to pave the way to have roaming agreement for it in the future). However, 3GPP has already defined a mechanism named "Steering of roaming" (see below text copied from TS 23.122) to enable the home operator to steer the priority in the roaming. Case III is very similar as Case I. Hence, Case I and Case III can be obsolete.
"4.4.6	Steering of roaming
If the MS receives a USAT REFRESH command qualifier (3GPP TS 31.111 [41]) of type "Steering of Roaming", the MS shall:
a) replace the highest priority entries in the "Operator Controlled PLMN Selector with Access Technology" list stored in the ME with the list provided in the REFRESH command;"

(b) If the home operator only provisions the roaming agreement associated RATs in the OC PLMN selector (like Case II and Case IV), Problem #2 will not happen.

Observation #10: Problem #2 cannot happen in case of home operator only provisions the roaming agreement associated RATs in the operator controlled PLMN selector in the USIM card.


4. Proposals
4.1. Proposals for problem #1
As discussed in section 3.1 for Problem #1, we would propose:

Proposal #1: No change is needed to the current HPLMN and RPLMN selection procedure for Problem #1.

Based on bullets (d) and (e) and Table #1, if some companies insist on that the current text "the MS shall search for all access technologies it is capable of" can be implemented as different ways by different UE vendors, then the only thing needs to be clarified in TS 23.122 is just to add a NOTE to provide a clear information for the UE implementation, e.g.:
"NOTE: The MS can abort the search procedure once it finds the HPLMN or the highest priority EHPLMN is available on an access technology."

Proposal #2: To add a NOTE in TS 23.122 to provide clearly information for the UE implementation on HPLMN and RPLMN selection.

We believe this NOTE is just to provide information for UE implementation so no need to change service requirement in stage 1.

4.2. Proposals for problem #2
As discussed in section 3.2, there is no real problem based on Observation #9 and #10. Hence no change is needed for Problem #2.

Proposal #3: No change is needed to the current VPLMN selection procedure in roaming for Problem #2.

[bookmark: OLE_LINK8]5. Conclusion
This discussion paper provided a technical analysis and evaluation on problems need to be addressed in Rel-15 SA1 WID HORNS for network selection optimisation from stage 2 protocol perspective. 

Below observations were proposed based on history check and technical discussion:
Observation #1: What’s proposed in S1-171467 and C1-164962 by limiting the HPLMN search to the RATs included in the HPLMN Selector on USIM is not new but existed at the very beginning before R99.

Observation #2: 3GPP have intentionally extended the HPLMN search to all UE supported access technologies since R99.

Observation #3: HPLMN selection is a very complicated and important UE behaviour which has worked very well for almost 17 years. The same round of discussion on the same topic should be avoided in 3GPP.

Observation #4: The wording "the MS shall search for all access technologies it is capable of" without "before deciding which PLMN to select" in TS 23.122 just indicates the UE’s intention to search its HPLMN in all supported RATS, but during the selection procedure, once the UE finds its HPLMN is available on a RAT, it will select it and abort the subsequent search procedure for other supported RATs.

Observation #5: The benefit from the proposal in S1-171467 and C1-164962 is little, i.e., to avoid the delay of PLMN selection only in cases of the UE powers on in an area in which NONE of deployed RATs is available and only deployed RATs are provisioned in the USIM card.

Observation #6: More potential risks exist for the proposal in S1-171467 and C1-164962 and an exhaustive study is required to evaluate the whole risks. The proposal may cause bad user experience and complaints to operators in the field.

Observation #7: To avoid risks, operators need to update USIM cards more often than current, which adds operators’ OPEX.

Observation #8: Problem #1 in SA1 HORNS is not a new and real problem from CT1 perspective. The benefit from the proposal in S1-171467 and C1-164962 is very little but created more potential risks on bad user experience, complaints to operators and adding operators’ OPEX.

Observation #9: In case of operator controlled PLMN selector is provisioned in the USIM card, the MS should limit the PLMN search to the RATs in this selector.

Observation #10: Problem #2 cannot happen in case of home operator only provisions the roaming agreement associated RATs in the operator controlled PLMN selector in the USIM card.

Three proposals were provided for two problems:
Proposal #1: No change is needed to the current HPLMN and RPLMN selection procedure for Problem #1.

Proposal #2: To add a NOTE in TS 23.122 to provide clearly information for the UE implementation on HPLMN and RPLMN selection.

Proposal #3: No change is needed to the current VPLMN selection procedure in roaming for Problem #2.

[bookmark: _GoBack]It proposes CT1 to discuss observations and proposals provided in this paper. CR C1-171408 for TS 23.122 under TEI15 covers proposal #2 and a draft reply LS to SA1 is tabled in C1-171409.
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Annex: History check on problem #1
This Annex covers the findings of history check on problem #1 to be addressed in SA1 HORNS.
(1) In a very earlier version TS 23.122 v3.0.0 in Dec.1999 (R99), there is no bullet f) in subclause 4.4.3.1, instead there is a bullet c) stated as below:
"c)	In step i and ii, the MS should limit its search of network types to the one associated with the PLMN which it is attempting to select and register to (HPLMN or any PLMN on the PLMN selector). If a PLMN entry on the PLMN selector specifies more than one network type, the MS may scan for network types in the order of the time it takes to identify them (with the exception of requirement b), starting with the network type that takes the shortest time to identify."

(2) In CN#11 meeting in Mar. 2000, Two CRs (N1-000285 and N1-000301) proposed to provide very similar changes on above bullet c), typically to change "network types" to "access technologies". These two CRs were merged into N1-000303 and finally revised to N1-000538 which was rejected in this meeting.

(3) In CN#12 meeting in May 2000, CR N1-000630 (revision of N1-000538) proposed to change above bullet c) as below:
"c)	In  i, ii and iii, the MS should limit its search  for the PLMN to the access technology or access technologies associated with the PLMN   in the appropriate PLMN Selector with Access Technology list (HPLMN or User Controlled  or Operator Controlled selector list). An MS using a SIM without access technology information storage (i.e. the HPLMN Selector with Access Technology, User Controlled PLMN Selector with Access Technology and the Operator Controlled PLMN Selection with Access Technology data fields are not present) shall instead use the PLMN Selector data field and assume GSM access technology as the highest priority radio access technology for all PLMNs."

(4) During CN#12 meeting, a joint N1-R2 meeting was scheduled on PLMN selection. Based on discussion in the joint meeting, N1-000630 was revised to N1-000719 in which the extension of the scan of HPLMN and RPLMN for all supported access technologies was added, i.e. the step i for HPLMN selection was move from bullet c) to a new bullet f):
"c)	In  ii and iii, the MS should limit its search  for the PLMN to the access technology or access technologies associated with the PLMN   in the appropriate PLMN Selector with Access Technology list (User Controlled  or Operator Controlled selector list). An MS using a SIM without access technology information storage (i.e. User Controlled PLMN Selector with Access Technology and the Operator Controlled PLMN Selector with Access Technology data fields are not present) shall instead use the PLMN Selector data field and assume GSM access technology as the highest priority radio access technology for all PLMNs."

"f) 	In i, the MS shall search for all access technologies it is capable of. The MS shall start its search using the access technologies stored in the HPLMN Selector with Access Technology data field on the SIM in priority order."

There is no reason provided for this change and only one general text provided in the reason for change of N1-000719, i.e.
"Modifications are required to 23.122 to support the requirements in the latest 22.011"

However, from the chairman meeting report of CN#12 [1], one can see a related note as below:
"•	Registration via "all supported RATs" is not intended, but search on all RATs and then registration via the chosen one."

N1-000719 was finally revised to N1-000796 and got agreed. These changes were incorporated into TS 23.122 v3.3.0 in June 2000.

(5) When checking the history versions of stage 1 TS 22.011 before May 2000, there is no requirement to justify the updates on bullet c) and f) given in N1-000796. This means CN1 agreed to do these updates on PLMN selection without stage 1 requirement.

(6) Also in CN#12 meeting, based on the agreement of N1-000796, CN1 sent a reply LS N1-000703 to SA1 to inform CN1’s agreement on PLMN selection in which below text were presented:
"At power on, the search for the RPLMN will start with the RPLMN last used access technology stored on the SIM card. If the MS cannot find the RPLMN using the last used access technology then the MS will extend the scan for RPLMN to all its supported access technologies.

In a similar way, the search for the HPLMN will start with the access technology(ies) present in the HPLMN Selector with Access Technology field on the SIM in priority order. If the HPLMN isn’t found by scanning this access technology(ies), then the MS will extend the scan for HPLMN to all its supported access technologies.”

Also from LS N1-000703, at that time, one can see there are many LSes exchanged between SA1, CN1 and RAN2 on PLMN selection.

This LS (S1-000448/N1-000703) was just noted at S1#9 in July 2000 without CR actions.

(7) In CN#13 meeting in Aug. 2000, CR N1-001020 was agreed in which a new bullet g) was added and bullet f) was revised (All these updates were incorporated into TS 23.122 v3.4.0 in Sep. 2000.):
"f) 	 In i, the MS shall search for all access technologies it is capable of. The MS shall start its search using the access technologies stored in the “HPLMN Selector with Access Technology” data field on the SIM in priority order as defined in section 4.4.3 (i.e. the PLMN/access technology combinations are listed in priority order, if an entry includes more than one access technology then no priority is defined for the preferred access technology and the priority is an implementation issue).
g) 	In i, an MS using a SIM without access technology information storage (i.e. the “HPLMN Selector with Access Technology” data field is not present) shall search for all access technologies it is capable of and shall assume GSM access technology as the highest priority radio access technology. A packet only MS which supports GSM COMPACT using a SIM without access technology information storage shall also assume GSM COMPACT access technology as the lowest priority radio access technology."

(8) Since TS 23.122 v3.4.0 (R99) to the current version TS 23.122 v14.2.0 (R14). The above yellow highlighted text in bullet f) and g) are never updated during the past 16.5 years.

