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1
Introduction
RAN#45 discussed UE IOT capabilities and they provided a task for RAN2 to come up with a list of Rel-9 features that should have an IOT bit in order to avoid interoperability problems. One aim of this email discussion is to come up with a common proposal from RAN2 to RAN-meeting for features that could have IOT problems. NOTE that this discussion does NOT consider whether feature is optional for UE or not. Additionally RAN2 should consider what kind of dependencies between features there will be and whether we should group some features behind one “bit”. Additionally RAN2 should discuss what dependencies of REL9 features to REL8 FGIs are.

Another aim is to discuss how we will continue with REL8 FGI bits and how they are utilized by REL9 UEs. In RAN2#67bis it was already agreed that REL9 UE will send REL8 FGIs as they are now defined in ASNl.1, but it is still understudy which feature REL9 UE could not set as “not supported”. 

2
E-UTRA REL9 features
Below we have listed some examples of REL9 E-UTRA features which are likely to require UE capability signalling. In some case it may be sufficient to only define that these new features are optional for UE but specific UE capability signalling is not needed. This, however, should be carefully analysed before deciding not to define any signalling indication to a given feature in order to make sure that lack of signalling indication will not cause IOT problems for the given feature at the time of feature deployment.
In RAN2#67bis there were three papers focusing on specific features and their requirement for IOT bits, R2,095959, R2-095978 and R2-095621.  Based on those three papers following table is drawn using RAN2#67bis minutes table as basis:
	Feature
	“IOT bit”
	Comment
	R2-095959
	R2-095978
	R2-095621

	UMTS+LTE
	
	
	
	
	

	Inbound H(e)NB mobility
	Yes
	Details to be discussed. 

- e.g. Per RAT type ?

- approach might be different between UMTS/LTE (e.g. some functionality M in LTE and O in UMTS)

- need to define what the bit really mean
	X, separate for intra/inter-frequency, inter-RAT
	X
	X, separate for intra/inter-frequency

	Connected mode mobility support for hybrid cells
	?
	Details to be discussed
	?
	?
	X separate for intra/inter-frequency

	IDLE mode mobility support for hybrid cells
	?
	Details to be discussed
	?
	?
	?

	PCI confusion handling (SI reading request/response)
	?
	?
	?
	?
	X, separate for intra/inter-frequency

	IMS emergency call
	No?
	Always UE initiated
	No
	No
	No

	LTE Only
	
	
	
	
	

	Positioning
	No?
	Only as part of LPP or something needed in RRC ?
	No
	No
	Yes, several bits proposed in RRC

	MBMS
	No ?
	No need for network to know ?
	No
	No
	Yes

	PWS
	No
	No need for network to know
	No
	No
	Yes

	Vocoder Adaptation (ECN)
	No ?
	eNB can monitor ECN bits ?
	?
	No
	Yes

	SON: RACH measurement
	Yes
	
	?
	Yes
	Yes

	Enhanced dual-layer
	Yes
	
	Yes
	Yes
	Yes

	Dedicated RLF timers
	Yes
	
	Yes
	Yes
	Yes

	Enhanced CSFB to 1xRTT
	Yes
	But already included
	Yes
	Yes
	Yes

	Cancellation of SR
	No
	Backward compatible
	?
	?
	?

	Periodic CQI/PMI/RI masking
	Yes
	
	Yes
	Yes
	Yes

	….
	
	
	
	
	


So it seems that following features at least need further thinking whether IOT bit is required:
2.2.1
Support of REL9 CSG enhancements

As all papers already seemed to agree that there is a need for IOT bit for this feature most important part of this discussion is to understand what functionalities the concerned IOT bit would cover:

1. Separate indicator for Intra-Frequency, Inter-Frequency and Inter-RAT CSG mobility For the inter-RAT CSG/HeNB mobility whether a separate bit is needed for UTRA/EUTRA connected mode mobility

2. Need for multiple indicators for a specific functionalities? 

a. Proximity Indication?

b. CGI reporting?

c. Preliminary access check?

Discussion/Company comments:
[Huawei] Based on the agreements we achieved, our understanding is, as far as ICHO is concerned, there are two indispensable steps, first is proximity indication, and the second is PSC/PCI confusion solving; for the first step, it is mainly based on fingerprint, at least fingerprint could be frequency/RAT independent, considering the fact that inter-RAT handover might be shifted to R10, separated indicator might be needed for R9 and R10; for the second step, CGI, CSG ID (not necessary)  and preliminary access check are the essential means to solve the PSC/PCI confusion, so there is no need to have multiple indicators just for one purpose;
[Nokia]: In the CSG mobility there are several levels involved – First UE may send proximity indication (possibly with CGI to enable immediate HO without affecting macro level mobility performance), then UE may indicate that it is likely/nonlikely member of a cell to enable NW to request SI reading (or initiate HO), Then we have SI request procedure which is part of CSG cell inbound mobility for UE being able to check the access rights (preliminary access check). For hybrid cell mobility this SI request is not explicitly required for this purpose and only if there is possibly PCI/PSC confusion. As the mobility already works very well with only proximity indication then there should be separate IOT bit for it. Then the likely member indication from UE is basically for SIB reading purposes and definitely this should be completely optional for UE as the good UE could do the SI reading with natural gaps in most of cases.  So we propose to have UE optionality bits for likely member indication and also for the proximity indication support so that UE can only support proximity indication and in addition the likely member indication. 
Then additionally we think that as the procedure for intra-frequency and inter-frequency are very different (and of course for inter-RAT as well) it would be best to have separate bits for intra-, inter-frequency and inter-RAT.

[NTT DOCOMO]
First of all, if UE does not support inbound CSG mobility features, the network would at least need to know this to avoid requesting proximity indication and SI reading with autonomous gaps. Therefore, in the case UE support is not mandated and/or IOT cannot be ensured, signaling to indicate support of inbound CSG mobility is necessary.

Following is our view on the need to have separate support indications for different features of inbound CSG mobility. Specifically, we consider that as a starting point, there is a general bit for CSG, and following is our view on the need to introduce additional feature specific indications for inbound CSG mobility. Currently, we see that there are the following four UE functions for inbound CSG mobility:
(1) proximity indication
(2) SI reading with natural gaps based on PCI range provided by dedicated signaling from the network
(3) likely/unlikely indication
(4) NW ordered SI reading with autonomous gaps and preliminary access checking
For (2) and (3) above, we think it is too early to discuss whether a separate support indication is needed given that it is unclear yet if there is any NW control/signaling which is specific to enabling/disabling these features.
On (1) and (4) above, we would prefer not to define separate indications unless there is a good reason to do so. We did not understand the following Nokia comment: “As the mobility already works very well with only proximity indication there should be separate IOT bit for it”. As long as PCI confusion exists, the eNB needs to receive ECGI from the UE to contact the correct target HeNB, so only having proximity indication does not provide sufficient performance.

We are open on defining separate bits for intra-frequency, inter-frequency and inter-RAT cases.
Qualcomm: 

SI reading: Agree that capability indication is needed for support of reading SI upon network command (or upon specified event triggers in UMTS intra-freq). Separate bits are needed for intra-freq, inter-freq and inter-RAT. For reading SI autonomously initiated by the UE during DRX gaps, no capability indication is needed, as this is only a best effort operation.

UE support for proximity indicator and likely/unlikely can be combined into the same indicator. If the network knows UE capability, it will know that the UE is unable which UEs are unable to provide proximity indicators, and can schedule inter-freq measurements periodically.

Reporting CGI/TAC and preliminary access check. This is linked to IOT bit that determines support for SI reading. If the UE supports reading SI, then reporting CGI/TAC should be mandatory, and reporting Preliminary access check should also be mandatory.

Ericsson, ST-Ericsson:

We would prefer to see separate bits for intra-frequency, inter-frequency and inter-RAT cases (each RAT separately).

Regarding NW ordered SI reading with autonomous gaps, we would prefer to see this as a separate UE capability, not connected to the CGI support (see section 2.2.3).

Deutsche Telekom:

We prefer to have separate bits for intra-frequency, inter-frequency individual per inter-RAT. 

We do not see a need to split up the feature more detailed. If a UE implements inbound to any intra-frequency, inter-frequency or inter-RAT, then the UE needs to support (and test) all features required for the overall feature. 

Alcatel-Lucent:We think that separate capability indication are needed for intra-frequency, inter-frequency and inter-RAT.
We also prefer to have separate indication is needed for:

Autonomous SI reporting 

Proximity indication

Network requested SI reporting  (see also 2.2.3)

Motorola

Our preference is to have one bit each for intra-freq inbound mobility support, inter-freq inbound mobility support and inter-RAT inbound mobility support. We don’t think IOT bits are needed at a sub-feature level.

Panasonic
We think capability for NW requested SI reading should be defined separately from other inbound HO to CSG related features e.g. proximity indication and likely/non-likely indication, in order to avoid requesting it while not supported. For proximity indication, likely/non-likely indication, we think one bit indication should be ok to avoid unnecessarily configure e.g. inboundHO-support, PCI split. 

For NW requested SI reading, we prefer to have the capability at least per RAT.

Nokia:

To our understanding the proximity indication itself with CGI information can be used to resolve all PCI confusion problems thus it seems quite weird to assume that all NWs implement some alternative PCI confusion resolution method at least in initial deployments. Thus clearly a separate indication for proximity indication is required.  

Summary: Seems that separate intra, inter-frequency and inter-RAT inbound mobility IOT bit is needed? Then whether separate bits for subfeatures are needed is FFS
2.2.2
Hybrid cell support in connected mode
In REL8 one already supports hybrid cells in idle mode and also in connected mode for hybrid cells which do not have PCI confusion. For these kinds of hybrid cells no separate support is needed as the HOs are handled as per normal macro cells.

As the HO to hybrid cell needs to work for legacy UEs then it seems that optimizations for REL9 UEs could be considered non essential in first NW releases and it could be that hybrid cells are not deployed in initial NWs. Thus it could be considered that a IOT bit for this is required:

1. Is this separate from CSG mobility?

2. Separate indicator for Intra-Frequency, Inter-Frequency and Inter-RAT CSG mobility For the inter-RAT CSG/HeNB mobility whether a separate bit is needed for UTRA/EUTRA connected mode mobility

3. Need for multiple indicators for a specific functionalities? 

a. Proximity Indication?

b. CGI reporting?

c. Preliminary access check?

Discussion/Company comments:
[Huawei] As has been agreed that for inbound mobility, hybrid cell will be treated as CSG cell for its member UEs and normal cell for non-member UEs, so it should not be separate from CSG mobility; for the rest of the bullets, see the comments above;
[Nokia]: As it is not clear will the hybrid cells be deployed simultaneously (cannot tell which one will be first) with CSG cells it is quite obvious that hybrid cell needs separate bits for inbound mobility support. Additionally hybrid cell mobility works without anything new i.e. mobility could be solely based on REL8 PCI based mobility procedures. Thus it seems obvious that for hybrid cell mobility we require separate inbound mobility support bit for hybrid cells.

Bits could be organized in such a way that we have a separate bits for functionalities (proximity and likely indications) and then separate whether UE supports CSG and hybrid inbound mobility. [NTT DOCOMO]: From the UE procedure point of view, we see no difference in CSG cell support and Hybrid cell support in connected mode. So we don’t see why a separate bit will be necessary.
[Qualcomm] Agree with NTT DOCOMO that no separate bit is needed.
Ericsson, ST-Ericsson: We do not have a strong opinion, but thought that the same bits can be used for inbound mobility to closed cells and hybrid cells. However, if there is a reason to differentiate between hybrid and closed cells, we are also fine to have separate bits.

Deutsche Telekom:

We agree with NTT DOCOMO. For hybrid cells in any case normal behaviour shall be supported by the UE.
Alcatel-Lucent:
We are fine with using the same capability indication for both hybrid and CSG cell.
Motorola:

No need for a separate bit.

Panasonic:

We agree with NTT DOCOMO that no separate bit needed.

Nokia:

For the hybrid cells the inbound mobility is anyway supported by all UEs (even REL8) as normal HO procedures apply. Also hybrid cells are identified differently by the UEs as the CSGI D indication is different to CSG cells (indicator = FALSE) and thus it seems that CSG and hybrid cell mobility cannot be exactly same. For the hybrid cells UE need to have different handling due to this different and thus in order to ensure IOT problem free deployments we still prefer to have separate IOT bit for hybrid cells.

Summary: Most comments seem to assume that no separate inbound mobility IOT for hybrid cells is needed as it is assumed that functionalities for hybrid cells equals to CSG cell inbound mobility???
2.2.2
Hybrid cell support in idle mode

Idle mode handling of hybrid cells does not seem to have room for IOT problems, thusit seems that we can live without one also for hybrid cell special handling of idle mode behaviour

Discussion/Company comments:
[Huawei] The conception for hybrid was introduced in R9, and hybrid cell is treated as CSG cell for its member UEs and normal cell for non-member UEs, there might be some UE capability impact, but since it is pure UE behavior under idle mode mobility, there should be no IOT problems;
[Nokia]: As it seems that idle mode procedures do not have IOT problems we don’t currently think there is need for IOT bit, but in order to be on safe side we would not oppose on having one.

[NTT DOCOMO]: As this is Idle mode behavior, in which the eNB does not have control over, we also think that signaling to indicate support of this feature is not needed.[Qualcomm] No capability bits needed.

Ericsson, ST-Ericsson: We do not see a need to have a bit for idle mode functionality

Deutsche Telekom: No capability bits needed for idle mode functionality.

Alcatel-Lucent: No need for capability indication

Motorola: No need for IOT bit.

Panasonic: No capability bits needed for idle mode functionality.

Summary: No need for IOT bit
2.2.3
SI reading request
New PCI confusion resolution mechanism i.e. CGI reading request is being introduced in REL9 due to HeNB enhancements WI to enable HO to “confused” cells – so if the feature is to have a separate IOT bit indicator it could be considered linked with CSG/hybrid cell capability of UE. It is unlikely that this feature is implemented in early EUTRA NWs as in REL8 we already have SON ANR which provides a working solution.. For UTRA SON ANR is not existing and thus for UTRA more consideration is required.
After CGI reading request from the NW UE may utilize autonomous gaps for CGI reading. Additionally it is natural to allow UEs to implement in such a way that they could utilize multiple RFs or just utilizing DRX for CSG ID reading. So it seems that in order to allow efficient UE implementation it is required to have UE capability bit for this functionality.  Additionally it would give NW valuable information whether UE is going to utilize autonomous gaps or not. 
Then one could question if we need to separate functionality for intra/inter-frequency cases. For inter-frequency cases at least one could consider that reading CGI in DRX would be sufficient method as there is no immediate threat of losing service. But for intra-frequency cases this does not seem to apply, but on the other hand there has been quite strong debate if one could even make intra-frequency SIB reading working for uncoordinatedly deployed cells. Thus it is to be safest to also have a bit for intra-frequency CGI reading request/autonomous gap functionality. 
Discussion/Company comments: 
[Huawei] If inbound mobility to CSG/Hybrid is supported, and we assume that PCI/PSC confusion does exist, SI reading shall be supported; but as discussed during the meeting, SI reading could be separate from those configured CSG/Hybrid cells, say, for SON purpose; based on this understanding, it could have such an IOT bit for this SI reading request; so here we should firstly decide that if inbound mobility to CSG/Hybrid and SI reading are two separate issues or not;
[Nokia]: Normal REL8 mobility is based on PCI reporting (with measured results) which uniquely identifies target cell without any need for further information. Additionally we don’t think that in initial networks there will be PCI/PSC confusion for CSG or hybrid cells, but it could exist only in later phase when we have lots of CSG/hybrid cells. Thus it seems obvious that separate IOT/capability bit is required, which is linked to CSG /hybrid support of UE. Additionally UE may autonomously report SI without the request procedure and thus the SI request procedure seems to be 2nd level of optimization. Also for hybrid cell mobility this SI request is not explicitly required for purpose of access checking. But it is only needed if there is possibly PCI/PSC confusion. Normal REL8 mobility works in most of cases i.e. mobility based on PCI based reporting.
Thus we propose to have separate bit for SI request procedure for CSG cells and hybrid cells. 
[NTT DOCOMO]
First of all, if UE does not support SI reading request, the network would need to know this to avoid requesting SI reading. Therefore, in the case UE support is not mandated and/or IOT cannot be ensured, signaling to indicate support of SI reading request is necessary. We perceive this feature to be applicable to both CSG UEs and non-CSG UEs. Therefore, even if support indication of this feature is tied to a general CSG indication (please see our comment above for 2.2.1), we think this feature should also be considered in relation to non-CSG UEs.
We are open on defining separate bits for intra-frequency, inter-frequency and inter-RAT cases.
[Qualcomm] Capability signaling is needed for UE support of network initiated CGI reading request using autonomous gaps (including separate bits for intra-RAT, inter-freq, and inter-RAT cases). If the UE sets this capability to Not-Supported, then the network can expect that the UE will use ANR type behavior to read SI (as per UE’s existing Rel-8 ANR capability). 

Ericsson, ST-Ericsson:

As indicated in section 2.2.1, we would prefer to see NW ordered SI reading with autonomous gaps as a separate UE capability, not connected to the CGI support (see section 2.2.3). Separate bits for intra-frequency, inter-frequency and inter-RAT cases are likely to be needed. 

We also believe that one set of bits would be sufficient to indicate support for SI reading (i.e. can cover CSG and other usecases).
Deutsche Telekom:

This is a subfeature for the inbound mobility to CSG. Therefore it is part of the feature implementation and the bit as of 2.2.1 are sufficient.

Alcatel-Lucent:

We need a capability indication for autonomous SI reading  with separate bits for intra-frequency, inter-frequency and inter-RAT case.

Motorola:

We don’t think IOT bits are needed at a sub-feature level.

Panasonic:

As commented in 2.2.1, we think capability on NW requested SI reading should be defined as capability, separately from other inbound HO to CSG related features e.g. proximity indication and likely/non-likely indication.
Nokia:

To us the PCI reading request is just and only related to CSG/hybrid cell mobility – To our understanding the PCI confusion resolution does not apply to macro cells. Thus it seems clear that if we are having a IOT bit for this feature (which we think is needed) then it should be clearly linked to CSG feature.
Summary: Most companies think that separate bits for intra, inter-frequency and inter-RAT? Whether this is linked to CSG inbound feature is FFS
2.2.4 Positioning
Only in R2-095621 a RRC level UE capability indicators were proposed. In the paper it was claimed that: only real IOT problem could be the case when the initiator supports LPP but the other end does not.  If there is no way to resolve this then one would need to define separate bits for avoiding IOT problems. As IOT problems can be overcome by RRC level capability bits as support indication of any location method can be interpreted as support for LPP. 

Q1: Need for any UE positioning capabilities?

If we consider some RRC level capability signalling is needed then what happens if we have only UE-based and UE-assisted GNSS bits without any indication of the actual systems? If E-SMLC wants to be on the safe side it starts the session by capability exchange and gets the information it needs before sending position request and assistance data. If UE does not support the requested GNSS, it can take one step back and provide the capability information

So in R2-095621 Following type of capability indication “sets” were thought:

· At least three different possibilities to indicate UE capabilities regarding the positioning methods. Smallest considerable amount of UE capabilities would be:

· UE assisted GNSS

· UE based GNSS

· Standalone GNSS (or just Standalone method)

· UE assisted OTDOA

· UE assisted E-CID

· As we will have capability negotiation in LPP, more information can be always obtained by that procedure if needed. However, to speed up emergency positioning we could have separate bits for GPS (covering both legacy and modernized signals) as it is for the time being the only fully usable satellite system available. So we could have:

· UE assisted GPS

· UE based GPS

· UE assisted other GNSS

· UE based other GNSS

· Standalone GNSS (or just Standalone method)

· UE assisted OTDOA

· UE assisted E-CID

· Or, if we want/can use more bits and don't want to favor any systems we could have several bits for positioning methods(at the moment, bit string would have values for GPS, Galileo, GLONASS, and perhaps QZSS):

· UE assisted GNSS (bit string (1..8))

· UE based GNSS (bit string (1..8))

· Standalone GNSS (or just Standalone method)

· UE assisted OTDOA

· UE assisted E-CID
Discussion/Company comments: 
[Huawei] We support alt3 since it’s more accurate.
[Nokia] It would be good to get comments whether people think it is useful enough to send positioning capabilities in AS-level. To us it seems to be good to do that, but it is difficult to make decisions without getting too much input
[NTT DOCOMO]
LCS related capabilities will be exchanged in NAS/LPP layer. So currently, we don’t see a need to define capability bits for LCS in the AS-level.
We understand that Nokia is looking into AS-level LCS capability indication for some delay optimization, but such functional discussion should first be contributed under the normal LCS agenda item, and we don’t think it is appropriate to discuss this in this email discussion.
[Qualcomm] Agree with NTT DOCOMO view that AS level capability is not needed.

Ericsson, ST-Ericsson: Agree with NTT DOCOMO and Qualcomm that AS level capability is not needed.

Deutsche Telekom: LCS support is anyway an optional UE feature …(so it should be handled in 36.306)
Alcatel-Lucent: We do not see a need to signal this at RRC level.

Motorola: Agree that no AS level bit is needed.
Summary: No need for IOT bit
2.2.5
Support of Enhanced Downlink Transmission for LTE 

IOT/capability bit is required as it is unclear when NWs will have this feature implemented. For the feature one needs support for new reference signals and PDCCH formats from both UE and NW side , thus it seems that one has to have a bit to signal UE capabilities in this respect
Discussion/Company comments:

[NTT DOCOMO] If the UE does not support enhanced dual layer transmission, the network needs to know this to avoid configuring such transmissions. Therefore, in the case UE support is not mandated and/or IOT cannot be ensured (we anyways expect this feature will be UE optional), signaling to indicate support of this feature is necessary.
[Qualcomm]: Agree with one bit to signal support.

Ericsson, ST-Ericsson: We also expect that this feature will be optional for UEs. In any case, if IOT is not performed, a bit will be needed to avoid IOT issues.

Alcatel-Lucent: Agree with others that it is necessary to signal support

Motorola: IOT bit is needed.
Summary: IOT bit required without any dependency (possibly also optionality bit, but it is not under discussion in this email)
Description: Dual layer beamforming
2.2.6
Support of indication for each LTE SON function/measurement requiring UE involvement

In RAN2#67bis a CR R2-096269 for SON RACH measurements was in principle agreed. As the signaling requires dedicated signaling it seems that we need a separate IOT bit for SON RACH measurement request i.e. UEInformationRequest:
As it is unclear when the SON RACH use case will be utilized in the NWs, it is required to have a IOT/capability bit for this feature – Especially considering if incorrectly implemented UEs are deployed the usability of SON would be severely impacted. 

Discussion/Company comments:

[NTT DOCOMO] If the UE does not SON RACH measurement, the network needs to know this to avoid requesting the UE to report the SON RACH measurement. Therefore, in the case UE support is not mandated and/or IOT cannot be ensured, signaling to indicate support of this feature is necessary.
[Qualcomm]: Though in a very strict sense we could have a capability, but since all the UE is doing is reporting a log, this feature should be mandatory, irrespective of when the feature can be utilized in NWs. The feature does not need IOT testing, and no IOT bit is needed. 

Ericsson, ST-Ericsson: As indicated in R2-095798, we have a slight preference for introducing a support indicator, but can also accept a solution with no indication.

Deutsche Telekom: can live without an indication

Alcatel-Lucent: We prefer to have an indication for this as it is cleaner for the network to know if all UEs are not going to provide the response.

Motorola: Agree that an IOT bit is needed.

Panasonic: Agree that an IOT bit is needed.

Summary: IOT bit required without any dependency???
Description: UEInformationRequest procedure concerning rachReport part
2.2.7
Support of LTE MBMS 

MBMS does not involve UL activity so it seems that IOT bit might be considered unnecessary. But in order for NW to have better statistic of UEs supporting MBMS service it is good to have this capability bit signaled. It should be noted that we have assumed MBMS being a optional feature for UEs.
Discussion/Company comments:

[Huawei]: No need for IOTbit
[Nokia] For the IOT reasons there does not seem to be need for IOT-bit, but whether it would be good for NW to know how many UEs there are that support MBMS would be good to understand and thus maybe a separate capability bit would be good.
[NTT DOCOMO]
In Rel-9 MBMS, as there is no interaction between the UE and the eNB for MBMS purposes, and the eNB will not consider any UE capabilities when transmitting MBMS, signaling to indicate support of MBMS is not needed in terms of IOT purposes.
We think there are other ways of estimating the number of residing MBMS capable UEs in the network, and think signaling to indicate support of MBMS is not needed also for counting purposes.
[Qualcomm] No bit needed.

Ericsson, ST-Ericsson: As indicated in R2-095798, there is no need for the NW to know if UE supports MBMS reception as only MBSFN transmission is supported,. No support indicator needed.

Deutsche Telekom: eMBMS support is anyway terminal capability, so no bit needed.

Alcatel-Lucent: Agree with others that we don’t see a need for any indication.

Motorola: No need for IOT bit.

Panasonic: Agree that no need for IOT bit.

Summary: No need for IOT bit
2.2.8
Support of Vocoder Rate Adaptation 
It seems unclear whether operators/NW will have REL9 feature ECN for QCI=1 bit enabled in initial deployments. As the eNB is handling the ECN bit setting it one requires that separate IOT/capability bit to avoid incorrect UE implementation to be deployed and making it difficult/impossible for NWs to utilize rate adaptation functionality in the system at later phase.  On the other hand in R2-095798: The usage of ECN is negotiated by the UE when initiating the connection. eNB can observe the incoming ECN bits, and use ECN enabled code points (01 and 10) to determine if the flow is capable of Vocoder rate adaptation.
Discussion/Company comments:

[Nokia] We are investigating internally if this “sniffing” in the eNB is possible and if it is true and feasible solution then it seems that no IOT bit is required.[NTT DOCOMO] Based on the assumption that eNB can monitor ECN bits to determine UE support of Vocoder Rate Adaptation by ECN bits altering, we think signaling to indicate support for this feature is not needed. However, we are open if this assumption turns out not be always true.
Qualcomm: We would prefer the feature to be optional, but it is not clear if an optionality bit is needed in RAN. Needs some more discussion.

Ericsson, ST-Ericsson: As indicated in R2-095798, eNB needs to always check the ECN field to detect if it is allowed to use ECN codepoint ‘11’ to indicate congestion. This behaviour is specified in RFC 3168, and also captured in 36.300. Thus not separate bit is needed.
Deutsche Telekom: No bit needed.

Alcatel-Lucent: We prefer to have an IOT indication.
Motorola: No bit required.
Summary:Seems that no IOT bit is required – but this may require still a bit more thinking
2.2.9
Support of IMS emergency calls 

It might be that some operators would like to have EC support as optional in the NW. So it is required to have EC under capability/IOT bit to ensure that all emergency call enabled UEs have are tested properly whenever NWs start deploying the EC service. But on the other hand the UE knows NW support in both Limited Service Mode (via SIB) and "normal" mode (via ATTACH/TAU). Thus UE will not initiate emergency call in a system that does not support it. Instead UE will either indicate CSFB in the connection establishment OR in idle not camp on EUTRAN not supporting LSM emergency calls. So it seems that no UE capability needs to be indicated to the NW as UE not supporting emergency calls can always request CSFB procedure.
Discussion/Company comments:

[NTT DOCOMO] As IMS emergency calls are UE initiated and eNB has no dedicated control over this UE initiation, signaling to indicate support of this feature is not needed.
[Qualcomm]: No IOT bit needed.

Ericsson, ST-Ericsson: As indicated in R2-095798, there is no need to have a separate indicator for IMS emergency calls, as only IMS Emergency call capable UEs will initiate emergency calls over IMS.

Deutsche Telekom: We should define IMS support for emergency calls being mandatory for UE supporting IMS.

Alcatel-Lucent: agree that no indication is needed.

Motorola: No bit required.

Panasonic: We agree with NTT DOCOMO that no need for IOT bit.

Summary: No IOT bit needed

2.2.10
Support of CMAS
CMAS does not involve UL activity so it seems that IOT bit might be considered unnecessary. But in order for NW to have better statistic of UEs supporting CMAS service it will be good to have this capability bit signaled to the NW. 
Discussion/Company comments:

 [Huawei]: No need for IOTbit
[Nokia]: It seems that no need for IOT reasons has been identified, but similarly to MBMS it could be good to have capability bit for NW to understand statistical knowledge.
[NTT DOCOMO]
Similar to MBMS, we don’t think signaling to indicate support of CMAS is not needed.
[Qualcomm] No need for IOT bit.

Ericsson, ST-Ericsson: As indicated in R2-095798, as public warnings are broadcast in the cell, and there is no dedicated signalling to the UEs, there is also no need for the NW to know if UE supports PWS. No support indicator needed.

Deutsche Telekom: Optional UE feature (based on regional requirements)

Alcatel-Lucent: No need for any indication.

Motorola: No bit needed.Panasonic: Agree that no IOT bit is needed.

Summary: No need for IOT bit
2.2.11
UE specific RLF timers

This seems to require a separate bit as it is unclear when NWs will have the feature implemented. And as this included dedicated signalling it is requiredto have UE capability signalled. Additionally if UE behaves incorrectly it could lead to increased RLFs due to too early/late RLF detection.
Discussion/Company comments:

[NTT DOCOMO] If UE does not support UE specific RLF timers and constants, the network would need to know this to avoid configuring UE specific RLC timers and constants to the UE. Therefore, in the case UE support is not mandated and/or IOT cannot be ensured, signaling to indicate support of inbound CSG mobility is necessary. There is no dependency on other features.
Qualcomm: Though in a very strict sense we could have a capability, but since all the UE is doing is getting some information in dedicated signaling instead of SIB, this feature should be mandatory, irrespective of when the feature can be utilized in NWs. No IOT bit needed.  Concern about UE behaving incorrectly is not significant enough to incur the complexity of having an IOT bit.

Ericsson, ST-Ericsson: As indicated in R2-095798, eNB needs to configure timers with dedicated signalling and needs to maintain similar RLF timers in the eNB. This requires eNB to know if the UE supports dedicated RLF timers, i.e. a support indicator is needed.

Deutsche Telekom: If the UE does not support dedicated RLF timer (we believe this is an optional UE feature anyway) and the network tries to set them individual, it shall revert to default timers. No IOT bit (nor optionally bit) needed

Alcatel-Lucent: Indication is needed.

Motorola: Bit needed.
Panasonic: Agree that an IOT bit is needed.

Summary: IOT bit required without any dependency (whether feature has optionality bit is FFS and not under this email discussion)
Description: radioResourceConfigDedicated including the rlf-TimersAndConstants
2.2.12
CQI-ReportConfigExt

This seems to require a separate bit as it is unclear when NWs will have the feature implemented. As this feature also required dedicated signalling it is required to have UE capability signalled. 
Discussion/Company comments:

[NTT DOCOMO] If UE does not support periodic CQI/PMI/RI masking, the network would need to know this to avoid configuring this feature to the UE. Therefore, in the case UE support is not mandated and/or IOT cannot be ensured, signaling to indicate support of CQI/PMI/RI masking is necessary. Is there a dependency with the DRX functionality?
Qualcomm: UE support does not need to be dependent on NW implementation of feature. This should be mandatory, no IOT bit needed.Ericsson, ST-Ericsson: As indicated in R2-095798, for this functionality to function correctly, NW needs to configure periodic CQI/PMI/RI masking with dedicated signalling and a support indicator is needed. No clear dependency to DRX is seen (i.e. from NW point of view, we would like to treat the two features separately).

Deutsche Telekom: IOT bit needed (and mandatory UE feature).

Alcatel-Lucent: IOT bit needed.  Network needs to know if UE does not support/not tested.

Motorola: Bit needed.
Summary: IOT bit required without any dependency (whether feature has optionality bit is FFS and not under this email discussion)
Description: CQI-ReportConfigExt
2.2.13 
Enhanced 1xCSFB  
Optionality for this has already been agreed earlier in RAN2 and captured in 36.331.

Discussion/Company comments:

[Qualcomm]: Feature is optional and IOT bit is not needed, because optionalitiy is achieved by UE not responding to HRPD parameter provided by eNB. Has RAN2 specifically agreed to the need of IOT bit earlier?

Summary: IOT bit not required as there is already optionality bit
2.1
Summary of LTE REL9 features - DRAFT – NOT FINAL
	Feature
	“IOT bit”
	Description

	LTE
	
	

	Inbound H(e)NB mobility
	Yes
	Separate bits for intra, inter-frequency and inter-RATWhether separate bits for sub features are needed is FFS

	Connected mode mobility support for hybrid cells
	No?
	It seems that no separate IOT bit for hybrid cells is needed as the functionalities are similar to those in CSG inbound mobility???

	IDLE mode mobility support for hybrid cells
	No
	Details to be discussed

	PCI confusion handling (SI reading request/response)
	Yes?
	Separate bits for intra, inter-frequency and inter-RAT. Whether this is linked to CSG inbound feature is FFS

	IMS emergency call
	No
	It seems that no separate IOT bit for IMS emergency call support is needed as the emergency will be initiated only by UEs supporting it.

Additionally UE knows NW support in both Limited Service Mode (via SIB) and "normal" mode (via ATTACH/TAU). Thus UE will not initiate emergency call in a system that does not support it. Instead UE will either indicate CSFB in the connection establishment OR in idle not camp on EUTRAN not supporting LSM emergency calls. So it seems that no UE capability needs to be indicated to the NW

NOTE: UE capability of IMS emergency call support includes support of NULL IP algorithm

	LTE Only
	
	

	Positioning
	No
	No need for separate IOT bits

	MBMS
	No
	No need for network to know, but proposed in R2-095621. NOTE: In R2-095621 MBMS was considered as optional UE feature

	PWS
	No
	No need for network to know to avoid IOT problems. For other reasons e.g. enable NW to have statistics of UEs supporting CMAS having a UE capability signalling (UE optional feature) is not part of this study

	Vocoder Adaptation (ECN)
	No
	Bit does not seem to be needed as eNB can find out UE support via ECN signaling

	SON: RACH measurement
	Yes
	Utilizes dedicated signalling specifically supporting this procedure – Needs to have the IOT bit.

	Enhanced dual-layer
	Yes
	Expect that NW needs to configure dual layer beam forming with dedicated signalling, so a support indicator is needed. Possibly optionality bit need (then need for IOT is not required?)

	Dedicated RLF timers
	Yes
	This seems to require a separate bit as it is unclear when NWs will have the feature implemented. And as this included dedicated signalling it is requiredto have UE capability signalled. Additionally if UE behaves incorrectly it could lead to increased RLFs due to too early/late RLF detection

	Enhanced CSFB to 1xRTT
	No
	Already exists in the 36.331 as optional feature for UE i.e. no new bit needed

	Periodic CQI/PMI/RI masking
	Yes
	This seems to require a separate bit as it is unclear when NWs will have the feature implemented. As this feature also required dedicated signalling it is required to have UE capability signalled

	….
	
	


3
REL8 FGI handling

in RAN2#67bis it was already agreed that REL9 UE will signal REL8 FGIs bits as they are presented for REL8 UEs, but it is still under study for which features one would consider that it is not allowed to set a bit to “FALSE” by REL9 UE. Each interested company should provide their view in the table below:
Qualcomm: Agree with Nokia that all indicators need to be continued into release 9.

Ericsson, ST-Ericsson: Agree that the format and meaning of the Rel-8 FGI should be kept. However, we do not understand what Nokia means with “Still needed as feature is not widely utilized” after each bit. Our understanding is that some of the basic functionality, especially DRX, should be widely deployed, and corresponding bits should be set to 1 by all Rel-9 UEs.

Deutsche Telekom: all Rel-8 FGIs shall be fixed to “supported” once Rel-9 ASN.1 is frozen. UE vendors should claim where insufficient IOT is expected.

Alcatel-Lucent: We feel that the Rel-8 FGI table should be kept as such in Rel-9 time frame.  Of course, certain features will be set to 1 (and this may be the only value allowed for some features) based on IOT in that time frame.
Nokia: It seems that there is still some discussion needed that which of the REL8 FGI features are already deployed and testable. To our understanding there is not wide deployment and testing possibilities for any of the REL8 FGIs so probably this discussion should more take then place in RAN-meeting, but of course it would be good to understand what kind of features people assume to be testable already now. At least DRX feature was already mentioned as a candidate, anything else?
	Index of indicator (bit number)
	Definition

(description of the supported functionality, if indicator set to one)
	Notes
	Company Comments

	1 (leftmost bit)
	- Intra-subframe frequency hopping for PUSCH scheduled by UL grant

- DCI format 3a (TPC commands for PUCCH and PUSCH with single bit power adjustments)

- Multi-user MIMO for PDSCH

- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-0 – UE selected subband CQI without PMI

- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 – UE selected subband CQI with multiple PMI
	
	Nokia: Still needed as feature is not widely utilized 

	2
	- Simultaneous CQI and ACK/NACK on PUCCH, i.e. PUCCH format 2a and 2b

- Absolute TPC command for PUSCH

- Resource allocation type 1 for PDSCH

- Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-0 – UE selected subband CQI without PMI

- Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-1 – UE selected subband CQI with single PMI
	
	Nokia: Still needed as feature is not widely utilized

	3
	- Semi-persistent scheduling

- TTI bundling

- 5bit RLC UM SN

- 7bit PDCP SN
	- can only be set to 1 if the UE has set bit number 7 to 1.
	Nokia: Still needed as feature is not widely utilized

	4
	- Short DRX cycle
	- can only be set to 1 if the UE has set bit number 5 to 1.
	Nokia: Still needed as feature is not widely utilized

	5
	- Long DRX cycle

- DRX command MAC control element
	
	Nokia: Still needed as feature is not widely utilized

	6
	- Prioritised bit rate
	
	Nokia: Still needed as feature is not widely utilized

	7
	- RLC UM
	- can only be set to 0 if the UE does not support voice
	Nokia: Still needed as feature is not widely utilized

	8
	- EUTRA RRC_CONNECTED to UTRA CELL_DCH PS handover
	- can only be set to 1 if the UE has set bit number 22 to 1
	Nokia: Still needed as feature is not widely utilized

	9
	- EUTRA RRC_CONNECTED to GERAN GSM_Dedicated handover
	- related to SR-VCC

- can only be set to 1 if the UE has set bit number 23 to 1
	Nokia: Still needed as feature is not widely utilized

	10
	- EUTRA RRC_CONNECTED to GERAN (Packet_) Idle by Cell Change Order

- EUTRA RRC_CONNECTED to GERAN (Packet_) Idle by Cell Change Order with NACC (Network Assisted Cell Change)
	
	Nokia: Still needed as feature is not widely utilized

	11
	- EUTRA RRC_CONNECTED to CDMA2000 1xRTT CS Active handover
	- can only be set to 1 if the UE has sets bit number 24 to 1
	Nokia: Still needed as feature is not widely utilized

	12
	- EUTRA RRC_CONNECTED to CDMA2000 HRPD Active handover
	- can only be set to 1 if the UE has set bit number 26 to 1
	Nokia: Still needed as feature is not widely utilized

	13
	- Inter-frequency handover
	- can only be set to 1 if the UE has set bit number 25 to 1
	Nokia: Still needed as feature is not widely utilized

	14
	- Measurement reporting event: Event A4 – Neighbour > threshold

- Measurement reporting event: Event A5 – Serving < threshold1 & Neighbour > threshold2
	
	Nokia: Still needed as feature is not widely utilized

	15
	- Measurement reporting event: Event B1 – Neighbour > threshold
	- can only be set to 1 if the UE has set at least one of the bit number 22, 23, 24 or 26 to 1.
	Nokia: Still needed as feature is not widely utilized

	16
	- Periodical measurement reporting for non-ANR related measurements
	
	Nokia: Still needed as feature is not widely utilized

	17
	- Periodical measurement reporting for SON / ANR

- ANR related intra-frequency measurement reporting events
	- can only be set to 1 if the UE has set bit number 5 to 1.
	Nokia: Still needed as feature is not widely utilized

	18
	- ANR related inter-frequency measurement reporting events
	- can only be set to 1 if the UE has set bit number 5 to 1.
	Nokia: Still needed as feature is not widely utilized

	19
	- ANR related inter-RAT measurement reporting events
	- can only be set to 1 if the UE has set bit number 5 to 1.
	Nokia: Still needed as feature is not widely utilized

	20
	If bit number 7 is set to ‘0’:

- SRB1 and SRB2 for DCCH + 8x AM DRB

If bit number 7 is set to ‘1’:
- SRB1 and SRB2 for DCCH + 8x AM DRB

- SRB1 and SRB2 for DCCH + 5x AM DRB + 3x UM DRB

NOTE: UE which indicate support for a DRB combination also support all subsets of the DRB combination. Therefore, release of DRB(s) never results in an unsupported DRB combination.


	- Regardless of what bit number 7 and bit number 20 is set to, UE shall support at least SRB1 and SRB2 for DCCH + 4x AM DRB
- Regardless of what bit number 20 is set to, if bit number 7 is set to ‘1’, UE shall support at least SRB1 and SRB2 for DCCH + 4x AM DRB + 1x UM DRB

	Nokia: Still needed as feature is not widely utilized

	21
	- Predefined intra- and inter-subframe frequency hopping for PUSCH with N_sb > 1

- Predefined inter-subframe frequency hopping for PUSCH with N_sb > 1
	
	Nokia: Still needed as feature is not widely utilized



	22
	- UTRAN measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	
	Nokia: Still needed as feature is not widely utilized

	23
	- GERAN measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	
	Nokia: Still needed as feature is not widely utilized

	24
	- 1xRTT measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	
	Nokia: Still needed as feature is not widely utilized

	25
	- Inter-frequency measurements and reporting in E-UTRA connected mode 
	
	Nokia: Still needed as feature is not widely utilized

	26
	- HRPD measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	
	Nokia: Still needed as feature is not widely utilized

	27
	- EUTRA RRC_CONNECTED to UTRA CELL_DCH  SRVCC handover
	- can only be set to 1 if the UE has set bit number 8 to 1
	Nokia: Still needed as feature is not widely utilized

	28
	Undefined
	
	

	29
	Undefined
	
	

	30
	Undefined
	
	

	31
	Undefined
	
	

	32
	Undefined
	
	


Summary: ???
4
UTRA REL9 features

4
UTRA REL9 features

For UTRA following features have been identified in documents R2-095798 and R2-095655. Below is an updated summary of the status.

DC-HSDPA MIMO – The network needs to know if the UE supports simultaneous Dual Cell and MIMO reception. The required UE capability signalling already introduced as part of the physical layer category, so no separate support indicator is needed. The only open issue is for RAN2 to decide if we need a separate indication for the UE support of the extended TSN size in DL (14 bits instead of 6 bits). RAN2 should conclude on this matter by RAN2#68. 
DC-HSUPA – The network needs to configure DC-HSUPA operation with dedicated signalling, and needs to know if the UE supports dual cell HSUPA operation. It can be safely expected that UE capability signalling will be introduced as part of the physical layer category, so no separate support indicator is needed. The only open issue is for RAN2 to decide if we need a separate indication for the UE support of the extended TSN size in UL (14 bits instead of 6 bits). RAN2 should come to a conclusion by RAN2#68. 
DB-HSDPA – The network needs to configure Dual Band DC-HSDPA operation with dedicated signalling, and needs to know which band combinations the UE supports. The indication of which band combinations the UE supports have been already introduced in stage 3. In order to make a decision on the need of a possible extra bit indicated in UL signalling to inform the network about the Dual Band Dual Cell feature support, RAN2 need to take into account the possibility of having a UE which is Dual Band capable (Release 9 feature) but not Dual Cell capable (Release 8 feature) and the possible use of the already existing bit “multi cell support”. Given the discussion that happened in RAN2#67bis on R2-095715, the discussion is still open but RAN2 should deliberate by RAN2#68.

TxAA non-MIMO – The network needs to know if the UE supports the feature, and corresponding UE capability signalling is already introduced. UE support of TSN size extension in DL in combination with this feature “TxAA non-MIMO” needs to be discussed.

Support of CSG measurement in CELL_DCH state – RAN2 could study whether it is enough to define UE capability for active mode inbound to CSG cell only and other idle mode HNB enhancements are just optional for UE without explicit UE capability signalling or whether UE capability signalling is needed separately for each feature. It is foreseen that a bit for CSG reporting and proximity indication capability is needed. The need for multiple indicators for specific functionalities, similarly to the LTE case described in 2.2.2. above, has to be discussed.
Search capability without compress mode on the secondary carrier for Dual Band UEs – RAN2 has to decide weather we need a separate bit to indicate the search capability without compress mode on the secondary carrier for Dual Band UEs or the existing Release 8 bit signalling the capability of adjacent frequency measurement without compressed mode can be reused. The topic was discussed in R2-096045 and an LS will be send to RAN4 in R2-096128 (first draft was in R2-096122).
	DC-HSDPA + MIMO
	No?
	Part of Physical layer category. 


- FFS how to handle extended TSN-size separately indicated ?

	DC-HSUPA
	No?
	Part of Physical layer category

- FFS how to handle extended TSN-size separately indicated ?

	DB-HSDPA
	?
	UE will have to signal band combinations.

FFS if more is needed ?

	TxAA non-MIMO
	Yes
	Already agreed in stage-3

	Support of CSG measurement in CELL_DCH state
	Yes?
	CSG reporting and proximity indication capability needed? Do we need multiple indicators? See also LTE discussion in 2.2.2

	Search capability without compress mode on the secondary carrier for Dual Band UEs
	?
	FFS if the existing Release 8 bit signalling the capability of adjacent frequency measurement without compressed mode can be reused


Discussion/Company comments:

Nokia/NSN:  after internal checking, we do not see the need to have a separate indication for the UE support of the extended TSN size in DL or UL (14 bits instead of 6 bits). So a DC HSDPA+MIMO UE should have only a 14 bits TSN. A DC-HSUPA UE should have only a 14 bits TSN. No other cases for the use of 14 bits TSN is foreseen (for example DC-HSDPA (Rel-8 feature) UE supporting TxAA (Rel-9) should use 6 bits TSN). 
For DB-HSDPA, at the present we are happy with the proposal from Ericsson/ST-Ericsson, presented in the previous meeting, on the use of the existing bit “multi cell support” set to zero in addition to the list of supported band combinations, i.e. we don’t see the need for an additional bit in RRC Connection Request. 
On “Support of CSG measurement in CELL_DCH state” and “Search capability without compress mode on the secondary carrier for Dual Band UEs” we are still evaluating internally what is the best option.

Ericsson, ST-Ericsson: To summarize our understanding (from R2-095798):

DC-HSDPA MIMO – The NW needs to know if the UE supports simultaneous dual cell and MIMO reception. The required UE capability signalling already introduced as part of the physical layer category, so no separate support indicator is needed. 

DC-HSUPA – The NW needs to configure DC-HSUPA operation with dedicated signalling, and needs to know if the UE supports dual cell HSUPA operation. It can be safely expected that UE capability signalling will be introduced as part of the physical layer category, so no separate support indicator is needed.

DB-HSDPA – The NW needs to configure DC-HSUPA operation with dedicated signalling, and needs to know which band combinations the UE supports. Corresponding UE capability signalling is already introduced. 

TxAA non-MIMO – The NW needs to know if the UE supports the feature, and corresponding UE capability signalling is already introduced.

For Ericsson, ST-Ericsson comments on CSG, see our comments on LTE side.
Deutsche Telekom: We are in favour of using existing bit for multicell support if feasible. Thus it must be considered if DB-HSDPA support can be tied with this future only.

Qualcomm: 

DC-HSDPA+MIMO, DC-HSUPA: Whenever the feature is signalled as part of the physical layer category, no IOT bit is needed (applies for DC-HSDPA+MIMO and DC-HSUPA). Use of extended TSN size should be linked to the related feature (DC-HSDPA+MIMO for DL, DC-HSUPA for UL). As a result we don’t think we need to handle a separate indication for extended TSN size

DB-HSDPA: We would like to postpone the decision on an IOT bit for DB-HSDPA to the actual meeting as this is linked with other discussions on how to use an existing release 8 field, how to indicate information on UE “class” and “buffer info” early to the NW (in RRC Connection request), and how to ensure we have a forward compatible mechanism for release 10.

TxAA: A capability bit is not yet completely agreed in stage 3. The question is whether it applies to MIMO UEs was raised as these UEs support TxAA. We expect this minor question to be resolved at the next meeting.

CSG in DCH: We would refer to comments in 2.2.2 for “Support of CSG measurement in CELL_DCH state”

Search capability: The need for “Search capability without compress mode on the secondary carrier for Dual Band UEs” is linked to an LS that was sent to RAN4 at the last meeting and we would like to discuss this with RAN4’s answer at the meeting.
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