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1 Introduction

This is the draft email discussion report for RAN2 email discussion on Relation of RAN mechanisms to ANDSF.  Several contributions ([2] to [7]), discussing this subject were submitted to RAN2#81bis but could not be discussed due to lack of time.
2
Discussion

As indicated in [2], ANDSF consists in inter-system mobility policy (ISMP), access network discovery information (ANDI), inter-system routing policy (ISRP), inter-APN routing policies (IARP).
The ANDSF can make rules specific to certain WLANs (SSIDs), to certain times (e.g. peak hours, off-peak hours), to certain locations (e.g. airport, shopping centre, etc) and to certain IP packets (e.g. source/destination address/port, protocol, etc).
2.1
Frequency of ANDSF information update
Several companies think that the ANDSF is only appropriate for information changing infrequently. Is this a general understanding? Why?
	Company
	Comments

	Samsung
	In my understanding, the ANDSF is appropriate for information changing infrequently.

Although the ANDSF supports cell-level rule/policies, this makes the file size of ANDSF policy/rules huge (e.g. CMCC deployed 3.61 million APs in their network). Also, if UE updates ANDSF rules/policies whenever it moves to other cell/tracking area, too many transactions between ANDSF servers and UEs will happen, and this would be burden both to the ANDSF server and UEs.

	Intel
	Because ANDSF relies on high level protocol (OMA-DM) and ANDSF server is located in CN rather than RAN it is not suited well for frequent information exchange. Frequent information exchange using ANDSF would result in high CN load and would negatively impact UE battery life.

	Vodafone
	In principle, nothing prevents an operator to change ANDSF policies sent to a UE often since the policies are being pushed to UEs and the ANDSF server has control over how often it performs policy updates (perhaps according to its capabilities). Of course, frequent updates imply more ‘user plane’ overhead. 

However, with policies currently defined in ANDSF, there is no motivation for a very dynamic update of policies. The ‘information’ being referred to here is a set of policy rules such as a prioritised network list, time of the day and location where the policy rules apply etc. which need not dynamic.

 If, going a step further, we want to use RAN assistance to help UE avoid a ‘poor quality’ WLAN network, the policies or thresholds characterising ‘poor quality’ are not dynamic parameters. Similar, if we want a rule to avoid connection to a loaded radio access network, that policy or threshold for load is not a dynamic parameter. What is dynamic are the actual measurements done by the UE to compare against static or semi-static policies. Hence, for efficient offload of traffic between WLAN and 3GPP, there is no need for dynamic ANDSF policies.

	CATT
	Since ANDSF server is located in CN, and in order to obtain the information UE has to enter connected mode, considering the location and the information updated load, the ANDSF information is appropriate for changing infrequently.

	MediaTek
	Agree with the above comments. 

ANDSF server is located in CN and relies on high level protocol for update.  It is not impossible to utilize ANDSF to frequently update cell-level discovery information, but it seems not an efficient way to deploy this feature. The reasonable way is to utilize ANDSF to update the relative static information/policy infrequently.

	LGE
	We have an understanding that ANDSF is appropriate for infrequently changing information due to the signalling overhead. All the ANDSF information is provided regardless of UE’s interworking capability so that the size of the information is expected to be so big. In addition, even if part of the information is updated, the whole information is provided. This results in significant signalling overhead. Hence, it is not appropriate for the dynamically changing information from our view.

	ZTE
	We agree with Samsung that the ANDSF is appropriate for information changing infrequently. Considering the ANDSF server cannot get the load information in time for neither WLAN AP nor 3GPP cells, it will make no sense for the ANDSF server to change the policies frequently.

	Qualcomm
	There seems to be a common understanding is that ANDSF is only appropriate for information changing infrequently. 

	Ericsson, ST-Ericsson
	It looks like the ANDSF is tailored for more static information exchange and would have high impacts on signalling if frequent updates needs to be communicated. 

	Deutsche Telekom
	We also agree that due to the protocol nature of ANDSF (OMA-DM) it can only be used for infrequent changes of the policies for the UE. But there are definitely scenarios, where even a semistatic configuration of policies is sufficient.

	CMCC
	We also agree that ANDSF is appropriate for information changing infrequently since it is loacted in CN and used to configure operators’ policy for network selection, which is always static or quasi-static.

	Telecom Italia 
	The frequency of the policy update, by means of ANDSF, can in principle be increased depending on the operators’ needs. More important is to consider whether a mechanism based on simple, high-level rules (such as the ANDSF policies) is efficient to also manage information related to the radio environment.

	InterDigital
	We agree the general understanding is ANDSF is envisioned and deployed for infrequent operation. This infrequent operation appears fine for operator policies and rules.

	Renesas Mobile Europe Ltd
	ANDSF is more suitable for infrequent information changes and thereby provisioning to a UE.

	Sequans
	We also agree with the common opinion that ANDSF is not suitable for delivering frequent policy changes.

	AT&T
	We agree the ANDSF is appropriate for information changing infrequently due to the consideration of high layer protocol, point to point communication of S14, and the concern of amount of the communication it might cause if it has to be dynamically updated.

	Alcatel-Lucent
	ANDSF rules itself may not need to be sent frequently.  However, this does not in any way imply that a solution based on ANDSF  is not dynamic as it is based on dynamic information sent over RAN.

	Broadcom
	It is our understanding as well that ANDSF is appropriate for information changing infrequently (e.g. ISMP and ISRP). ANDI is likely to benefit from more frequent updates.

	Kyocera
	It is our understanding that ANDSF is only appropriate for information that do not change frequently; however, it is up to the provider to decide how often the information is updated.

	ITRI
	In our understanding, ANDSF provides organized information regarding the 3GPP network situation. It is not proper to change the information frequently.

	RIM
	RAN2 should not be concerned with the frequency of ANDSF parameter update this is a discussion for SA2. Rather RAN2 should focus on the identification of parameters and their value when available at RAN nodes. We do agree however that we expect ANDSF information to be infrequently updated.



	Huawei, HiSilicon
	ANDSF is only suitable for information changing infrequently, e.g. once a week.


2.2
Relation of ANDSF to RAN mechanisms

According to [1], there are 3 solutions considered.
2.2.1
Solution 1
Solution 1 is defined as follow in [1]:
In this solution RAN provide assistance information to the UE. Based on this information and rules provided for instance via ANDSF (not by RAN) the UE steers traffic to a WLAN or RAN.

This solution is applicable to UEs in RRC IDLE and RRC CONNECTED states for E-UTRAN, UE IDLE mode for UTRAN and CELL_DCH, CELL_FACH, CELL_PCH and URA_PCH states for UTRAN.

Solution details are FFS.

Is ANDSF necessarily deployed for this solution to work? Would all rules be provided by ANDSF and the RAN would only provide assistance information (e.g. dynamic status information but no rule)? 
What kind of "assistance information" would be provided by RAN? In which way would it help the UE to apply the rules provided by ANDSF?

	Company
	Comments

	Samsung
	Assistance information from RAN would be either explicit load information (e.g. either exact percentage or low/medium/high) or implicit load information (e.g. offload preference: either percentage or low/medium/high).
And, from ANDSF server, the UE receives network selection policies which consider RAN conditions: e.g. policy would be: while UE locates in PLMN 'A', if RAN load is high, and WLAN load is low, then prioritize WLAN with SSID 'B' for network selection (or for traffic steering of specific IP flow, when IFOM is used).

With this approach, RAN does not have to know the policies from the ANDSF, but only needs to send its dynamic RAN status. UE performs network selection based on the ANDSF rule configured by the operator.

	Intel
	This solution should work with and without ANDSF. Details regarding the information that RAN may provide to ANDSF shall be further discussed as part of solution 1 discussion.

	CATT
	In this solution , RAN only provide assistant information,  so if there is no ANDSF deployed, the network selection is totally up to UE implementation or based on pre-configuration, which cannot meet the requirements in this SI. To meet the requirement as much as possible, ANDSF is necessarily deployed for solution 1. 
For the assistance information, RAN can provide RAN load related information, and the load related rule provided by ANDSF needs to be enhanced. 

	MediaTek
	This solution should work with and without ANDSF. 
Without ANDSF, UE can base on its pre-provisioned policy (e.g. operator defined) to select WLAN AP. If assistant information from RAN is available, smart implementation will always reference those information and select the suitable WLAN AP. In this case, assistant information from RAN has similar effect as the policy from ANDSF.

	LGE
	From our view, ANDSF is regarded as one of the options that UE can use as a rule for this solution and the network selection parameters described in solution 2 is not provided by RAN. 

Depending on the rule that the UE actually use, the assistant information should be different. Otherwise, providing the assistant information may result in unnecessary signalling. Hence, we are not able to say which information is necessary for this solution.

	ZTE
	Solution 1 assumes the UE have already got the ANDSF policy, and the RAN assistance information work as complementary to ANDSF policy. Since the ANDSF server may not be deployed, we think solution 1 cannot work alone, and we still need some other solutions anyway. So, we think maybe we should discuss the solutions which can work with and without ANDSF first, and treat solution 1 as low priority.

	Qualcomm
	Answers to the above questions are a function of the solution 1 details as Intel stated

	Ericsson, ST-Ericsson
	As CATT pointed out, if assistance information is broadcasted to the UE but there is no ANDSF to provide rules, then the UE would make the decisions on its own based on its specific implementation, and this does not fulfil the requirements.

	Deutsche Telekom
	We should avoid duplicating functions in the RAN which are applicable already via ANDSF.  

Our thinking is that ANDSF provides the static or infrequently changing part of the policies and RAN level the necessary dynamic part of information will be provided. Part of this dynamic information is also information related to the current cellular cell information, e.g. priority levels or offsets which are not part of the ANDSF information.

	CMCC
	If no ANDSF deployed, then operators cannot apply their network selection polices, e.g.  for different services. 
Since the RAN interworking solutions could work independly with ANDSF, we also think that the assistance information is a part of solution 1, which needs further discussion.

	Telecom Italia
	If ANDSF is deployed, the assistance information need to be mapped in standard rules, so that UE testing is possible. Such rules should also be valid if the assistance information are not available/provided. In general this seems to imply extensions to ANDSF signaling in order to provide the new rules; such assumption should be verified with SA2.

If ANDSF is not deployed, an alternative mechanism to provide fallback rules has to be considered in order to ensure a predictable/testable UE behavior.

	InterDigital
	We agree with Samsung. Assistance information from RAN would be either explicit load information or implicit load information. Network policies for the evaluation of RAN load conditions are pre-configured on the UE or signalled to the UE for example over ANDSF or other means not specified by RAN2.

	Renesas Mobile Europe Ltd
	ANDSF is not a requicity for this solution to work. ANDSF is just one option to provide inter system mobility/routing policies to the UE; other means include, e.g., pre-configuration by the operator, SMS provisioning etc.

Assistance information by RAN could be for instance load information, offloading preference indication to specific UEs, availability of the operators WLAN network in the current location etc. which assist UEs on deciding on their traffic steering.

	Sequans
	We consider ANDSF input as one possible source for access selection policy and RAN as providing dynamic input to be examined against the static/semi static policy. If ANDSF is not available, then other policy scheme (e.g. preconfigured policy) should be used.

	AT&T
	ANDSF should provide policy to the UE and RAN should supply Load Flags and RSSI Thresholds to the UE.  

	Alcatel-Lucent
	The RAN only provides assistance information (e.g. some form of cell load indication etc.) . We agree with Intel that the details of the solution need to be further discussed in the meeting. 

In the case the ANDSF is deployed by the operator, the rules will be provided by the ANDSF and will override any statically provisioned rules/policies. In the case the ANDSF is not deployed by the operator, the statically provisioned rules/policies (as specified in TS24.302 Section 5.4.1) will be used. In both cases, UE will have to support the provision of ANDSF policies either via ANDSF or by operator.

	Broadcom
	We agree with Intel’s comments.

	Kyocera
	The RAN could provide the UE with its intention to offload traffic to WLAN due to e.g., congestion.  And this information is not currently available with ANDSF.

	ITRI
	This solution should work with and without ANDSF.
Our understanding is that ANDSF policy rules considers no RAN-level UE status but network condition. For this solution, RAN can provide load information to encourage or prevent UE selecting a WLAN for transmission.

	RIM
	Generally we agree with MediaTek, any solution should work with and without ANDSF. 

When ANDSF is not available we expect for devices supporting 3GPP/WLAN interworking, that rules/policy information would be pre-provisioned or UE implementation would ensure appropriate WLAN selection and traffic routing. 

Example of RAN assistance information may include load information.



	Huawei, HiSilicon
	How to reach predictable UE behaviour is unclear with this solution because:

 - rules must be provided to the UE so as to have a predictable UE behaviour (as CATT and Ericsson pointed out)

- ANDSF specifications say that how to take ANDSF rules into account is up to UE implementation


2.2.2
Solution 2

Solution 2 is defined as follow in [1]:
In this solution RAN provide access network selection parameters (e.g. thresholds, priorities, rules). Based on these parameters the UE steers traffic to a WLAN or RAN access network,.

This solution is applicable to UEs in RRC IDLE and RRC CONNECTED states for E-UTRAN, UE IDLE mode for UTRAN and CELL_FACH, CELL_PCH, URA_PCH and CELL_DCH states for UTRAN).

Solution details are FFS.

Relation to ANDSF is FFS.
2.2.2.1
Co-existence principle between RAN mechanisms and ANDSF rules

Certain options were considered:

1. RAN and ANDSF do not provide the same type of information (e.g. WLAN SSID only from ANDSF, load only from RAN)


2. RAN rules override ANDSF rules

3. ANDSF rules override RAN rules

4. RAN is aware of ANDSF policies and does not configure rules contradicting with ANDSF (e.g. not apply at the same time or location)
5. RAN is aware of ANDSF policies and can deactivate ANDSF rules or configure rules overriding ANDSF rules
Which (mix of) option is preferred? How does it make possible to have flexibility for the RAN and to avoid conflicts? How could RAN be aware of ANDSF policies (if needed)?

Is there any difference for different 3GPP UE states (RRC_IDLE, RRC_CONNECTED, CELL_DCH, etc)?

	Company
	Comments

	Samsung
	Option 1 is preferred (which is aligned with Solution 1). In the current specification, RAN cannot be aware of ANDSF policies (i.e. no interface between them), and therefore options 4 and 5 are not possible. Also, to define separate RAN rule would be unnecessary work, as SA2 already defines the same functionality.

	Intel
	In our view, only options 2 and 3 are possible. Even if RAN and ANDSF rules are based on different information (option 1), they may still produce different decisions and this inconsistency needs to be resolved (by either option 2 or 3). We agree with Samsung that option 4 is not possible as it would be very hard to make RAN aware of ANDSF policies.

	Vodafone
	In our view we should design a solution which does not require any kind of interworking between ANDSF and RAN as such solutions will delay implementations because of the need to introduce new interfaces, e.g. between RAN O&M and ANDSF.  Policies should come from the core network (a policy server like ANDSF or any server that can provide policies derived from RAN assistance information) and not from the RAN. In general agree with Samsung.

	CATT
	For option 1, RAN solution can be worked well with or without ANDSF, it is hard to separate the information provided by RAN and by ANDSF; and for option 4 and 5, we agree with Samsung and Intel, they are not possible. 
So only option 2 and 3 can be considered. Compared with option 2 and 3, since RAN rule can reflect the AS condition directly and quickly, option 2 would be more efficient and accurate. 

	MediaTek
	Before selecting the option, it is better to clarify which information is discussed.

For ISMP and ISRP, it seems more reasonable for ANDSF to deliver this relative static information. RAN solution can still work without these two information
ANDI may be the main problem, because it is more suitable to be delivered by RAN but it is still possible for ANDSF to deliver this at the meantime. Smart deployment to avoid duplicated information can be one way (e.g. option 1). Pre-defined override rules can be another way (e.g. option 2 or 3). Before identifying which information RAN should deliver, it is difficult to judge which way is better. Maybe we should postpone this discussion.

Option 4 & 5 seems out of RAN2 scope, maybe we don’t need to discuss here. 

	LGE
	We prefer option 2 and we think this option is commonly applied for all 3GPP UE states. Since RAN is in better position to know the overall network situation, RAN rules are preferred over ANDSF rules. 
Regarding option 1, since SA2 is working on ANDSF enhancement, this option may impose an unnecessary restriction on the future design of ANDSF, by making it dependent upon RAN-providing information. Furthermore, this option could result in insufficient effect in improving the underutilization if ANDSF is not provided to UE and RAN does not know the existence of ANDSF within the UE. Thus, this option is not regarded as preferable from our view.

Regarding option 4 and 5, since transferring ANDSF policy seems to be burdensome in terms of signalling overhead, those options are not preferable from our view.

	ZTE
	Considering ANDSF server cannot get the load information in time for neither WLAN AP nor 3GPP cells, the option 3 cannot fulfil the requirement “WLAN/3GPP Load Balancing improvement”.

For option 2/3/4, we think the behaviour of UE side are almost the same, UE should always prioritize the rules from RAN over the rules from ANDSF, no matter the rules from two side are the same or not. We also think define the behaviour on the UE side should be enough; and the behaviour of NW side can leave to implementation.

Since option 1 cannot work without ANDSF, we prefer option 2.

	Qualcomm
	Our understanding is that solution 1 is a proponent of option 1 with the further clarification that RAN is providing information to be used by ANDSF; and solution 2 is a proponent of option 2. 

Option 3 is not preferred, and the awareness of ANDSF policies for options 4 and 5 seems like an overcomplicated solution.

	Ericsson, ST-Ericsson
	From a coexistence point of view option 2 is favourable since this SI targets efficient interworking from a radio network perspective.

	Deutsche Telekom
	Option 1

	CMCC
	Considering that RAN interworking solutions could work independly with ANDSF, there maybe overlaping between information from ANDSF and RAN side. So we don’t prefer option 1. 

As for option 2 and 3, due to RAN side information is more dynamic, we think option 2 is more reasonable for most of time.

Currently, there is no interface between RAN and ANDSF, so it will be more complicated for RAN to be aware of ANDSF policy. Especilly for UE in idle, RAN cannot have the knowledge of ANDSF policy.

	Telecom Italia
	“Information” and “rules” are two separate concepts and may be handled with different principles. Apart from SSID, normally added value information (load, throughput) are available in RAN.

Option 5 is the most flexible to handle the rules, as it improves the existing ANDSF mechanism (if deployed) by taking into account add value RAN information and UE measurements.

	InterDigital
	In our view option 1 meets the agreed requirement for RAN2 solutions to be compatible with all existing CN WLAN related functionality, e.g. seamless and non-seamless offload, trusted and non-trusted access, MAPCON and IFOM. Also RAN2 should not duplicate the work being done in SA2. Options 2, 3, 4 & 5 introduce unnecessary complexity.

	Renesas Mobile Europe Ltd
	This question is too early to be agreed as we have not yet identified which information RAN would provide to the UEs that would conflict with ANDSF.

	Sequans 
	We Agree with Samsung and with the general approach saying that RAN and ANDSF do not provide the same type of information. The solution should be articulated in such way that prevents ANDSF/RAN ambiguity. However if there are still cases where ANDSF based decisions and RAN based decision produce different results we prefer option 2.

	AT&T
	Option 1 with the inclusion that RAN should deliver a Load indication and RSSI Threshold 

	Alcatel-Lucent
	To our understanding, Option 1 implies Solution 1. If Option 2 or 3  is chosen for Solution 2, we need to understand whether Solution 2 means RAN replicating the policy defined by ANDSF? If so, then it is creating unnecessary work in RAN which is already defined by SA2 and CT1.

	Broadcom
	Option 1 is preferred. Other options allow RAN specifying rules and hence not preferred.

	Kyocera
	We prefer that 3GPP does not contradict ANDSF policy as much as possible (e.g. using OAM); however, in case there’s a conflict the UE should perform network selection according to option 2.

	ITRI
	From our perspective, option 1, 2, 3 are applicable. Either option 2 or option 3 can help UE determining an appropriate RAT, the preference can be according to operator’s policy or be left as an implementation/provisioning issue. Option 1 requires closely cooperation between RAN2 and SA2 to avoid overlapping.

	RIM
	We agree with Samsung option 1 is preferred and this aligns with solution 1. 

We also agree the specifications do not allow RAN to know which parameters have been provided by ANDSF so options 4 and 5 would not be possible. For options 2 and 3 these seem to require additional rules not only at the RAN but also possible changes to ANDSF to ensure no conflict with higher layer policies, this is also not desireable.

Generally we should avoid duplication of rules or functionality between ANDSF and RAN from the outset, in order to avoid introducing unnecessary rules and complexities. In particular we would prefer to have one implementation from a UE perspective.  We believe there is no need to have this functionally duplicated at the RAN.   



	Huawei, HiSilicon
	Option 2 is the simplest option to provide some control for the RAN, which is necessary for efficient interworking.

Option 5 could be beneficial for further coordination of RAN and ANDSF policies (it can be considered to add an interface between RAN and ANDSF or to have connected UEs reporting their rules)


2.2.2.2
Split of information between RAN and ANDSF
Which information can be provided by RAN, which information can be provided by ANDSF?

	Company
	Comments

	Samsung
	As described in Solution 1, RAN provides explicit/implicit load information, and ANDSF provides policies. The policies include RAN/WLAN conditions as well as RAN/WLAN information (PLMN, SSID, etc). Refer to the Samsung’s example described in Solution 1.

	Intel
	The details shall be discussed as part of individual solution discussions, but generally ANDSF shall provide policies whereas RAN shall provide performance related information.

	Vodafone
	RAN should only provide dynamic loading information to assist UE in taking the right decision and policies should be provided using ANDSF or other means. 

	CATT
	It should be allowed the information provided by RAN and ANDSF overlapped. The details can be discussed as part of the solution discussion. 

	MediaTek
	It is important to understand which assistant information delivered by RAN is beneficial to resolve the problems. After the useful assistant information have been concluded, the discussion on how to split would be more helpful.

	LGE
	From our view, RAN2 solution should work even without ANDSF. So, RAN2 solution should be able to provide separate access network selection information if ANDSF is not supported by UE. Hence, no split of information is preferred.

	ZTE
	It should be possible for the RAN to provide similar information as ANDSF defined. The details can be discussed as part of the solution discussion.

	Qualcomm
	RAN should provide an indication of available bandwidth on the RAN (i.e., RAN only information) and ANDSF should provide policy of where to access given the RAN information and considering any information available from WLAN, e.g., BSS load

	Ericsson, ST-Ericsson
	Since solution should work without ANDSF, we do not want to prevent RAN from using information that is already used by ANDSF. ANDSF should preferably not have rules/policies that use RAN parameters.

	Deutsche Telekom
	RAN only provides the additional information which is RAN related (e.g. information which is related to the current status of RAN, e.g. some kind of load information of mobility change information (offsets, priorities, etc). 

	CMCC
	Since RAN solution could work independly with ANDSF, we think RAN2 just needs to decide what kind of assistance information should be notified to UE for radio interworking, unnecessary to consider splitting with ANDSF.

	Telecom Italia
	See comment in 2.2.2.1

	InterDigital
	We have the same view as Samsung. RAN provides explicit/implicit load information, and ANDSF provides policies. The policies include rules to evaluate RAN/WLAN conditions as well as RAN/WLAN information (PLMN, SSID, etc).

	Renesas Mobile Europe Ltd
	We agree with Deutsche Telekom that RAN information should obviously be related to radio access and its conditions/functionality preferably complementing what ANDSF can provide. Again, it should be noted that information provisioned by ANDSF, like the policies, can be provided to the UE by other means; by pre-configuring, for instance.

	Sequans
	RAN should provide the dynamic information e.g. load information while ANDSF provide the semi static policies.

	AT&T
	RAN should provide and deliver a Load indication and RSSI Indication.  ANDSF should provide policy

	Alcatel-Lucent
	ANDSF provides the policies while RAN provides assistance information (i.e.. cell load information, thresholds) which will use in evaluating the policies.

	Broadcom 
	We support the RAN providing load information (other information FFS) while ANDSF provides all three categories of information (ANDI, ISMP, ISRP).

	Kyocera
	RAN should provide the UE with its intention to offload traffic to WLAN.  ANDSF would provide the policies as already defined in the specification.  In case ANDSF is not available, network selection may be dependent on RAN rules alone.

	ITRI
	For mobility related information: RAN provides cell-level information such as load and venue. ANDSF provides policy rules such as the preference of PLMN and SSID, the threshold for network selection.

For routing information: RAN provides cell-level load information and QoS preference such as the percentage of streaming or non-streaming flows. ANDSF provides routing rules and routing criteria.  

	RIM
	As mentioned in 2.1 the specific information being proposed to be available at RAN should be clearly understood to enhance existing functionality. Threshold values leading to WLAN selection or alternatively traffic routing may change infrequently and hence would remain configured via policy information and available via ANDSF (or similar), whereas more frequently changing load information may be made available at a RAN node to aid the offload functionality.



	Huawei, HiSilicon
	RAN should be able to provide all information and rules needed to meet the requirements of this SI as the solution should work without ANDSF.


2.2.2.3
Relation to ISRP
Should RAN be able to provide rules on IP flows similar to ISRP (e.g. based on QoS of DRBs)? Can these rules contradict with rules indicated by ANDSF?

	Company
	Comments

	Samsung
	If option 1 is used, there is only one rule (from the ANDSF server), and therefore no conflict occurs.

	Intel
	We think it is better to leave this level of complexity to ANDSF. RAN solution should be simple. However, it would be hard to resolved conflicts between RAN solution and ANDSF if ISRP is deployed. This issue should be investigated in more detail.

	Vodafone
	RAN cannot provide policies based on QoS in the full amount (e.g. on the RAN level it is not known if QCI 9 belongs to the APN1 which is used for normal internet access or to APN2 which is a default for well-known IMS APN….). As above we agree with Samsung

	CATT
	It is unnecessary for RAN to provide the rules similar to ISRP. 

	LGE
	In order to support elaborate control depending on QoS, we think similar level of interworking as ISRP is necessary. And there seems to be no conflict issue with this level of interworking if co-existence issue in section 2.2.2.1 is well resolved.

	ZTE
	Since the ANDSF server may not be deployed, it should be possible for the RAN to provide rules on IP flows similar to ISRP.

Considering RAN may not be aware of ANDSF policies, the rules from RAN may contradict with rules indicated by ANDSF (This contradictory can be avoided if OAM can keep the RAN ISRP policy the same as the ANDSF ISRP policy). In this case, UE can simply prioritize the rules from RAN over the rules from ANDSF as indicated in option 2.

	Qualcomm
	We do not see a need to duplicate the ISRP functionality in the RAN for solution 1 or 2

	Ericsson, ST-Ericsson
	If RAN is allowed to steer traffic at bearer level granularity, then we do not need ISRP like policies.

	Deutsche Telekom
	No need to duplicate information already available via ANDSF

	CMCC
	We think RAN could provide solution similar to ISRP, but not required. If conflicts happens we need to clarify which side with higher priority.

	Telecom Italia 
	Since ISRP is part of ANDSF rules, option 5 (see 2.2.2.1) implies that ISRP are taken into account and potentially overridden by RAN.

	InterDigital
	We do not see a need to duplicate the ISRP functionality in the RAN.

	Renesas Mobile Europe Ltd
	ISRP level policies shall not be disclosed to RAN. 

	Sequans
	ISRP like policy should be left for ANDSF 

	AT&T
	We do not see a need to duplicate the ISRP functionality in the RAN for solution 1 or 2

	Alcatel-Lucent
	As explained in Section 2.2.2.2, ANDSF will always provide the policies and there is no contradiction.

	Broadcom
	No, RAN shall not provide rules on IP flows.

	Kyocera
	Yes, RAN should be able to provide  rules on IP flows similar to ISRP in the case ANDSF is not available, but it shouldn’t contradict with the rules indicated by ANDSF when it is available.

	ITRI
	We consider RAN could provide RAN-level load and QoS information such as the amount of connections, the percentage of streaming or non-streaming flows. But leave the policy and priority for traffic routing to ISRP.

	RIM
	We believe this would be a matter for higher layer policy control such as provided by ANDSF via ISRP. These policies would not change frequently and hence see no need for this functionality in RAN. 



	Huawei, HiSilicon
	We would like RAN to be able to steer traffic at bearer level granularity. Whether it is possible with solution 2 is FFS (and whether this requires configuring rules similar to ISRP is also FFS).


2.2.2.4
ANDSF not deployed

If ANDSF is not deployed, should the RAN be able to provide additional information for idle or connected UEs that it would normally not provide when ANDSF is not deployed? Which information?

	Company
	Comments

	Samsung
	If ANDSF is not deployed, to utilize the RAN information should be left up to UE implementation. Further, an eNB cannot know whether ANDSF policy is available in an UE or not.

	Intel
	We agree with Samsung. RAN solution should be designed in such a way that both ANDSF enabled UEs and UEs without ANDSF support should benefit from it.

	Vodafone
	Even in absence of ANDSF, an operator can define proprietary policies derived from the availability of assistance information from the RAN. RAN should not become a substitute as a policy server.

	CATT
	Same view as Samsung and Intel, RAN is not aware of UE with or without ANDSF, so RAN solution should be worked well with or without ANDSF. 

	MediaTek
	Agree with above comments, RAN solution should work without ANDSF. Maybe “no ANDSF” should be the baseline scenario when discussing RAN solutions. 

	LGE
	From our view, as a separate access network selection solution, RAN2 solution in this solution direction should be able to provide access network selection parameters to UE regardless of ANDSF. No additional information besides the above parameters seems to be necessary even if ANDSF is not deployed.

	ZTE
	It depends on the options we chosen. If option 2 is adopted, there is no need for RAN to know whether UE has ANDSF policies or not; if option 1 is adopted, RAN may provide some additional information (e.g. ANDSF policy) in case ANDSF policy is missing on UE side.

	Qualcomm
	Agree with Samsung. For simplicity, the same information should be provided regardless of whether or not ANDSF is deployed.

When ANDSF is not deployed the UE can use configuration or implementation as it does today to decide where to steer the traffic. 

	Ericsson, ST-Ericsson
	The way of working should not depend on ANDSF is available or not.

	Deutsche Telekom
	Even without active ANDSF support the additional information provided by RAN can be used by the terminal. No need to have specific standardised function in this situation.

	CMCC
	We suggest using common solutions for scenarios with and without ANDSF.

	Telecom Italia
	If the rules provided (by ANDSF) are not made available at RAN, RAN can apply rules autonomously (Option 5).

	InterDigital
	Agree with Samsung and Qualcomm.

	Renesas Mobile Europe Ltd
	The information provided by ANDSF to the UE can also be provisioned by other means by the operator. Thus, similar RAN level solution can be applied with and without availability of ANDSF in the network.

	Sequans
	Preconfigured policy can always be available even if ANDSF is not available, so RAN is not required to provide additional information.

	AT&T
	With no ANDSF, RAN should continue to deliver a Load indication and RSSI Threshold for both idle and connected modes

	Alcatel-Lucent
	In the case the ANDSF is not deployed by the operator, the statically provisioned rules/policies (as specified in TS24.302 Section 5.4.1) will be used.

	Broadcom
	We agree with Samsung’s view.

	Kyocera
	The RAN should be able to provide additional information when ANDSF is not available.

	ITRI
	If the utilization of RAN-level information is not standardized by RAN solutions, we agree to leave it as UE implementation issue.

	RIM
	We agree with most of the above, if ANDSF (or other policy based mechanisms) is not deployed then the use of the RAN information is left to UE implementation, and no additional RAN information should be required due to the lack of ANDSF (or similar) policies. 



	Huawei, HiSilicon
	RAN should be able to provide all information and rules needed to meet the requirements of this SI 


2.2.3
Solution 3

Solution 3 is defined as follow in [1]:
In this solution the traffic steering for UEs in RRC CONNECTED/CELL_DCH state is controlled by the network using dedicated traffic steering commands, potentially based also on WLAN measurements.

For Ues in IDLE mode and CELL_PCH and URA_PCH states the solution is similar to solution 2. Relation to solution 1 is FFS.

Solution details are FFS.

Relation to ANDSF is FFS.

CELL_FACH is FFS.
2.2.3.1
Co-existence principle between RAN mechanisms and ANDSF rules

Certain options were considered:

1. RAN and ANDSF do not provide the same type of information (e.g. WLAN SSID only from ANDSF, load only from RAN)


2. RAN rules and/or commands override ANDSF rules

3. ANDSF rules override RAN rules and/or commands
4. RAN is aware of ANDSF policies and does not configure rules contradicting with ANDSF (e.g. not apply at the same time or location)
5. RAN is aware of ANDSF policies and can deactivate ANDSF rules or configure rules overriding ANDSF rules
Which (mix of) option is preferred? How does it make possible to have flexibility for the RAN and to avoid conflicts? How could RAN be aware of ANDSF policies (if needed)?

Is there any difference for different 3GPP UE states (RRC_IDLE, RRC_CONNECTED, CELL_DCH, etc)?

	Company
	Comments

	Samsung
	In general, common (broadcast) RAN assistance information is preferred, as described in earlier sections. A further investigation on the dedicated command approach is needed.
Please refer to Samsung's answer in 2.2.2.1.

	Intel
	In our view it would be very hard to design a scheme that resolves all potential inconsistencies between solution 3 and ANDSF in a predictable manner. In our view solution 3 completely replaces ANDSF. 

	Vodafone
	We think that Broadcast of Load or similar information in 3GPP network should be sufficient. Anyway we might consider dedicated signalling if there is any additional benefit.

	CATT
	In solution 3, network selection is controlled by RAN node and based on the user preference provided by UE. For UE with ANDSF, UE can reflect some ANDSF rules in user preference, and RAN node can take it into account. If there is the collision when RAN makes the decision, RAN rules can override ANDSF rules. Option 2 is preferred.

	MediaTek
	The understanding/assumption on each solution by different companies seems not exactly the same. The signalling procedure for these three solutions may be very similar, the major difference is which information is carried and which level of enforcement to UE implementation will be assumed.

	LGE
	For idle mode, option 2 seems to be possible with the reasoning in section 2.2.2.1. 

For connected mode, in order to avoid providing RAN commands whenever conflict between the selection result of RAN solution and that of ANDSF is expected, mechanism to deactivate ANDSF seems to be necessary.

	ZTE
	Option 2 is preferred for the similar reason indicated in 2.2.2.1.

	Qualcomm
	Our understanding is that solution 3 is a proponent of option 2. 

	Ericsson, ST-Ericsson
	As indicated previously Option 2 (RAN overriding ANDSF) is the most attractive from our point of view.

	Deutsche Telekom
	We assume that also in this scenario we do not duplicate information available by ANDSF. Further control information, e.g. change commands from the network control the UE behaviour by dedicated signalling.

	CMCC
	We agree with CATT that UE can report some ANDSF rules to RAN, and RAN node can take it into account when making the decision of network selection.

	Telecom Italia
	Same comment as in 2.2.2.1. 

For connected mode, commands are used instead of rules.

	InterDigital
	We prefer solution 1. If solution 3 is needed we would prefer option 1. 

Please refer to our answer in section 2.2.2.1

	Renesas Mobile Europe Ltd
	Please, refer to our answer provided in 2.2.2.1.

	Sequans
	Agree with Intel

	AT&T
	Option 3.  RAN input to the UE should never over-ride ANDSF policy

See AT&T’s answer in: 2.2.2.1

	Alcatel-Lucent
	We think that Solution 1 is the solution basis as it works for UEs in both connected and idle mode. Further discussion is required to decide on whether a further mechanism is needed for connected mode.

	Broadcom
	Option 1 is preferred. Other options allow RAN specifying rules and hence not preferred.

	Kyocera
	We prefer that 3GPP does not contradict ANDSF policy as much as possible (e.g. using OAM); however, in case there’s a conflict the UE should perform network selection according to option 2.  Also, traffic steering commands should only be applicable to connected UEs.

	ITRI
	For idle mode, please refer to ITRI's answer in 2.2.2.1.
For connected mode, if RAN's decision conflicts with ANDSF's decision, we will prefer option 2 to resolve it.

	RIM
	As mentioned above we see no need for RAN duplication of rules. 

However, in this solution for connected mode the WLAN selection as well as the traffic routing is decided by the RAN. As the interworking architecture and activated services are routed via CN RAN should not contradict the higher layer policies in these regards. Even if the RAN followed policies as provided by the UE it is unclear what the benefit would be in having RAN control the UE rather than leave it to the UE. 



	Huawei, HiSilicon
	Option 2 is the simplest option to provide some control for the RAN, which is necessary for efficient interworking.

Option 5 could be beneficial for further coordination of RAN with ANDSF policies (it can be considered to add an interface between RAN and ANDSF or to have connected UEs reporting their rules)


2.2.3.2
Split of information between RAN and ANDSF

Which information can be provided by RAN, which information can be provided by ANDSF?
	Company
	Comments

	Samsung
	Please refer to Samsung's answer in 2.2.2.2.

	Intel
	We think this should be clarified as part of the discussion about individual solutions being proposed.

	CATT
	For connected mode, RAN node can configure WLAN measurement in order to make the network decision. 

	MediaTek
	Please refer to MediaTek’s answer in 2.2.2.2.

	LGE
	Please refer to our answer in section 2.2.2.2.

	ZTE
	It should be possible for the RAN to provide similar information as ANDSF defined. The details can be discussed as part of the solution discussion.

	Qualcomm
	If option 2 is supported then ANDSF is ignored

	Ericsson, ST-Ericsson
	Since solution should work without ANDSF, we do not want to prevent RAN from using information that is already used by ANDSF. ANDSF should preferably not have rules/policies that use RAN parameters.

	Deutsche Telekom
	Routing polices will still come from ANDSF which mobility related information might come from the RAN.

	AT&T
	ANDSF provides policy, RAN provides Load indication and RSSI threshold

	CMCC
	Please refer to CMCC's answer in 2.2.2.2.

	Telecom Italia
	See comment in 2.2.3.1

	InterDigital
	Please refer to our  answer in section 2.2.2.2

	Renesas Mobile Europe Ltd
	Please, refer to our answer provided in 2.2.2.2.

	Alcatel-Lucent
	Please refers to Alcatel-Lucent’s response in 2.2.3.1

	Broadcom
	We support the RAN providing load information (other information FFS)  while ANDSF provides all three categories of information (ANDI, ISMP, ISRP).

	Kyocera
	Please refer to our input in 2.2.2.2.

	ITRI
	We agree with CATT’s comment.

	RIM 
	Please refer to our answer in section 2.2.2.2.

	Huawei, HiSilicon
	RAN should be able to provide all information and rules needed to meet the requirements of this SI as the solution should work without ANDSF.


2.2.3.3
Relation to ISRP

Should RAN be able to provide rules on IP flows similar to ISRP that may contradict with rules indicated by ANDSF (e.g. based on QoS)?

	Company
	Comments

	Samsung
	Please refer to Samsung's answer in 2.2.2.3.

	Intel
	Please refer to our answer in 2.2.3.1

	CATT
	It is possible for RAN to re-routing UE’s service based on QCI or DRB. 

	LGE
	Please refer to our answer in section 2.2.2.3.

	ZTE
	Please refer to our answer in 2.2.3.1

	Qualcomm
	Providing ISRP type rules is a candidate for solution 3

	Ericsson, ST-Ericsson
	If RAN is allowed to steer traffic at bearer level granularity, then we do not need ISRP like policies

	Deutsche Telekom
	No.

	AT&T
	See AT&T’s answer in section 2.2.2.3

	CMCC
	Please refer to CMCC's answer in 2.2.2.3.

	Telecom Italia
	Since ISRP is part of ANDSF rules, option 5 (see 2.2.3.1) implies that ISRP are taken into account and potentially overridden by RAN.

	InterDigital
	Please refer to our answer in section 2.2.2.3

	Renesas Mobile Europe Ltd
	ISRP level policies shall not be disclosed to RAN.

	Alcatel-Lucent
	Please refers to Alcatel-Lucent’s response in 2.2.3.1

	Broadcom
	Please refer to our answer in 2.2.2.3

	Kyocera
	Please refer to our input in 2.2.2.3.

	RIM
	Please refer to our answer in section 2.2.2.3.

	Huawei, HiSilicon
	We would like RAN to be able to steer traffic at bearer level granularity. Whether this requires configuring rules similar to ISRP is FFS.


2.2.3.4
ANDSF not deployed

If ANDSF is not deployed, should the RAN be able to provide additional information for idle or connected UEs that it would normally not provide when ANDSF is not deployed? Which information?
	Company
	Comments

	Samsung
	Please refer to Samsung's answer in 2.2.2.4.

	Intel
	Please refer to our answer in 2.2.3.1

	CATT
	Please refer to our answer in 2.2.3.1

	MediaTek
	Please refer to MediaTek’s answer in 2.2.2.4.

	LGE
	With the same understanding in section 2.2.2.4, no additional information seems to be necessary.

	ZTE
	Please refer to our answer in 2.2.3.1

	Qualcomm
	If option 2 is supported then ANDSF is ignored

	Ericsson, ST-Ericsson
	RAN solution should work with or without ANDSF

	Deutsche Telekom
	Please refer to our answer in 2.2.3.1

	CMCC
	Please refer to CMCC's answer in 2.2.2.4.

	Telecom Italia
	If the rules provided (by ANDSF) are not made available at RAN, RAN can apply rules autonomously (Option 5).

	InterDigital
	Please refer to our answer in section 2.2.2.4

	Renesas Mobile Europe Ltd
	Please, refer to our answer provided in 2.2.2.4.

	AT&T
	RAN should deliver a Load indication and RSSI Threshold

	Alcatel-Lucent
	Please refers to Alcatel-Lucent’s response in 2.2.3.1

	Broadcom
	Please refer to our answer in 2.2.2.4

	Kyocera
	Please refer to our input in 2.2.2.4.

	ITRI
	For idle mode, please refer to ITRI's answer in 2.2.2.4.
For connected mode, we think that RAN does not need to provide additional information based on ITRI's answer in 2.2.3.1.

	RIM
	Please refer to our answer in 2.2.3.1

	Huawei, HiSilicon
	RAN should be able to provide all information and rules needed to meet the requirements of this SI 


3
Conclusion
24 companies participated in this email discussion.
Almost all companies believe that ANDSF is suitable to provide information changing infrequently (but it was not discussed what range "infrequently" refers to).

The following points were raised on solution 1:

-
the ANDSF server could provide prioritization rules (ISMP/ISRP) and the RAN (explicit or implicit) load information and (potentially) RSSI thresholds

-
prioritization rules from ANDSF server may refer to load (i.e. this would mean changes to SA2 specifications)

-
the SI objectives cannot be met if no prioritization rules are provided hence if there is no ANDSF server, prioritization rules should be provided in another way.

-
The alternatives raised are "statically provisioned rules/policies (as specified in TS24.302 Section 5.4.1)", "pre-provisioned", "pre-configuration by the operator", "SMS transmission". Further details were not provided
-
It was not discussed whether the rules are ANDSF rules or another type of rule and if/how/where this should be specified.

- according to existing ANDSF specifications, it is up to UE implementation how to apply ANDSF rules so UE behaviour can't be predicted or tested
The following points were raised on solution 2:
-
on co-existence between RAN and ANDSF

-
if RAN and ANDSF rules are based on different information, they may still produce different decisions

-
to reach the targets of this SI, it is more efficient that RAN rules can override ANDSF rules 
-
RAN being aware of ANDSF rules and able to deactivate them is the most flexible to handle the rules, as it improves the existing ANDSF mechanism (if deployed) by taking into account add value RAN information and UE measurements.
-
to define separate RAN rule would be unnecessary work, as SA2 already defines the same functionality
-
in current specifications, there is no interface between RAN and ANDSF so ANDSF policies cannot be provided to RAN
-
since solutions should work without ANDSF, RAN should be able to use information that is already used by ANDSF in case ANDSF is not available
-
ANDSF should preferably not have rules/policies that use RAN parameters.
-
Before identifying which information RAN should deliver, it is difficult to judge which way is better.

-
on split of information between RAN and ANDSF
-
generally ANDSF shall provide policies whereas RAN shall provide performance related information
-
RAN should be able to use information that is already used by ANDSF in case ANDSF is not available

-
on the relation of RAN information to ISRP rules
-
No need to duplicate information already available via ANDSF

-
Since the ANDSF server may not be deployed, it should be possible for the RAN to provide rules on IP flows similar to ISRP
-
If RAN is allowed to steer traffic at bearer level granularity, then we do not need ISRP like policies
-
ISRP are taken into account and potentially overridden by RAN.
-
in case ANDSF is not deployed

-
to utilize the RAN information should be left up to UE implementation
-
the way of working should not depend on ANDSF is available or not

-
RAN can apply rules autonomously

-
RAN should be able to use information that is already used by ANDSF in case ANDSF is not available
For solution 3, the following was raised (in addition to the points raised for solution 2) :

-
on co-existence between RAN and ANDSF

-
network selection is controlled by RAN node and based on the user preference provided by UE
-
the connected UE can report some ANDSF rules to RAN, and RAN node can take it into account when making the decision of network selection
-
broadcast of load or similar information in 3GPP network should be sufficient, dedicated signalling can be considered if there is any additional benefit

As this stage, there are a number of contradicting opinions on the relation between RAN-related information and ANDSF in any of the solution, e.g.:

-
certain companies consider that ANDSF rules should be defined which depend on RAN information, other companies that such rules should not exist

-
certain companies consider that RAN should not replicate information from ANDSF, others that it should be possible

Also, there seems to be different understanding of "solutions should work with and without ANDSF".

It is necessary to further discuss the above points.
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