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Discussion and decision
1
Introduction
RAN#51 has received an input in RP-110143 from RAN WG1 and WG2 about REL10 related features, potential grouping of features and recommendations on which features should be considered optional/mandatory for REL10 UEs. 

The LS in RP-110143 also provides analyses whether eNB needs to know the UE support of a given feature and consequences if the feature is not supported by the UE. Additionally the LS lists some concerns related to potential problems due to lack of IOT testing availabilities at the time of first LTE REL10 deployments and considers that the feature group indication (FGI) concept used in REL8 could be re-introduced in REL10 again to facilitate phased introduction of REL10 features.
In this contribution we provide some additional aspects for the discussion on what features should be optional and what mandatory and additionally we provide initial feedback on how to handle potential IOT problems in REL10.

2
Discussion on inter operability testing
In REL9 UE capability discussions it was seen that there is no need to introduce FGI mechanism similar to REL8. Instead only UE capabilities were used, even for addressing potential IOT problems. On the other hand in REL8 the FGI handling was introduced in order to allow early and phased introduction of new features and technologies. REL10 differs quite a bit from REL9 in terms of the number and complexity of new features introduced in REL10 and it would be critical to carefully consider whether it is possible to allow introduction of a large set of features and still having consistent IOT possibilities at the time of first LTE REL10 deployments. To us the complexity of REL10 appears much closer to REL8 than REL9 and thus we see it as very good initiative from RAN2 to start reconsidering FGIs in REL10 for avoiding IOT problem in later phase when features are deployed. An introduction of FGIs for REL 10 would provide multiple benefits:

·  One could start early and phased deployments of baseline LTE REL10 features even if all sub features were not deployment and fully testable and thus, fully supported by UEs.
·  Additionally if the content of FGI group is sufficiently small, we could better avoid future feature restrictions or revisions to the FGIs when introducing new features which have not been fully tested and verified by UEs. For example if a single feature in a given feature group is not deployed and thus UE IOT testing and verification not possible yet,  it is rather difficult if not impossible to activate this feature group all together even if all the other features are widely deployed and UEs fully verified for these remaining features.
·  UE capabilities could be utilised for truly optional features rather than using them as support indication for subset of features or for features which are expected to be supported by all REL10 devices later on when LTE REL10 deployments are mature. 
So we see it beneficial in REL10 to utilise combination of true UE capabilities and FGIs. 
Proposal: Introduce FGIs in REL10 together with normal UE capabilities as also assumed by RAN2

In the incoming LS in RP-110143 RAN1 and RAN2 provide a list of feature groups to RAN. Additionally the LS contain analyses to facilitate the decision making whether a certain feature group should be mandatory, mandatory with feature group indication or optional. In this contribution we especially focus on features and areas which were left somewhat open in the RAN1 and RAN2 discussions or for which concerns e.g. on IOT possibilities and potential problems due to lack of sufficient IOT testing was raised in RAN WGs. 
Below we discuss FGI needs with a few examples:
· DL Carrier Aggregation
·   Due to rather large number of different sub-features for DL Carrier Aggregation it is rather likely to that not all of these sub-features are initially deployed even if they are seen as very essential elements of DL Carrier Aggregation.

·   The RAN1/RAN2 recommendation in the LS is “Mandatory for UEs supporting DL CA ” but at the same time the LS in RP-110143 also indicates concerns, which were raised for some of the DL CA sub-features like
·      Measurement reporting event A6 (included in Basic DL CA operation) might not be introduced in initial deployments as in CA Scenario 1 & 2, SCell can be managed with other events without A6. Thus, there seems to be a need to include FGI for this in order to avoid IOT problems.

·      SCell configuration at Handover to EUTRA (from other RAT): Considering the source RAT will be GSM or UMTS at the moment, this procedure may not be most demanding scenario. Thus it is unclear if it will be deployed at least initially in the networks. It seems clear that a FGI would be required for this feature.

·  Thus, it would be important to still consider whether some of the DL CA sub-features like the above-mention sub-features should have FGI indication. 
· UL Carrier Aggregation
·  Similarly as DL CA also UL CA has large number of sub-features and it is unclear if all these sub-features of UL CA are initially deployed in the networks. 

·  During the RAN WG discussions potential IOT issues were noted e.g. for Periodic SRS transmission, on M Serving Cells, as per RRC configuration. However, the LS now recommends that all the UL Carrier Aggregation features would be Mandatory for UEs supporting UL CA.
·   As agreement of a FGI for UL CA sub-features is likely to be difficult now due to very little information on practical network deployments, it may be beneficial to reserve some FGIs for this type of purpose.

· Cross Carrier Scheduling

·  This feature was left “FFS if mandatory or optional for UEs supporting CA” in the LS. This seems to be relatively complex and independent feature and therefore UE capability would be well suited for the feature. However, in minimum FGI signalling indication from the UE to NW is needed for this feature in order to avoid IOT problems when the feature is deployed. 

· Multi cluster PUSCH
·  It is currently unclear, if “Pcmax,c and Type 1 PH reporting with extended PH MAC control element” will be mandatory for UEs supporting multi-cluster PUSCH. But to our understanding this feature should still work well without Pcmax,c reporting. Thus it seems that this feature may not be utilized in all NW deployments and deployment schedules are unclear and consequently a FGI is required.
· eICIC

· The eICIC feature is quite complex consisting of 3 measurement patterns which might be used for different purposes by the NW. It is unclear that if all patterns will be deployed simultaneously and thus it is better either to have 3 FGIs for this or completely 3 independent UE capabilities.
At this point of time it may be difficult to fully predict IOT availabilities for all these features and therefore it would be important to consider either feature group indication or normal UE capability whenever there is risk of potential IOT problems and network benefit from the indication of UE feature support. In order to avoid any problems about deployments it is best to introduce sufficient amount of FGIs to ensure timely and healthy deployments of REL10 features. Already in REL8 deployments it was seen rather late that it was usefull to add some features under FGI as the deployments in the networks were not such as they were predicted at the time of freezing REL8 ASN.1. For example TTI bundling and SPS features were separated from common group in order to enable independent deployment of these features thus enabling earlier UE deployments with these feature(s).  
Proposal: Introduce sufficiently high number of FGI bits (~32 FGIs ) for safe introduction of LTE REL10 features in phased manner. The meaning of those FGIs should be decided in the coming RAN meetings as the understanding on feature deployments gets clearer in time.
3
E-UTRAN REL10 features without consensus on optionality
3.1
L2 features
Below we have listed features for which no consensus was found in RAN2. 

3.1.1
Cross Carrier Scheduling
· This feature is very complex that would require quite a bit of implementation effort as well as testing. Additionally it is not clear if this feature will be utilized widely and thus we see that it would be best to have this feature as optional for UEs to implement 

3.1.2
TDM based eICIC
· This is very complex feature requiring complete redesign of UE measurement procedures. It is especially unclear how much benefit it can provide in real operational network deployments and how widely it would be utilized. Thus, it seems not justified to make this a mandatory REL10 UE feature, as operators NWs will anyhow need to cope with pre REL10 UEs without TDM eICIC.
· Additionally we think that it would be worth a consideration to split TDM eICIC into subfeatures (e.g. each pattern having own UE capability indicator). 
3.1.3
RLF Reporting enhancements
· For REL9 this feature was agreed to be optional in RAN2 although not explicitly captured in specs. In REL10 few additional elements (still FFS) were introduced and it does not seem critical to mandate the related UEs implementation.The NWs will already benefit from this SON feature with a partial UE population supporting this feature. 
3.1.4
Delay Tolerant UE features (M2M)
· This RAN features should be optional as it is targeted to limited set of UEs. It should be noted that from RAN perspective there is no need for separate capability bit as the UE is indicating a delay tolerant indicator which is a trigger for the NW to allow providing extended wait timer for UE. NOTE that currently there are no agreed CRs and this may need a revision depending on the RAN plenary decisions.
3.1.5
CSFB ACB 

· It seems that this feature is required in very limited area and it should not make it problematic for NW if roaming UEs (make only very small percentage of whole UE population) do not support the feature as anyway NW needs to handle pre REL10 UEs. Thus we suggest this feature to be optional without any capability indication. The market demand/request will ensure its timely appearance if needed.
3.1.6
eMPS CSFB
· It seems that this feature is required in very limited area and it should not make it problematic for NW if roaming UEs (make only very small percentage of whole UE population) do not support the feature as anyway NW needs to handle pre REL10 UEs. Thus we suggest this feature to be optional with capability indication. The market demand/request will ensure its timely appearance if needed.
3.1.7
eBSR 

· We do not see it useful to mandate support of this features for non UL CA/MIMO capable UE as it is not needed for such UEs and doesn’t bring any benefits. It should be also remembered that it is possible to deploy REL10 UE without implementing any L1 features requiring higher categories and for such a UE supporting eBSR does not seem justified. 
3.1.8
ePHR 
· We see that any UE supporting UL CA or simultaneous PUCCH+PUSCH transmission should support this feature. For any other UE it does not seem obvious that supporting this feature is beneficial – Possibly it could be beneficial for dual radio UE (e.g. CDMA2000 + LTE). Thus we propose this features to be optionally implementable by any UE but mandatorily implemented by UL CA or simultaneous PUCCH+PUSCH transmission capable UE. 
3.1.9
inter-frequency OTDOA indication 
· This feature was introduced at very late stage of REL10 – To our understanding the feature is not critical for system performance and emergency call positioning. Thus we propose it to be optionally implementable.
· Nevertheless, a UE must support this new indication procedure if the UE supports inter-frequency OTDOA positioning and if the UE requires measurement gaps to perform inter-frequecy RSTD measurements for inter-frequency OTDOA positioning. . 

· UE capability signaling from UE to eNB may not be needed as the initiation of providing measurement gaps is based on UE “request”.
3.2
L1 features
Below we have listed features for which no consensus was found in RAN1 & RAN2. 

3.2.1
Aperiodic SRS (up to X ports)
· When developing the UL multi-antenna transmission feature in Rel. 10, some supporting features have been specified that are also applicable to non-UL MIMO UEs and improve the overall network performance and consequently will profit all UEs. 

· We consider the aperiodic SRS as one of these features, which enhances the use of SRS thereby increasing effective sounding capacity and consequently enabling better UL CSI and, thus, overall UL performance. As a consequence, we see this feature should be mandatory for all Rel. 10 UEs with a possible FGI support to enable their phased introduction.
3.2.2
Tx diversity on PUCCH (SORTD)

· The multi-antenna transmission from the UE specified in Rel. 10 (denoted as UL MIMO in here) is of course a optional, also very much depending on the specific UE category. But there has been plenty of discussion related to introduction of TxD for PUCCH in Rel. 10 for UL MIMO UEs with the result of specifying SORTD for PUCCH format 1, 1a, 1b, 2 and 3. In case of TxD for PUCCH format 3 and format 1b with channel selection the discussions have been not that conclusive with the decision to specify SORTD for PUCCH format 3 and no TxD for PUCCH format 1b with channel selection in Rel. 10 and revisit the TxD mode/decision for these two PUCCH formats during the Rel. 11 timeframe.

· Mandating the implementation of TxD/SORTD for PUCCH format 3 in Rel. 10 could cause a needed duplication of TxD PUCCH format 3 implementation in the UE in Rel. 11. Moreover, we do not expect extensive eNodeB support of TxD for PUCCH format 3 in an early phase creating IoT problems. As a consequence, we suggest considering SORTD/TxD for PUCCH format 3 as optional for the Rel. 10 UL MIMO UE. 
3.2.3
TM9 up to 4/8TX– separate indication for some PUCCH/PUSCH feedback modes

· The introduction of transmission mode 9 (TM9) is one of the essential features to be introduced in Rel. 10. Therefore, we see that the Rel. 10 terminals should provide a mandatory support of TM9 and enable its operation also in MBSFN subframes.
· The timely network support for 8TX TM9 for both frame structures (i.e. FDD & TDD) is slightly unclear. In order to prevent the related IoT problems, the support for 8TX codebook, and the related measurements & feedback mechanisms for 8 CSI-RS ports configured for a UE could be optional for UE Cat. 1 to 7. Nevertheless, regardless of their capability all the Rel. 10 UEs should take into account the CSI-RS transmissions of more than 4 CSI-RS ports in their design in order to prevent problems in introduction of 8TX TM9 to the operator networks. Possibilities on how to introduce 8TX TM9 in case of a related optional UE support have been e.g. discussed in R1-110861.  Thus we propose that the support of 8TX codebook, measurements & related feedback mechanisms for 8 configured CSI-RS ports should be an optional UE capability for UE Cat. 1 to 7. 

3.2.4
PMI Disabling

· This is mainly TDD optimization and it is not clear if this feature would be deployed widely in FDD networks. Thus, we propose this to be optional for REL10 UEs to implement.
4 
Summary

For the success of LTE REL10 features and feature deployments we see that sufficient amount of UE capabilities and feature group indications should be agreed. In the contribution we have addressed some specific technical points to facilitate the discussions in RAN#51. In order to get RRC ASN.1 frozen in timely manner in minimum RAN#51 should agree UE capabilities and number of FGIs. 
When feasible, content for FGI bits could also already be agreed in RNA#51 for most of the FGIs. However, for some features and especially for their sub-features it may be difficult to fully understand that IOT availabilities and problems related to lack of early IOT availabilities. Thus, it may be beneficial to reserve some empty FGIs for the future purposes. 
In this contribution we have also discussed the importance of defining FGIs or UE capabilities sufficiently small groups of features in order to avoid late revisions to the groups due to different deployment time lines. 
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