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Discussion and decision
1 Introduction

This contribution discusses the remaining open items to define a mechanism for a UE to indicate its preference of the C-DRX configuration considering RAN2#107 agreements:

1. UE assistance reporting follows Rel-15 UE assistance information procedure as a baseline.  The network can configure the UE to be able to report C-DRX UE assistance.  The UE reports only the configured UE assistance information that triggered the report. 

2. C-DRX configuration will be provided in UE assistance.   Include the following DRX configuration parameters in UE assistance: long DRX cycle, short DRX cycle, DRX inactivity timer, short DRX cycle timer. FFS DRX on duration and DRX start offset 

2 Discussion

Firstly, it is good to discuss that conditions applicable from legacy operation of UE assistance when providing this new UE’s preference of the C-DRX information. The following text shows the related reference of TS 38.331 that describes when UE can initiate the transmission of UEAssistanceInformation message:  
Upon initiating the procedure, the UE shall:

1>
if configured to provide delay budget report:
2>
if the UE did not transmit a UEAssistanceInformation message with delayBudgetReport since it was configured to provide delay budget report; or

2>
if the current delay budget is different from the one indicated in the last transmission of the UEAssistanceInformation message and timer T342 is not running:
3>
initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3;

1>
if configured to provide overheating assistance information:
2>
if the overheating condition has been detected and T345 is not running; or

2>
if the current overheating assistance information is different from the one indicated in the last transmission of the UEAssistanceInformation message and timer T345 is not running:
3>
initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3;

The applicability of legacy conditions is discussed in the following points:

Point 1) The condition highlighted in green checks whether the feature is or not configured by the network to UE. This point (1) is also applicable when providing “UE’s preferred C-DRX configuration”.

Point 2) The condition highlighted in blue checks whether UE did not transmit a UEAssistanceInformation message with this preferred information since it was configured to provide “UE’s preferred C-DRX configuration”. This point (2) is also applicable when providing “UE’s preferred C-DRX configuration”.

Point 3) The condition highlighted in yellow checks whether prohibit timer is not running and current preferred information is different from the one indicated in the last transmission of the UEAssistanceInformation message. This behavior was defined for UE assistance feature to limit a UE from sending the same preference indication more than once in consecutive manners, understanding that UE only provides its preference, but final decision is up to network (i.e. network may not act upon UE’s preference). This point (3) is also applicable when providing “UE’s preferred C-DRX configuration”. 

Point 4) The condition highlighted in pink checks whether a critical event has happened while prohibit timer is not running. This point (4) does not look to be applicable when providing “UE’s preferred C-DRX configuration” as point (2) is already handling the 1st assistance transmission after being configured and point (3) other future triggers to convey different values of its preference.

Proposal 1. “UE’s preferred C-DRX configuration” information behaves same as legacy when checking the following conditions to determine whether to initiate the transmission of UEAssistanceInformation message or not: (1) UE only sends the corresponding preference when configured, (2) UE did not transmit a UEAssistanceInformation message with this preferred information since it was configured to provide “UE’s preferred C-DRX configuration” and, (3) current “UE’s preferred C-DRX configuration” is different from the one indicated in the last transmission of the UEAssistanceInformation message and the corresponding prohibit timer is not running (if a prohibit timer were defined when sending “UE’s preferred C-DRX configuration” information).

2.1 “UE’s preferred C-DRX configuration” information

The DRX on duration and DRX start offset were left for further discussion due to lack of consensus. In our understanding there would be benefits if UE could provide corresponding preference on its setting to the network e.g. UE may know this information based on its current traffic pattern and both configurations could be useful for interference coordination and IDC purposes, if supported.
Proposal 2. UE assistance of C-DRX configuration can also include UE’s preference for “DRX on duration” and “DRX start offset”.
It was agreed that UE assistance will provide information of the C-DRX configuration, as shown above in the 2nd agreement. However, RAN2 should still discuss whether option (1) UE includes the actual setting for each of the parameters that have a new preference or option (2) UE provides its preference based on pre-defined sets that were previously provided to the UE by the network. 
Before discussing the PROS/CONS of these option, it is important to highlight a point from legacy operation. Legacy behavior expects that every time that UE triggers UE assistance information for any purpose, UE continues including those previously indicated ones that are still valid/applicable (even though they indicate the same value previously indicated). For example, if in time t1, UE sends its certain “C-DRX configuration” and in time t2 (with t2 > t1), UE triggers a different assistance information (e.g. overheating or delay budget report), UE would still need to include the same value of previous preferred C-DRX configuration. The reason being that if this assistance information were not included, network would understand it as UE no longer prefers moving to the C-DRX configuration previously provided.
Observation 1. Legacy behaviour expects that every time that UE triggers UE assistance information for any purpose, UE continues including those previously indicated ones that are still valid/applicable (even though they indicate the same value previously indicated). 

On summary, for option (1), UE could provide any of the possible values that each parameter, vs for option (2), UE would only provide its preference based on a limit set of values (i.e. parameters or configuration sets that the network provides to UE). Both options are feasible, and the signaling overhead might not be major in either case. The key difference is whether the UE or the network does the most work analyzing the C-DRX configurations. For Option (1), the UE send its preference and the network would analyze it and come up with a suitable configuration that is acceptable for the network. For option (2) the network provides in advance the configuration sets that are acceptable, so the network could just follow the UE’s preference. Therefore option (2) would be simple for network but adds complexity on UEs having to analyze and assess which is the best C-DRX configuration for power saving purposes. 
Proposal 3. To discuss how UE provides “UE’s preferred C-DRX configuration” information: option (1) UE provides its preference based on any value of the corresponding parameter range, or option (2) UE provides its preference based on pre-defined values or set of configurations that were previously conveyed to the UE by the network.
Moreover, it is also important to discuss whether there is need for a UE to report that the preferred C-DRX configuration provided is not suitable anymore. Two options could enable the required behavior:
Option a) UE can trigger a change of preference by sending an empty container upon triggering a change of its “UE’s preferred C-DRX configuration” information. This option (a) could be addressed similarly as it is done in legacy for overheating handling, see related reference from T38.331 marked in red below:

5.7.4.3
Actions related to transmission of UEAssistanceInformation message

<Omitted text> 

The UE shall set the contents of the UEAssistanceInformation message for overheating assistance indication:

1>
if configured to provide overheating assistance indication:
2>
if the UE experiences internal overheating:

<Omitted text> 

2>
else (if the UE no longer experiences an overheating condition):

3>
do not include reducedMaxCCs, reducedMaxBW-FR1, reducedMaxBW-FR2, reducedMaxMIMO-LayersFR1 and reducedMaxMIMO-LayersFR2 in OverheatingAssistance IE;

3>
start timer T345 with the timer value set to the overheatingIndicationProhibitTimer.

Option b) UE relies on sending a new/different C-DRX configuration instead. 

Both options (a) and (b) are feasible but understanding that options (a) looks preferable as it follows legacy behavior discussed in RAN2#107 meeting on related topic [1]

 REF _Ref20919238 \r \h 
[2]

 REF _Ref20919239 \r \h 
[3] and because in some cases UE may not have an explicit preference to send. 

Proposal 4. If UE has a preferred C-DRX information, UEAssistanceInformation message includes that as discussed in proposal 5. Otherwise (i.e. UE does not have a preferred C-DRX information), UEAssistanceInformation message is sent without including “UE’s preferred C-DRX configuration”.
2.2 Network control on frequency to send UE’s preference

It was agreed that network can (de)configure the UE to report this kind of information and that UE only reports it when configured and the corresponding reporting trigger is met in UE side, as captured in 1st agreement above (as per legacy UE assistance behavior). In addition, there were concerns on how frequent a UE may send this kind of preference where some mechanism to restrict this rate may be desirable e.g. via a prohibit timer. However, if there were a mechanism to limit the frequency of this kind of UE’s assistance, it might be possible that UE were restricted to send its preference to use a less aggressive configuration (e.g. shorter DRX cycle value) after sending a more aggressive one (e.g. longer DRX cycle value). Moreover, as UE can sent its preference to multiple parameters within the C-DRX configuration, it would be challenging to define all cases when UE should not be limited. Few options look possible to address these concerns when using prohibit timer and UE assistance with preferred C-DRX configuration: prohibit timer does not seen suitable at least when using UE assistance with a format explained on previous option (1). On other hand, if previous option (2) were preferable, the design of a prohibit timer could still be discussed but dependent on how network provides the allowed setting or set of configurations.
Approach (A) Prohibit timer is applicable to any trigger condition of “UE’s preferred C-DRX configuration”.

Approach (B) Prohibit timer is applicable for “UE’s preferred C-DRX configuration” except for the case when UE needs to indicate that it does not have any preference on C-DRX config.

Approach (C) Prohibit timer is applicable for “UE’s preferred C-DRX configuration” except for the case when UE needs to indicate that it’s preference of a less aggressive C-DRX configuration; leaving FFS how “less aggressive” is specified. E.g. if option (2) of proposal 3 were agreed, the prohibit timer could not apply for the least aggressive of the configurations provided by the network.
Proposal 5. To discuss how the prohibit timer is applied in relation to the UE’s preferred C-DRX configuration: approach (A) applicable in all cases, approach (B) applicable except when UE triggers its preference as an empty container of C-DRX configuration, or option (C) applicable except when UE trigger its preference of less aggressive C-DRX configuration (being FFS how “less aggressive” is defined). 

3 Conclusion

The observations captured are the following:
Observation 1.
Legacy behaviour expects that every time that UE triggers UE assistance information for any purpose, UE continues including those previously indicated ones that are still valid/applicable (even though they indicate the same value previously indicated).


The proposals captured are the following:
Proposal 1.
“UE’s preferred C-DRX configuration” information behaves same as legacy when checking the following conditions to determine whether to initiate the transmission of UEAssistanceInformation message or not: (1) UE only sends the corresponding preference when configured, (2) UE did not transmit a UEAssistanceInformation message with this preferred information since it was configured to provide “UE’s preferred C-DRX configuration” and, (3) current “UE’s preferred C-DRX configuration” is different from the one indicated in the last transmission of the UEAssistanceInformation message and the corresponding prohibit timer is not running (if a prohibit timer were defined when sending “UE’s preferred C-DRX configuration” information).
Proposal 2.
UE assistance of C-DRX configuration can also include UE’s preference for “DRX on duration” and “DRX start offset”.
Proposal 3.
To discuss how UE provides “UE’s preferred C-DRX configuration” information: option (1) UE provides its preference based on any value of the corresponding parameter range, or option (2) UE provides its preference based on pre-defined values or set of configurations that were previously conveyed to the UE by the network.
Proposal 4.
If UE has a preferred C-DRX information, UEAssistanceInformation message includes that as discussed in proposal 5. Otherwise (i.e. UE does not have a preferred C-DRX information), UEAssistanceInformation message is sent without including “UE’s preferred C-DRX configuration”.
Proposal 5.
To discuss how the prohibit timer is applied in relation to the UE’s preferred C-DRX configuration: approach (A) applicable in all cases, approach (B) applicable except when UE triggers its preference as an empty container of C-DRX configuration, or option (C) applicable except when UE trigger its preference of less aggressive C-DRX configuration (being FFS how “less aggressive” is defined).


