Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN#49
RP-100951
San Antonio, USA, 14th – 17th September 2010
Agenda Item:
8.2.2
Source: 
Nokia Corporation, ST-Ericsson
Title:  
FGI bits in REL9 and REL9 UE CSG capabilities
Document for:
Discussion, Decision

1 Introduction

At RAN2#71 there was discussion on how to handle REL8 FGIs (feature group indicators) when REL9 UEs are being deployed. A group of operators had a joint contribution [1] proposing many of the FGIs to be only mandatorily supported by REL9 UEs. In [2] the corresponding draft REL9 CR to TS36.331 is presented.  In this document we try to analyze the proposal in [1] and [2]. We would like encourage open discussion on REL8 feature deployments in REL9 networks and related deployment schedules in order to obtain realistic view which FGI can be IOT tested and thus requested to be supported by all REL9 UEs.
In the document we also discuss REL9 UE CSG capabilities. 

2 Discussion

2.1 What is FGI?
During the REL8 closing there was a quite a long discussion if some feature is optional or mandatory for the UEs to support and how to ensure that features are correctly supported when support in the UEs is indicated. Eventually these discussions were resolved, but then there remained a ambiguity of inter operability testing (IOT) which should be performed for all features implemented in the UE before one can commercially deploy such a device. For this purpose in RAN it was agreed to add new type of UE support signalling which would be used as indication of IOT testing status of the feature. This would mean that even if the feature is mandatory for the UE, it is allowed to indicate that the feature or given set of features are not supported in the UE due to lack of IOT and missing IOT opportunities. In this way it was ensured that there will not be unnecessary delays in the LTE REL8 deployments. Additionally, it is not desirable from the industry perspective to have “wild” UEs, which  may act in unspecified behavior if certain feature is later enabled in the network. 
2.1.1 What does IOT tested mean?

In order for a UE to be able to indicate a FGI bit with value 1 (‘IOT tested) one would need to have clear definition when a feature has been successfully IOT tested. It was discussed in the  RAN plenary meetings that the requirement to state any FGI as completely testable feature one should have all the features of the FGI implemented in at least two different vendor setups. So it is not sufficient for UE vendor e.g. that for FGI bit 3 (consisting of SPS, short PDCP and short RLC SN) vendor A would support all the features, but vendor B supports RLC/PDCP shorter SNs and vendor C SPS. So at least vendor A and B (or C) needs to support all the feature of the FGI in order to declare that this FGI is fully testable.  

2.2 Which features can one then consider as IOT tested for all REL9 UEs
So above discussion seems to imply that whenever considering any changes to REL8 FGI handling in REL9, it is important to consider that all the features of the FGI are actually deployed in the networks and IOT testable. If this rule is not followed, we are likely to experience a lot of inter-operability problems in the field when new features are deployed in the networks. Lack of sufficient IOT prior to feature support in the UE  could easily make such a feature completely useless as an incorrectly behaving UE could block safe/effective usage of the feature. The situation would become even worse if the request for UEs to support a certain FGIs is understood differently by different UE vendors. E.g. some UE vendors would only indicate FGI support when sufficient IOT is completed for all features in the given FGI whereas some others might indicate FGI support with partial IOT (only some features in the given FGI are inter-operability tested) or in the worst case FGI support is indicated without IOT: 

Before the UEs can be requested to indicate support (i.e. ‘true’) for any of the REL8 FGIs  we need to be absolutely sure that the corresponding features  are available in the current network deployments. With some risk we could try to predict what would be the NW feature deployment status in a few months from now, but doing so we mightcause deployment delays for REL9 as of a whole if a vendor is not able to meet promised deployment schedules. 
The draft CR in [2] contains the following notes “shall be set to 1 (i.e., mandatory to be IOT tested) by all UEs of this protocol release”, which seems to require that IOT needs to be completed for all the features in the given FGI before the support in the UE can be indicated. However, the current wording also states that the given FGI shall be set to true by all REL9 UEs, which might create contradiction if not all the features in the FGIs requested to be supported by all REL9 UEs are not deployed or sufficiently deployed (by two networks) when REL9 UEs are deployed. This type of contradiction could lead to different interpretations when FGI support should be indicated in the UEs. 
2.2.1 What features are available in current networks?

In this chapter we try to provide our understanding of which FGIs are currently available at least two network vendors’ networks and thus features and FGIs available for IOT testing.  :

	 
	Copied from TS 36.331 v9.3.0
	Copied from TS 36.331 v9.3.0
	Comments

	1
	- 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
	 
	 IOT for all features does not seem to be available from at least two NW vendors

	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
	 
	IOT for all features does not seem to be available from at least two NW vendors

	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.
	Not all the features are available from at least two network vendors 

	4
	- Short DRX cycle
	- can only be set to 1 if the UE has set bit number 5 to 1.
	Short DRX seems to be available from at least two NW vendors

	5
	- Long DRX cycle
- DRX command MAC control element
	 
	Currently not all the features are available from at least two NW vendors but it is expected that all the features will be supported by at least two NW vendors on time

	6
	- Prioritised bit rate
	 
	Currently not all the features are available from at least two NW vendors but could be available on time

	7
	- RLC UM
	- can only be set to 0 if the UE does not support voice
	Could be available from at least two vendors on time 

	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
	Could be available from at least two NW vendors on time

	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
	Seems that not  sufficient IOT available from at least  two NW vendors

	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)
	 
	Could be available from at least two NW vendors on time

	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
	 Not analyzed in this document

	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
	 Not analyzed in this document

	13
	- Inter-frequency handover
	- can only be set to 1 if the UE has set bit number 25 to 1
	Should be available from  at least two NW vendors on time

	14
	- Measurement reporting event: Event A4 – Neighbour > threshold
- Measurement reporting event: Event A5 – Serving < threshold1 & Neighbour > threshold2
	 
	Seems that not sufficient IOT available from at least two NW vendors

	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.
	Seems that not sufficient IOT available from at least two NW vendors

	16
	- Periodical measurement reporting for non-ANR related measurements
	 
	Seems that not sufficient IOT available from at least two NW vendors

	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.
	–could be available from at leas two NW vendors on time

	18
	- ANR related inter-frequency measurement reporting events
	- can only be set to 1 if the UE has set bit number 5 to 1.
	Seems that not sufficient IOT available from at least two NW vendors

	19
	- ANR related inter-RAT measurement reporting events
	- can only be set to 1 if the UE has set bit number 5 to 1.
	Seems that not sufficient IOT available from at least two two vendors

	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
	no clear view from NW vendors, could be available on time?

	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
	 
	Seems that not sufficient IOT available from at least two NW vendors

	22
	- UTRAN measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	 
	Should be available from at least two vendors on time

	23
	- GERAN measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	 
	Should be available from at least two vendors on time

	24
	- 1xRTT measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	 
	  Not analyzed in this document

	25
	- Inter-frequency measurements and reporting in E-UTRA connected mode 
	 
	Should be available from at least two vendors on time

	26
	- HRPD measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	 
	  Not analyzed in this document

	27
	- EUTRA RRC_CONNECTED to UTRA CELL_DCH CS handover
	- related to SR-VCC
- can only be set to 1 if the UE has set bit number 8 to 1
	Seems that not sufficient IOT available from at least two vendors

	28
	Undefined
	 
	 

	29
	Undefined
	 
	 

	30
	Undefined
	 
	 

	31
	Undefined
	 
	 

	32
	Undefined
	 
	 


So in summary it seems that following FGIs are already available:
· Short DRX (bit 4)

And following features seem to become available rather soon and thus requesting ‘true” indication from all REL9 UEs could be possible:

· Inter-frequency measurements/reporting (bit 25)

· GERAN/UTRAN measurements and event B2 (bits 22/23)

· 8 AM DRBs (bit 20) – although view from NW vendors is a bit open

· Intra-Frequency SON ANR (bit 17)

· Inter-Frequency handover (bit 13)

· EUTRA -> UTRA CELL DCH PS HO (bit 8) 

· RLC UM (bit 7)

· Prioritized bit rate (bit 5)

· Long DRX (bit 6)

We would like encourage open discussion on REL8 feature deployments in REL9 networks and related deployment schedules in order to obtain realistic view which FGI can be IOT tested and thus requested to be supported by all REL9 UEs.
3 REL9 UE CSG capabilities

There has been discussion in RAN2 to consider what are conditions (if any) for mandating supporting of features introduced due to discussion of CSG deployments and connected mode mobility support in REL9 i.e. proximity indications and SI acquisition procedure with autonomous gaps. 
Proximity Indications (Intra-Frequency, Inter-Frequency, Inter-RAT):
When mandating the proximity indications one should also consider that it would mean that it would be impossible to deliver REL9 UE with only reselection support to CSG cells. Thus to our understanding it would be good to keep proximity indications as optional features as then it is possible to deploy REL9 UE with only CSG reselection capability – This should ensure quick REL9 UE deployments as then one can introduce REL9 UEs with essential features (like emergency calls) with REL8 type of CSG handling. If we want to mandate proximity indication for REL9 UEs then it will inevitably cause some delays in the REL9 UE implementations.

Proposal: Do not have any conditions in supporting proximity indications in REL9 UEs i.e. all proximity indications are normal UE capabilities

 

Si-Acquisition features (Intra-Frequency, Inter-Frequency, Inter-RAT):
SI-Acquisition feature was introduced in REL9 to ensure efficient CSG cell mobility by having reasonably good performance in resolving PCI confusion (possibly in pico deployments as well). Although in REL8 there was already SON ANR feature which could be used for the same purpose, similar mechanism was introduced in REL9 to utilize autonomous gaps (instead of DRX as in SON ANR) to ensure that UE is able to read SI from neighbouring cell even during regular data transmissions (e.g. VoIP with frequent packets). For inter-frequency and inter-RAT scenarios there is no hurry in doing such a PCI confusion resolution as the mobility is not done due to coverage but for other reasons (e.g. load) i.e. there should be sufficient amount of time to perform SI reading even during provided DRX i.e. utilizing SON ANR. For intra-frequency the case is a bit different as then there is a time limitation due to handovers required due to coverage problem. Although even during VoIP the UE may have sufficient DRX as there will always be every now and then silent frames, which should provide quite good opportunity to read neighbour cell SI. 

Also one should remember that some UEs may be equipped with such a receiver structure that UE can do simultaneous intra-frequency SIB reading without autonomous gaps – then it would be bit odd to mandate such a UE to implement this feature as one can use REL8 signalling to get CSG-ID from the UE. As all UEs (already in REL8) support SON ANR there is signalling mechanism in place without requiring advanced UEs to implement additional signalling for same purpose.
There was also discussion whether to redefine UE capability bits as FGI bits for these CSG capabilities. To us it is not so clear that even redefining UE capabilities of SI acquisition features as FGI bits is best way to go as it will limit also some reasonable UE implementations by mandating something to be implemented that is achievable with REL8 procedures. However, in minimum FGI bit would need to be defined.
So in summary we think that all the si-readingforHO and proximity indication cases should be optional for all EUTRA and UTRA UEs. 
In UMTS all features since Rel-6 are optional in UMTS and this involved quite a lot of discussion. So for example why should deployment of HSPA multi carrier be dependent on supporting something related to CSG? Type of UE which would need to support these HSPA features could be completely different to the kind of UE required to support CSG features. So there should be a strong justification now to go against this and start mandating features. In addition, since for UMTS CSG cells some level of support for legacy (pre Rel-8) devices is expected, the criticality of mandatory support for SI reading may not be so much for the early deployment of CSG especially in networks where legacy devices are supported..
So in summary:

· we would like to propose that proximity indications are kept as normal UE capabilities
· Autonomous gap related features in LTE are normal UE capabilities

· One could consider intra-frequency SI reading to be redefined as UE capability, but then one should also understand that some UE would be required to implement such a feature without really needing it as they could be performing SI reading simultaneously with serving cell data transmissions. 
4 Conclusions
In this contribution we discuss the purpose of FGI bits and consequences if the support of FGI bits is differently understood by different UE vendors due to lack of sufficient IOT testing. We also provide our understanding of the current REL8 feature deployment situation. 

We would like encourage open discussion on REL8 feature deployments in REL9 networks and related deployment schedules in order to obtain realistic view which FGI can be IOT tested and thus requested to be supported by all REL9 UEs.

In the document we also discuss REL9 UE CSG capabilities and propose that UE capability signaling would be kept in order to ensure that phased introduction of features both in networks and UE can take place. 
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