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Discussion and Decision

1
Introduction
The outcome of the discussion at RAN2#78 on the ‘power preference indication’ is copied below:

	Agreement: We introduce signalling from the UE to the NW that allows to toggle between a “default” state and a “lower power consumption” state where it is up to the NW whether and how make use of the indication.
FFS: whether the UE indicates with a capability that it supports this mechanism and if the UE indicates support the NW may or may not enable the UE to send these indications. 

FFS: whether the UE may only send an update if its preference changes or when it moves from a cell which did not enable the feature to a cell that enables the feature. 

FFS: Mechanisms to further avoid excessive signalling of this information from the UE shall be provided during the stage 3 work




It was also agreed to continue the discussion via email, with the intention to address the open issues and also to prepare Stage-3 CR(s). 

2
Discussion 

2.1 
Definition/interpretation of the ‘Power preference indication’ (PPI)
The agreement at RAN2#78 was to introduce a signalling bit from the UE to the network to allow the UE to express its preference for a “default” (in terms of power saving) DRX configuration or for a “lower power consumption” DRX configuration. However it is believed that this high level agreement needs further discussion. The main issue with this simple decision is that there would be no clear common understanding (at the network and at the UE side) of what the “default” and “lower power consumption” DRX settings are. 
For instance, at least the following questions would have to be answered:

· Shall the UE always assume that the DRX configuration signalled by the network at RRC connection (re)establishment is the “default” one? (which in a sense seems to prevent the possibility for the network to initiate a RRC connection with a “lower power consumption” DRX configuration)
· Assuming that during the RRC connection the UE first signals a preference for a “lower power consumption” DRX configuration, and that the network takes this into account updating the DRX configuration: what if later on the UE sends a further preference for a “default” DRX setting? Assuming that the network wants to take this indication into account, shall it be forced to always fall back to the same DRX configuration initially signalled at RRC connection (re)establishment? Or shall the network be allowed to indicate another DRX configuration (which seems more reasonable, to avoid mandating network behaviour), thus implicitly redefining the “default” DRX configuration?

· If the network performs an unsolicited DRX reconfiguration (assuming that this will continue to be possible), how shall the UE consider the new DRX configuration? As a new “default” DRX configuration or as a “lower power consumption” one?
In general, the knowledge whether the a given DRX setting (configured by the network) should be considered as a “default” or as a “lower power consumption” one is needed by the UE to determine in which direction (i.e., respectively, for a “lower power consumption” or for a “default” state) it can set the “power preference indication” in the following.

Alternatively, for the rapporteur, the open issues above could also be addressed by specifying that the binary indication sent by the UE should be interpreted as a “up/down adjustment preference”, rather than a preference for a toggling between two (undefined) DRX configurations. In this case, whatever the current DRX configuration is, the UE could indicate its preference for a more/less power saving DRX configuration than the one being used. And this would be unambiguously interpreted by the network. While this would certainly increase the flexibility at the UE side (possibly even above what is actually needed), it is believed that this approach would still not complicate the network implementation / not mandate any network behaviour. In fact, even if the UE sends successive “up” (or “down”) indications, the network could simply disregard the UE preference. Additionally, as already anticipated and further discussed in section 2.7, mechanisms to limit excessive signalling of the UE preference can be introduced. 

At least the following options could then be considered for the “power preference” 1-bit indication:

a)
the indication is meant to toggle between a “default” and a “lower power consumption” state. To ensure that the network and the UE always have the same understanding regarding the “default” and “lower power consumption” DRX settings, the following alternatives could be considered:

a1) some implicit rules shall be defined, e.g.: 
· the DRX configuration signalled by the network at RRC connection (re)establishment shall be considered as the “default” one
· whenever the network performs a (solicited or unsolicited) DRX reconfiguration, if the new DRX setting allows lower power consumption than the previous one, it shall be considered as the new “lower power consumption” state. Alternatively, it shall be considered as the new “default” state.
a2) some explicit rules are defined, e.g. 

· if the DRX cycle configured is shorter than the DRX cycle in IDLE mode, the UE is in the “default” state
· otherwise, the UE is in the “lower power consumption” state

a3) The network indicates (e.g. in the reconfiguration messages) whether the configured DRX scheme is a “default” one or a “power optimised” one.
a4) At any point of the time eNB explicitly provides two DRX schemes (one of them is “default” and one of them for “lower power consumption”). Depending upon the situation the UE selects one of them and suggests the selection to eNB. Lower value of DRX is “default” and higher value is for “lower power consumption”. 
b)
the indication is interpreted as a “up/down adjustment preference” with respect to the DRX configuration in use. No requirement is put on the network, including when/if the UE sends successive “up” or “down” indications, as the network can always disregard the UE preference. 
c)
The indication is interpreted as a UE preference for a power optimised configuration (or not). The UE preference is not related to a current radio resource configuration. Whenever the UE preference changes, the UE signals its preference to the network. How to set the UE preference is left to the UE implementation. The network should consider the UE preference in the radio configuration for the UE (although no network behaviour is specified as usual). 
Companies’ comments and possible preferences on the definition/interpretation of the “power preference indication” are reported in Table 1 below. 

Table 1. Views on the definition/interpretation of the “power preference indication”
	Company
	Comments

	Samsung
	a)
the indication is meant to toggle between a “default” and a “lower power consumption” state.
We think sending indication blindly is not good from UE perspective; specially when UE is not aware what it is going to get in return. It might also be possible that the current configuration provided to UE is the best eNB can do. So in this case UE will end up asking better configuration even when it is not going to get it at all. Even though there will be mechanism to avoid excessive signaling but still blind request from UE might waste UE power in transmission of the indication.
It is better that the DRX config for default and DRX config for “lower power consumption” are provided to UE. So that both default and low power consumption states are well known all the time.

	Samsung2
	a)
the indication is meant to toggle between a “default” and a “lower power consumption” state.
However what we meant in our previous response is that at any point of the time eNB explicitly provides two DRX (one of them is default and one of them lower power consumption). Depending upon situation UE select one of them and suggest the selection to eNB. This approach is simple and straight forward as all the time both states are well defined.

This is now then something like a new option i.e. a4)
We are uncomfortable in mandatorily making idle drx as the “lower power consumption” as suggested by Huawei as there is possibility that lower value of drx compared to idle is the maximum what eNB can provide. So we should not force eNB implementation for only one possibility. It is better to leave it to eNB implementation to decide what is meaning of “default” and “lower power consumption” for it depending upon whatever factors it wants to take into account.

	Qualcomm
	We prefer option b) i.e. the indication of lower power preference is with respect to current configuration. This is unambiguous and the lower power requirement is only determined at the UE. Even the default state need not be defined and can be left to the NW.

	Huawei, HiSilicon
	According to the above description, a1) is actually a subset of b). According to the agreement in RAN2#78, there are two states. For the sake of progress, this should be the baseline to discuss further details.

In RAN2#77bis meeting, a conclusion was made “from a power consumption point of view there it makes no significant difference whether the eNB keeps the UE RRC Connected or releases it to IDLE if the DRX settings are the same”. So a UE in RRC Connected with a long DRX cycle with the same (or a longer value?) than the IDLE mode DRX cycle could be considered as in a “lower power consumption” state. In such a state, there is no need for the UE to send an indication for "lower power consumption". Any other state could be considered as a "default state". 

The benefits of the up/down approach are not clear considering the complexity and what it really feasible. The eNB needs to consider and collect all factors to reconfigure the DRX when the UE requests “default” state (based on QoS) or “lower power consumption” state (equal to or longer than IDLE mode DRX cycle) , A step-by-step adjustment of DRX parameters by negotiation between UE and eNB creates extra signaling, it may consume more power than a two state approach and it is may be too complex to realise by the eNB.

So there is the possibility to use a rule like in a2).

	Vodafone
	We think B is the right way. We should not put requirements on the NW for that

	Deutsche Telekom
	We think that “a” is the right way forward. This is similar to Rel-8 Fast Dormany where the UE is allowed to send the indication once and the network might or might not react.

	RIM

	We agree with Samsung that sending indication blindly is not good from UE perspective. Hence, it would be good for the UE to be aware whether the current configuration is “default” or “power optimized”. However, implicit rules for understanding the current state as mentioned in a1 will not guarantee reliable UE behavior and could lead to misalignment between UE and eNB. Explicit rules as mentioned by Huawei above may be too constraining for the network’s implementation with regards to how “lower power consumption state” is realized (eg: any other configuration which may guarantee a very good power consumption but with slightly different DRX cycle than idle mode cannot be considered by the UE as a “lower power consumption” configuration). Therefore, it is preferable for the network to indicate to the UE whether the current configuration is the default one or a power optimized one (per option a3 above).

	Alcatel-Lucent 
	Option c) above.

As clearly captured in agreed Stage -2 CR [R2-123160], the power preference indication is purely a indication of the UE’s preference for a configuration optimized for power saving. How to set the indication is left to the UE implementation. The relevant text from R2-123160 is quoted below for easy reference:

-
UE preference for power optimised configuration (1 bit):

-
When this bit is sent by the UE, the UE shall set the bit (to true or false) in accordance with its preference for a configuration that is primarily optimised for power saving (e.g. a long value for the long DRX cycle or RRC connection release) or not

-
The details regarding how the UE sets the indicator are left to UE implementation

As per the agreement, the indication does not required to be derived compare to the current DRX configuration. The network should consider the UE preference in radio configuration (eg: DRX configuration, RRC connection release). There is no requirement such that the network should convey the UE the reason for the DRX re-configuration which is resulted due to the network decision.

A simple method to convey the UE’s preference for a configuration primarily optimized for power saving is our preference and the solution should not be made complicated unnecessarily.

	Intel
	b)
the indication is interpreted as a “up/down adjustment preference” with respect to the DRX configuration in use. 

We prefer option b). Option b) directly tells the need of the UE saying better power consumption (up). Moreover, up/down signalling gives more freedom at both eNB and UE. UE can ask for different DRX settings instead of toggling between 2 of them. The eNB has the flexibility to have 2 or more DRX settings. The problem of excessive up/down signalling can be reduced by using prohibit timers and other mechanisms. Option a1) can cause problems between UE and eNB to decide which setting is power efficient and which setting is default. Since power consumption is UE implementation dependent, it is hard to come up with some implicit rules to define default and low power consumption DRX settings. Moreover, given that the DRX settings may vary dynamically on the network side, option a4) may not apply

	LG
	We think option b is better and simple. 

In the usage scenario of smartphone, a user can switch among a FPS game app ( which requires low latency), Instant Message app ( which is OK with long delay) and web-browsing (whose delay requirement is in the middle of that of FPS app and IM app).

Thus, it seems better to use ‘Up/Down’ signaling. A sensible UE implementation will not send too frequently ‘Up/Down’ signaling.

	CATT
	We prefer option a3). We agree with RIM that the UE should know exactly to which state the DRX setting belongs so as to toggle between the ‘default ’ state or the ‘power optimized’ state. Without knowing the exact state, the UE may keep sending PPI to fulfil its preference. And this kind of UE behaviour is not expected.

	Hitachi
	We prefer option a3). It is important that UE knows whether the current configuration is “default” or “power optimized” in order to avoid the useless signalling, i.e. otherwise UE may continuously indicate its preference for “power optimized” configuration although the NW already configured “power optimized” DRX setting.

	ZTE
	We prefer option b), which seems to be the simplest to standardize and also to implement. Or - if option a) will be agreed - the variant a3), as this seems to be the only one leaving full freedom to the network in configuring the DRX schemes, and at the same time ensuring that the UE always knows whether the configured DRX scheme is the “default” or “power optimized” one. 

A1) and a2) put some constraints on the network selection, and so does a4), since the network needs to advertize an alternative DRX configuration before this is actually needed. And when the preference for a different DRX scheme is finally indicated by the UE, the network might want to use a different DRX configuration than the alternative one previouly signalled.
Option c), where the UE preference is not related to a current DRX configuration, seems not so useful: 
· If the UE is happy with the current DRX configuration, why should the UE signal its power preference with the risk that the network changes the configuration?
· On the other hand, if the network receives a UE preference not related to the current DRX configuration, how does the network know that the current DRX configuration is not good enough? So, why should it change it?

	CMCC
	Option b).

It is a simple method and do not introduce much restrictions for network’s behavior. For UE side, it can compare it’s expected DRX configuration (power preference) with the current DRX value (how to compute its expected DRX configuration is left to UE implementation), and then decide to indicate the up/down adjustment preference to network or not (The mechanism to avoid excessive report should be introduced and discussed in later section). For network side, eNB can decide to response the indication (update DRX configuration) or not, because it would combine many aspects to configure/reconfigure DRX for UE.

	China Unicom
	We prefer b), which is more flexible and easier for application.
The preference of the UE should be based on the current configuration. Using the “up/down” adjustment, it is easy to achieve the UE preferred configuration. 
In this scheme, the frequency of the “up/down” indications should be controlled not to cause large signalling overhead.

	Pantech
	Option b) could be a simple solution.

When we discussed UE power preference information, actually, “default” concept might be a meaning that UE don’t care about DRX configuration for power consumption. Thus, it seems to be near to the meaning in option a). 

However, if we go to option b), “default” concept might not be needed any more and changed into “higher power consumption” concept which means that the UE allow higher power consumption than current one. 

	ASUSTeK
	Option c. We agree with Alcatel-Lucent that the definition has already been captured in the agreed stage-2 CR. So this should be considered as the baseline.

	InterDigital
	We prefer option b).

This seems to be the most flexible solution since it allows the UE to indicate its preference based on applications running and the amount of data being transmitted at a given time.

	ITRI
	We prefer option b). 

It is more reasonable for a UE to indicate its favourite degree of power saving or performance by sending the successive up/down preference indications. Following option a or option c, the usage of UE preference indication will be limited because the UE cannot fully point out its actual requirements of power saving or performance.

	Ericsson
	We prefer option a) (or c) which is a variant of a)) in principle and we think that option a4) proposed by Samsung, which is similar to what we proposed earlier in RAN2#77bis (R2-121517), would be fine.
We think there is no need to send the previously sent indication repetitively since it is enough for the UE to indicate its preference to the network once until it changes. However, we believe there should still be a mechanism to avoid excessive signalling to prevent the UE from changing its preference too frequently.

	Fujitsu
	We prefer option b), as the simplest solution which allows the network complete flexibility to address the signalling of the UE’s Power preference indication’ (PPI). It if FFS whether a mechanism to limit the UE sending this indication too often is required.

	Renesas
	Clearly option b. The other options are too restrictive and really limit the usefulness of the feature.

	NNSN
	We prefer option c), For the simplicity of the mechanism and reduce the signalling overhead, we should stick to agreements in Prague. The UE sends it once and shall not send the indication for the same direction again and again. 

	NTT DOCOMO
	Option b) is preferred.

From UE point of view, we think there are 3 types of preference regarding power saving (DRX configuration and/or RRC release handling): no change is needed, more power saving is needed and more performance is needed. When UE prefers no change from the current configuration (i.e., “default”), UE doesn’t need any indication to the NW. On the other hand, when UE prefers more power saving or more performance compared to the current configuration, UE needs to indicate its preference to the NW. Thus we can conclude it is sufficient that UE indicates only two states: more power saving is needed and more performance is needed.
According to the discussion above, option b) is preferred because it can indicate “up” preference (e.g., more performance is needed) and “down” preference (e.g., more power saving is needed). However, the meaning of “up” and “down” indication should be described in the specification if we adopt this alternative.


Summary:

· 7 companies support option a). One of them prefers variant a2), 3 prefer variant a3), while 2 prefer a4). (one company supporting a) indicated that c) would also be ok)
· 13 companies support option b) (one on them indicated that a3) would also be ok)

· 3 companies support option c)
Note: a few companies objected that option b) should not have been considered in the email discussion, saying that it was already suggested and not agreed during the last meeting.

2.2 
Indication of UE support 

One of the FFS’s already identified at RAN2#78 is whether the UE should indicate with a capability that it supports the ‘power preference indication’ mechanism. If available, this information could be used by the network to selectively enable UEs to send power preference indications (or not). Otherwise the network could still enable/disable the transmission of power preference indications for all UEs, while only the ones actually supporting the feature would finally do it.
Two options seem possible:

a) no indication of UE support

b) indication of UE support

Companies’ comments and possible preferences on the indication of UE support are reported in Table 2 below. 

Table 2. Views on the indication of UE support
	Company
	Comments

	Samsung
	b) indication of UE support

	Qualcomm
	Option b) 

	Huawei, HiSilicon
	a) no indication of UE support 

For simplicity, this UE feature can be optional not having UE radio access capability. The network does not need to have a different behaviour whether the UE supports the indication or not. The eNB may send an indication to a UE when it decides to enable the transmission of power preference indication. If the eNB does not receive any power preference indication, there is no need for the eNB know whether the UE does not support the feature or the UE has no requirement for state change. 

	Vodafone
	We think that there is no need to signal indication from the UE.

	Deutsche Teleom
	“a”, but network could control the sending of indications (on/off).

	RIM
	It is not clear why the network needs to understand the UE capability. We assume the UE will not send PPI indication until it has understood that the network wishes to enable it. If this is feasible, this translates to option a) and on receiving a PPI indication, the network understands that the UE supports the feature.

	Alcatel-Lucent
	Option a). the UE optionally signals to the network of it’s preference for power optimized configuration. The indication of the support for the feature by the UE is not required as per comment in table below (that there is no associated network configuration). 

	Intel 
	Option b). We think that it will be beneficial to let the eNB know that UE supports this feature and it has dependency on question 2.3.

	LG
	Option a)

It seems enough for network to inform the support of the indication,

	CATT
	a). It seems that only Rel-11 UE is capable of reporting PPI. The eNB can just send the indication (as mentioned in section 2.3) of supporting PPI reporting to Rel-11 UEs. There is no need to report the indication of UE supporting PPI at this point. And the eNB can know if the UE has the capability of reporting PPI by receiving PPI message. Then the capability indication has no use for the successive processes.

	Hitachi
	Option a). Assumption is that NW only reacts against the indication of UE preference.

	ZTE
	Option b), if there is a preference that the network should be able to selectively enable UEs to send power preference indications (or not), i.e. if option b2) is preferred in section 2.3.

Otherwise option a) is sufficient.

	CMCC
	Option a) or b) is acceptable if network can control the indication reporting.

For option a), we agree the network “on-off” control mechanism mentioned by DT, or use the implicit control mentioned in section 2.4, e.g. only when UE receives the DRX configuration in RRC Reconfiguration message and it wants to suggest network to optimize the DRX configuration, then it can send the indication only one time, otherwise, it should not send the indication anymore.

For option b), if UE adds it in capability, network can know which UE can report the indication, so network can “pull/request” specific UE only when network need the assistant information to optimize DRX configuration. UE can send indication only one time when it receives the pull/request signalling and it do not satisfy with the current DRX configurations, otherwise, it should not send the indication.

	China Unicom
	Option a) no indication of UE support

	Pantech
	Option b) 
The indication of UE power preference support might be baseline for network to select the candidate UE to send the UE preference information. By this mechanism, potential excessive signalling overhead due to the UE preference information might be alleviated. 

	ASUSTeK
	Option a. We think it is up to a UE whether to indicate PPI after knowing the current cell support the indication. So there is no need to indicate the capability of PPI mechanism to eNB.

	InterDigital
	Option a)

Indication of UE support seems unnecessary especially in the case when there is an indication of network support.

	ITRI
	Option b) 
The network should be able to select which capable UE (i.e., the user that indicates this capability) is allowed to send PPI based on its own decision. It may not be necessary for the network to allow all capable UEs to send PPI if the radio resource is limited.

	Ericsson
	Option b) for similar reasons as e.g. Intel and ZTE.


	Fujitsu
	Option b). We also think that it will be beneficial to let the eNB know that UE supports this feature and if option b) is chosen in 2.1 then this can allow network more control over excessive signalling from a UE.

	Renesas
	Option a. 

If NW enables this using dedicated signalling then clearly a UE capability is needed. Otherwise, if the NW enabled this using a broadcast indication, then providing UE capability has only a small advantage – that the NW may be able to base it’s very initial configuration on whether the UE supports PPI or not (this is a minor enhancement because anyway when the UE sends it’s first PPI then support is implicitly signalled + we see this as being enough).

	NNSN
	Option b) 

Similar to CMCC, if we go for a), network will blindly send “PPI activation” to REL-11 UEs. And some UEs will never send PPI indication and some will send. If we go for b) network will send “PPI activation” only to those UEs supporting the feature. So far network is not supposed to activate a feature which UE does not support. But without UE capability network will just send “PPI activation” blindly to UEs.

	NTT DOCOMO
	Option b) is preferred.

If the UE capability is introduced, NW can select the UE that can send the power preference indication based on the indicated UE capability. In this case, the NW can configure the UE not sending PPI even if the UE has capability to send PPI.


Summary:

· 12 companies support option a) “no indication of UE support”. (however some of them assume that the network should be able to selectively enable UEs to send power preference indications)
· 10 companies support option b) “indication of UE support”.
· 1 company indicated that both options are acceptable, provided that there is a mechanism for the network to selectively control the PPI reporting.
2.3 
Indication of network support 

The network could indicate it supports the feature, to avoid power preference indications to be reported unnecessarily. 

The following options seem possible:

a) no indication of network support

b) indication of network support 
b1) broadcast in System Information
b2) at RRC connection establishment/reconfiguration (makes sense if a capability indicator is introduced for the UE)
Companies’ comments and possible preferences on the indication of network support are reported in Table 3 below. 

Table 3. Views on the indication of network support
	Company
	Comments

	Samsung
	b2) at RRC connection establishment/reconfiguration (makes sense if a capability indicator is introduced for the UE)

	Qualcomm
	Option b2) could be used

	Huawei, HiSilicon
	B2) at RRC establishment/reconfiguration

RAN2 agreed that the network may configure the UE to send the power preference indication, in order for the network to keep control of UE behaviour. There should be network control (i.e. a is not possible), it should be per UE (i.e. b1 is not acceptable) and it should be possible to change it (i.e. only indicating this at initial RRC connection establishment is not acceptable). The most simple way is that the UE is allowed or not, as part of RRC configuration, to send power preference indication, it can be done at every reconfiguration.

	Vodafone
	option B1

	Deutsche Telekom
	“a” seems the simplest solution, but “b” can be set individually per UE (e.g. based on indication from CN for example – subscription type). Hence we prefer “b”.

	RIM
	We think that dedicated signaling as in b2) is preferable however, assuming option a2 of section 2.1, no further network support indication is needed. i.e. the UE will not send PPI unless it has received a “default” or a “power optimised” indication from the network.

	Alcatel-Lucent
	Option a) is sufficient.  As indicated in section above, the UE can provide the indication without any signaling of network capability.

	Intel
	We prefer option b2) RRC Connection Establishment/Reconfiguration

	LG
	Option B2.

If a UE abuses the functionality with too much signaling, network needs mechanism to stop it.

	CATT
	Option b2). The control of reporting from the network side is needed for maintenance or signaling control purposes. And the indication is only needed for CONNECTED UE. Then there is no need to add the indication in system information.

	Hitachi
	Option b2).

	ZTE
	Option b). 

The variant b2) seems reasonable only if option b) is agreed in section 2.2. With no indication of UE support, it is not clear on which basis the network should activate the feature on a per RRC connection basis (one suggestion above is to consider the UE subscription information received from the CN, but this would basically imply that some ‘power preference indication’ support becomes part of the UE subscription)

	CMCC
	Prefer option b2) to control the indication reporting
There are two different usages depend on the issue in section 2.2 and 2.7:
1) As ZTE mentioned, if option b) in section 2.2 is agreed, network can selectively pull/request specific UE to send the indication using the message.
2) The RRC Reconfiguration message can be used to prohibit the excessive reporting for specific UE if there is no efficient mechanisms to avoid excessive signaling (depend on the discussion in section 2.7). For this usage, there is no explicit indication of UE support in UE capability. Because if UE can report the indication, e.g, only when receive the DRX configuration, network can know which UE has this kind of ability, and if network find the UE always send the unreasonable frequent indication, then can control the reporting.

	China Unicom
	Option b). We are fine with both b1) and b2).

	Pantech
	Option b2)

In line with option b) in section 2.2, it is more reasonable to send the indication of network support to UE. In this case, the indication of network support to UE could be a meaning “allowance” for UE to send the UE power preference information to network. Hence, based on this, the abuse of UE preference indication could be alleviated. 

	ASUSTeK
	Option b2. We think NW could indicate its support of this feature so that a UE may indicate PPI after knowing that the current cell supports the feature. For the case of initial access, the support could be included at RRC connection establishment. And the support could be included at RRC reconfiguration for the case of handover.

	InterDigital
	Option b2)

This option can be used to selectively disable UEs if required.

	ITRI
	Option b2).

The NW should have the ability of enabling or disabling a UE to send PPI.

	Ericsson
	Option b2)

The network may configure the UE to send the power preference indication if it supports the feature. We think it would be better if this configuration is done per UE and it is possible to update whenever it is necessary.

	Fujitsu
	Option b2) at RRC connection establishment/reconfiguration is the best alternative as we prefer option b from section 2.2

	Renesas
	Option a, it’s important that UE should be allowed to indicate a preference for power saving configuration if the NW does not configure good enough DRX.

	NNSN
	Option b2) 
But it is not exactly “indication of network support”, but more an indication to enable the UE to report power preference indication 

	NTT DOCOMO
	Option b2) is preferred.

In our understanding, option b2 means that the NW that has capability of PPI reception can send RRC connection reconfiguration in order to configure the UE sending PPI indication. If NW can send the configuration message for PPI indication to UEs, it means that the NW has a capability of PPI reception. 

Thus, NW capability can be indicated by sending RRC connection reconfiguration message itself that includes PPI indication configuration.


Summary:

· 20 companies support option b2) (one of them indicated that b1) would also be ok)
· 1 company supports option b1)
· 2 companies support option a)
2.4 
When the UE is allowed to send the indication

Another FFS already identified at RAN2#78 is about when the UE is allowed to send the indication. 
Some of the possible options are the following:

a) only once per RRC connection (e.g. in the RRC Connection Setup Complete) and possibly at handover (e.g. if the UE moves from a cell which did not enable the feature to a cell that enables the feature)
b) at any time, when its preference changes. Note: if option a) (i.e. ‘the indication is meant to toggle between a “default” and a “lower power consumption” state’) will be agreed in section 2.1 (in one of its variants), the following restriction will anyway apply: the UE can only indicate the preference for a “lower power consumption” state when in “default” state, and viceversa.
Companies’ comments and possible preferences on when the UE is allowed to send the indication are reported in Table 4 below. 

Table 4. Views on when the UE is allowed to send the indication
	Company
	Comments

	Samsung
	b) at any time, when its preference changes (offcourse also following mechanism to avoid excessive signalling)

	Qualcomm
	We prefer Option b) but still following the mechanisms in Section 2.7 to limit excessive signaling

	Huawei, HiSilicon
	Option b) 

Assuming there are 2 states only according to the decision in section 2.1, if the UE wants to change the power consumption state, it should be in the other state at that time, i.e. if the UE request the “lower power consumption” state, only when it is in the “default” state, vice versa.

In particular, if option a2) will be agreed in section 2.1, the UE will be allowed to send the indication:

when the DRX cycle configured is shorter than the DRX cycle in IDLE mode, if the “lower power consumption” state is requested; when the DRX cycle configured is longer or equal to the DRX cycle in IDLE mode, if the “default” state is requested

	Deutsche Telekom
	“a” does not make sense in the light of long lived RRC connections, hence something along the lines proposed by Huawei/HiSilicon makes sense…

	RIM
	We agree with Samsung and Qualcomm

	Alcatel-Lucent
	As the base line, whenever the UE preference changed, the UE signals the indicator to the network. Additional requirement (if any) for HO, etc may be depended on the conclusion from section 2.1. Note that how to set the UE’s preference is left to the UE implementation. We don’t see the need for specifying the UE setting relative to the current DRX configuration.

	Intel
	We prefer option b). 

	LG
	Option b
Because a user can activate any App at any time, the traffic pattern can change at any time.

	CATT
	Option b). The power preference actually relies on UE implementation, and can change successively.

	Hitachi
	Option b).

	ZTE
	Option b)

	CMCC
	Option b) following the mechanism to avoid the excessive indication.

	China Unicom
	Option b)

	Pantech
	Option b)

After receiving “allowance” from network, UE could send the UE power preference indication when changing the preference.

	ASUSTeK
	Option b. We would like to clarify the meaning of preference change. A UE indicating the PPI to show its initial preference should also be considered as preference change because the initial state is unknown by eNB. And later on, the UE should send an update when its preference changes. 

Besides, if the definition of PPI (as discussed in Sec. 2.1) is up/down adjustment preference, more proper interpretation of preference change should be preferring to change the configuration.

	InterDigital
	Option b)

The UE’s situation may change therefore there may be a need for the UE to switch the preference within an RRC connection therefore we prefer option b).

	ITRI
	Option b)

	Ericsson
	Option b)

If enabled by the network, the UE should be able to send its preference whenever there is a change of preference subject to a mechanism to avoid excessive signaling. We think that it would be enough for the UE to send an indicator to the network only when its preference changes rather than sending the previously sent indication repetitively.

	Fujitsu
	Option b)

	Renesas
	Option b (at any time)

	NNSN
	Option b 

	NTT DOCOMO
	Option b)

But mechanisms to avoid excessive signaling should be considered.


Summary:

· All companies support option b) (most of them indicating that mechanisms to avoid excessive signalling should be considered)
2.5 
How to convey the signalling indication

Another point for discussion is how the (single bit) indication should be conveyed to the network.
Possible options are:

a) in a RRC message (e.g. in the RRC Connection Setup Complete, especially if it will be agreed that the indication can only be sent once per RRC connection)
b) using MAC signalling
Companies’ comments and possible preferences on how to convey the signalling indication are reported in Table 5 below. 

Table 5. Views on how to convey the signalling indication
	Company
	Comments

	Samsung
	The UE indicates its preference with 1 bit (could use the common message/ procedure for UE status indications) 

	Qualcomm
	Either of RRC (Option a) or MAC (Option b) signaling is ok, but we prefer MAC (Option b) 

	Huawei, HiSilicon
	a) in a RRC message
This preference indication is used to request a new DRX configuration, i.e. a reconfiguration procedure. From this point of view and assuming that there is a mechanism to prevent excessive signalling, it seems reasonable to use a RRC message and this mechanism is fully reliable.

With respect to the specific RRC message, it could be a new RRC message (potentially the same like for other status indications) or the MeasurementReport message may also be appropriate (enough types of report are left for extension). 

	Vodafone
	I think we should first decide if the indication will be sent once per RRC connection. Considering that we might have UEs which will be always active, I think we need a mechanism to be able to send the indication more then once per RRC connection live time

	Deutsche Telekom
	RRC

	RIM
	Both RRC and MAC signaling are ok. MAC signaling could help reduce signaling overheads and hence is preferable.

	Alcatel-Lucent
	RRC signaling; reliable signaling is required if be taken into account in radio configuration.

	Intel
	We are fine with either. But we prefer option b) using MAC signalling.

	LG
	Option b
RRC signaling uses AM RLC. When AM RLC is used, eNB needs to send RLC ACK which further limits UE’s DRX opportunity. Also, RRC signaling uses more bits than MAC signaling due to header overhead..

At the end of traffic burst, a UE probably send a MAC PDU with padding. Then, this padding space can be used to indicate UE preference.

	CATT
	We prefer a) as it is more reliable and more secure. With RRC message, the UE can also provide privacy protection while reporting PPI.

	Hitachi
	Option a). Assuming option a) in the next topic, UE should be aware whether its preference indication reaches the NW, in order to avoid continuous preference indications.

	ZTE
	Option b), MAC signalling. 

We don’t really see the reliability issue here: of course the transmission of any reconfiguration message from the network needs to be reliable and then the use of RRC signalling makes sense in this case. But for the transmission of the UE preference there seems to be no real issue, especially considering that it is already agreed that no specific network reaction is expected when a UE preference is sent.

	CMCC
	It is better to reuse the current message as Samsung, then option a) is preferred.

Otherwise, go to option b) to save signalling overhead.

	China Unicom
	We are fine with either.

	Pantech
	Option a) could be simple approach. However, for the signalling overhead point of view, option b) could be also considerable. 

	ASUSTeK
	Option a. We think it is straightforward to use RRC message. Besides, a UE can provide the PPI in the response message, e.g. RRCConnectionSetupComplete, or RRCReconfigurationComplete message, for initial preference and also up/down adjustment preference based on the received configuration.

	InterDigital
	We prefer option a) since there no good reason for using MAC signalling to send this indication

	ITRI
	Option a)

The PPI could be conveyed by a new RRC message and could be sent more than once per RRC connection.

	Ericsson
	Option a) 

The indication can be conveyed in a new RRC message and the UE would send the indicator once to the network (a repeat message is only allowed when the UE’s preference changes again).

	Fujitsu
	a) in a RRC message, as the reliability may be an issue for MAC based signalling.

	Renesas
	Option a – since NW performs reconfiguration via RRC reconfiguration, then it makes most sense. 

	NNSN
	Option a) - The action after receiving the indication is all done in NW RRC layer. (DRX configuration or RRC Connection Release) Thus it makes sense to have reporting also in RRC layer to avoid unnecessary interaction between MAC and RRC.

	NTT DOCOMO
	Option a), RRC signalling, is preferred.

Although basically MAC signalling is used for relatively high-speed control of radio access, it is questionable whether such high-speed control is needed for PPI control. Since PPI configuration and DRX setting adaptation based on PPI indication will be done by RRC message, it seems more natural that RRC message is used also for PPI indication. To avoid defining any additional messages, a common message should be used for this purpose.


Summary:

· 14 companies support option a) “RRC signalling”
· 5 companies support option b) “MAC signalling”
· 4 companies do not have a strong view
2.6 
Network reaction when it does not want to update the DRX configuration

It has already been agreed that – when some ‘power preference indication’ is sent by the UE – it will be up to the network whether and how to make use of the indication. However it needs to be decided whether the network should at least answer to the UE indication, especially when it does not want to take any action based on the UE assistance information.

The following options could be specified for the network reaction (when it does not want to update the DRX configuration):

a) do nothing/don’t answer to the UE indication. In this case it is assumed that the UE can continue to send further power preference indications (possibly taking into account the mechanisms to avoid excessive signalling discussed in section 2.7). 
b) send a ‘reject’ indication. Especially in this case it is assumed that the UE should then take into account some mechanisms to avoid excessive signalling (discussed in section 2.7) when sending further power preference indications.
Companies’ comments and possible preferences on network reaction (when it does not want to update the DRX configuration) are reported in Table 6 below. 

Table 6. Views on network reaction
	Company
	Comments

	Samsung
	Do nothing/ don’t answer to the UE indication

	Qualcomm
	Option a)

	Huawei, HiSilicon
	a) do nothing/don’t answer to the UE indication.

The preference indication is considered as assistance information but not a request. So if the network does not want act on the indication, there is no need to response to the UE. Accordingly, the UE can continue to send the indication with some restrictions to avoid excessive signalling.

	Vodafone
	Option a

	Deutsche Telekom
	Clearly “a”

	RIM
	Option a) is fine so long as the UE respects the prohibit mechanisms as per section 2.7. 

	Alcatel-Lucent
	Option a).  But the network remembers UE preference and should always provide what it considers appropriate RRM configuration.

	Intel 
	Option a)

	LG
	Option a

	CATT
	Option a). How to respond to the PPI relies on eNB implementation.

	Hitachi
	Option a)

	ZTE
	Here we have a different opinion than other companies so far, i.e. option b).

Considering that the UE does not know the network capabilities in terms of possible DRX configurations, it would be beneficial to allow (but not necessarily mandate) the network to explicitly reject the UE request, including some reject cause (e.g. ‘more power optimized DRX configurations not supported’). This would allow the UE to limit/avoid further (useless) transmissions of the power preference indication.

	CMCC
	Option a).

There is a condition that some mechanism to allow and avoid the excessive signaling should be introduced. If UE do not receive response or DRX reconfiguration from network, it should not send it again (so option a) is more reasonable). UE is allowed to send the indication by implicit signaling (e.g. each RRCReconfiguration message including DRX configuration mentioned in section 2.2 by CMCC) or explicit signaling (indicator in RRCReconfiguration mentioned in option b2) in section 2.4). 

	China Unicom
	Option a)

	Pantech
	Option a)

There is no need to answer for the indication of UE power preference. As we discussed, we think network behavior would not need to be restricted by the indication of the UE power preference.

	ASUSTeK
	Option a.

	InterDigital
	Option a)

If the network does not reply it is an implicit reject therefore there is no need for a reject indication.

	ITRI
	Option a)

	Ericsson
	Option a)

	Fujitsu
	Option a)

	Renesas
	Option a is sufficient. 

	NNSN
	Option a) Consecutive indication sending shall be avoided

	NTT DOCOMO
	Option a) is sufficient if mechanisms for avoiding excessive signalling are considered.


Summary:

· All companies but one prefer option a) “do nothing” 
2.7 
Mechanisms to avoid excessive signalling
At RAN2#78 it was agreed that mechanisms to avoid excessive signalling of the power preference indications should be discussed. Note that this makes sense if it is agreed that power preference indications can be sent more than once during a RRC connection.

Some possible options are:
a) the UE should wait a certain time before sending further indications (after a first one). The waiting time can be:

a1) a common value defined per cell

a2) a dedicated value defined per RRC connection
b) if the eNB does not reconfigure, e.g. the DRX parameters after a UE indication, the UE cannot send the same indication again to the eNB. 
c) the UE should not transmit more than a certain number of indications. This number may be potentially different for default and power optimised configurations


c1) these numbers may be defined per cell


c2) these numbers may be defined per RRC connection

c3) these numbers may be defined per RRC connection and expressed in frequencies (i.e. max number of Power Preference Indications per second)
d) the UE signals the power preference indication, whenever its preference is changed from the previously signaled value. No additional mechanism to prevent excessive signaling is needed. Note that how to take the UE provided information into account depends on the network implementation.
Companies’ comments and possible preferences on mechanisms to avoid excessive signalling are reported in Table 7 below. 

Table 7. Views on mechanisms to avoid excessive signalling
	Company
	Comments

	Samsung
	a2) a dedicated value defined per RRC connection


	Qualcomm
	A waiting time before sending further indications can be used. Option a2) can be used to configure the waiting time.

	Huawei, HiSilicon
	If a prohibit timer is used, the value may allow unnecessary retransmission or delay the indication of UE status change:

- assuming the mechanism to transmit the indication is reliable, (RRC signalling transmitted using AM RLC mode, if the eNB cannot or prefers to not reconfigure the DRX parameters, there is no use to retransmit the same indication to the eNB, which will lead to excessive signalling. 

- if the eNB reconfigures e.g. the DRX parameters according to the preference indication, it shows the eNB is willing to react on the UE preference indication. After this reconfiguration, the situation for both UE and eNB changes, the UE then may wish to send another indication (it may be the same or not like the previous indication in this case).  

Therefore, it may be better to consider an alternative not using a timer such as:

b) if the eNB does not reconfigure, e.g the DRX parameters after a UE indication, the UE can not send the same indication again to the eNB. 

	Deutsche Telekom
	A prohibit timer similar to T323 in UMTS

	RIM
	a2 is needed however, these waiting times may potentially be different values for transition in different direction (i.e. default -> power optimised and vice versa). In particular, caution is needed to ensure we don’t prohibit the UE from sending a request to return to “default”. Otherwise user experience could be degraded.

Prohibit counters could also be useful in addition to the above as suggested in option c and our preference for this would be c2).

	Alcatel-Lucent
	Option d) the UE only signals the indication whenever it’s preference is changed compared to the previously signaled value. There is no need then for any additional mechanism to prevent excessive signaling.

	Intel
	Option a2) A waiting time needs to be defined so that UE must wait at least for defined wait time before sending the next indication. This will avoid excessive change of DRX parameters or RRC connection transitions.

	LG
	Though sensible UE implementation will not send too many indications, it may be good to have a mechanism to limit the excessive signaling.

But we also would like to understand how the prohibit timer will work in detail.

	CATT
	Option d). We see no scenario where the power preference of UE will change very frequently.

	Hitachi
	We prefer option a2). Since it is already agreed that it is up to UE how to decide its power preference, a mechanism to avoid excessive signaling is needed.

	ZTE
	We prefer a2) (wait timer) or c3) (max frequency).
Furthermore, if option b) is agreed in section 2.6, the wait timer / max frequency could also be indicated in the reject messages.

	CMCC
	Prefer b).

We think the reasons why we introduce the mechanism are:1) In some case, it is not useful for network because network should take many aspects to configure DRX for each UE. 2) Worry about the risk of UE’s unreasonable frequent reporting or bad implementation if UE always do not satisfied the current DRX configuration.

For other options including the new timer or certain numbers restriction, we think they are not efficient. If network need the indication and use the “on demand” way to request UE, it hopes UE can report in time. If network do not need the indication, the new timer or the numbers restriction are not handle the useless signaling fundamentally because in this case any indication from UE and related control parameter (timer or numbers) are unnecessary signaling overhead. 

	China Unicom
	We prefer a2) and b).
For a2), how to setting feasible timer value needed to be considered.
For b), the controlled of the indication overhead relies on the mechanism in eNB.

	Pantech
	Option a2) 

Prohibit timer concept might be useful to reduce the signaling overhead due to the excessive indication from the UE. 

	ASUSTeK
	Option d. We agree with ALU and CATT.

	InterDigital
	Option a2).

This option has the most freedom and the network may use this flexibility to assign different wait time for different UEs per RRC connection.

	ITRI
	We prefer option a).

It is a simple and efficient way to avoid excessive signaling.

	Ericsson
	a2) a dedicated value defined per RRC connection



	Fujitsu
	We prefer either:

Option a1) as it is the simplest to implement or 

Option a2) where the mobile has to wait for the expiration of a network configured timer like the T323 timer used for UMTS.

	Renesas
	No prohibit mechanism would be best, a reasonable UE would not make excessive signaling. However if we have to then option a1 seems sufficient. a2 may also be OK, but we’d like to understand why the value would be different for another RRC Connection? 

	NNSN
	Option a2) - dedicated prohibit timer would be sufficient to avoid excessive signaling

	NTT DOCOMO
	Option a2)

It is sufficient for avoiding excessive PPI signalling to define a prohibit timer mechanism per RRC connection.


Summary:

· 2 companies believe a1) would be sufficient (but they would also support option a2)
· 14 companies support option a2) (one of the them thinks b) would also be ok, another one thinks c3) would also be ok and a third one thinks that c2) should be considered in addition to a2)
· 2 companies support option b)
· 3 companies support option d)
2.8 
Trigger in the UE for the signalling indication

One more topic for discussion is the internal trigger in the UE for sending the power preference indication.

The possible options are:

a) to define an explicit NAS->AS trigger 

b) not to define any explicit NAS-AS trigger and leave this to UE implementation
Companies’ comments and possible preferences on the trigger in the UE for sending the power preference indication are reported in Table 8 below. 

Table 8. Views on the trigger in the UE for sending the power preference indication
	Company
	Comments

	Samsung
	b) not to define any explicit NAS-AS trigger and leave this to UE implementation

	Qualcomm
	Involving NAS would mean there would be a CT1 CR which seems unnecessary. Moreover, it has already been agreed in Stage 2 that the details regarding how the UE sets the indicator are left to UE implementation (corresponds to option b above). So, we believe there is no need to discuss this topic. 

	Huawei, HiSilicon
	There seems to be no functional difference, this may be more a specification style question.

	Deutsche Telekom
	Leave it to UE implementation.

	RIM
	The trigger may come from any layer above the AS and has been agreed to be left to UE implementation. i.e. we also prefer option b). 

	Alcatel-Lucent
	Option b). this is clear from the agreed stage 2 CR and is not required to re-discussed.

	Intel
	Option b). Leave this to UE implementation.

	LG
	Option b) Leave it to UE implementation.

To calculate the optimal DRX setting is not an easy task for the UE. This may require analysis of OS, Apps and etc. Thus, it seems better to leave it to UE implementation.

	CATT
	We prefer b). There is no need and impossible to define every NAS trigger.

	Hitachi
	Option b).

	ZTE
	Although it has already been agreed that ‘how to set the indication is left to the UE implementation’, in our understanding it still needs to be clarified whether, in the specification, this is left to “NAS implementation” (i.e. option a) or “AS implementation” (i.e. option b). 

We believe that in the actual implementations some mechanism will be defined in the UE NAS layer (with some sort of indication passed to the AS layer), but for simplicity reasons we agree to follow option b) and not to define any explicit NAS->AS trigger in the specification.

	CMCC
	Option b)

	China Unicom
	Option b).

	Pantech
	Option b)

Not to define and leave it to UE implementation.

	ASUSTeK.
	Option b. We think it is easier to leave it to UE implementation.

	InterDigital
	Option b) This should be left to UE implementation

	ITRI
	Option b).

We should leave this to UE implementation.

	Ericsson
	Option b)

	Fujitsu
	Option b)

Best to leave to UE implementation.

	Renesas
	Option b without a doubt.

	NNSN
	Option b 

	NTT DOCOMO
	Option b)

Leave it to UE implementation.


Summary:

· All companies support option b) “no explicit NAS->AS trigger”
3
Conclusion

Based on the e-mail discussion, the following proposals are made:

Proposal 1: verify during the meeting the result of the email discussion on the definition/interpretation of the “power preference indication” and select one of the following options: 
Option a) “indication to toggle between two states” where: 

o
the UE needs to know - via explicit network signalling or implicit rules - in which state it is, before expressing its preference to toggle to the other state,
o
if the UE is in the “default” state it can only express its preference to toggle to the “lower power consumption” state, and vice versa.
Option b) “up/down adjustment preference” where:

o
the UE does not need to know in which state it is (e.g. no need for the network to signal this) but its preference is related to its current radio resource configuration (i.e. ‘up’/’down’ with respect to the current config).
o
given a radio resource configuration assigned to the UE, the UE can set its power preference to any of the two possible values.
Option c) “preference for a low power consumption configuration or not” where:

o
The UE does not need to know in which state it is, and its preference is not related to a current radio resource configuration.

o
given a radio resource configuration assigned to the UE, the UE can set its power preference to any of the two possible values.
Proposal 2: introduce a UE capability indicator for the “Power Preference indication”
Note: in the email discussion there was a slight majority in favour of ‘no indication of UE support’. Still most of the companies assume that the network should be able to selectively enable UEs to send power preference indications. And having a UE capability indicator seems to be the most straightforward way to allow the network to take informed decisions on this.
Proposal 3: the network selectively enables UEs to send power preference indications via RRC connection establishment/reconfiguration messages. (when the network enables the UE to send power preference indications it implicitly indicates it supports the feature so that no other network indicator is needed)
Proposal 4: the UE is allowed to send the indication whenever its preference changes (possibly subject to mechanisms to avoid excessive signalling)
Proposal 5: the Power Preference Indication is conveyed by RRC signalling
Proposal 6: in case the network does not want to update the radio resource configuration after receiving a Power Preference Indication, the network simply disregards the UE preference, with no further action (i.e. no answer to the UE)
Proposal 7: the UE shall wait a certain time before sending further indications (after a first one). The waiting time is defined in the RRC connection establishment/reconfiguration messages
Proposal 8: no explicit NAS->AS trigger is introduced in the specification
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