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1 Background and objectives of email discussion

Several contributions were treated on the topic of FE-FACH sub-feature dependencies and capability signaling in RAN2#78 [1], [2], [3], [4]. Some agreements were made: 

Agreements:

· In general FE-FACH sub-features are optional, the exceptions will be listed later.

· In Rel-11 and onwards, if the UE supports a second DRX cycle in CELL_FACH, then the UE shall also support HS-PDSCH in CELL_FACH, HS-DSCH DRX operation, and common E-DCH.

· The Stand-alone HS-DPCCH feature is an optional capability signaled in the UE capabilities.

· The Initial PRACH access delay reduction feature is an independent optional capability not signaled to the network.

· The capability ‘Support of CELL_FACH DRX Enhancement’ should be included in CELL UPDATE, URA UPDATE and Physical channel capability IE

But several open issues remained:

FFS:

· Proposal a: In Rel-11 and onwards, if the UE supports E-UTRA, it shall also support priority based cell re-selection to LTE in CELL_FACH state.

· Proposal b: In Rel-11 and onwards, if the UE supports inter-frequency UTRAN priority based cell re-selection in Idle mode and PCH states, the UE shall also support inter-frequency UTRAN priority based cell re-selection in CELL_FACH state.

· Proposal c: If the UE supports Stand-alone HS-DPCCH, it shall also support HS in CELL_FACH, CELL_PCH and URA_PCH, and common E-DCH.

· Proposal d: If the UE supports "Access improvements in CELL_FACH" then the UE supports, Per-HARQ process grants, TTI alignment between CELL_FACH and CELL_DCH UEs, 2ms/10ms TTI concurrent deployment, and Fallback to PRACH.

· Proposal e: Support for "Access improvements in CELL_FACH" is indicated by the signature or PRACH scrambling code number used in the uplink access.

· Proposal f: The UE shall only indicate support for "Access improvements in CELL_FACH" when all sub-features included in this capability have been interoperability tested against the network.

· Proposal g: The Signaling-based interference control feature is an independent optional capability signaled in the UE capabilities

· Proposal h: Rel11 and onwards UEs shall support cell re-selection based on absolute priority to E-UTRA in CELL_FACH if UE supports cell re-selection based on absolute priority in CELL_PCH/URA-PCH.

· Proposal i: It is proposed to allow the network to divide four signature pools: R99 signature/ R8 common E-DCH signature/R11 FE FACH 2ms signature/R11 FE FACH 10 ms signature. The network is of course free to have less partitions.

· Proposal l : There is no need to define 2ms/10ms TTI concurrent deployment UE capability in RRC signalling.

· Proposal m: The capability ‘support of fall-back to R99’ should be included in UE radio access capability and RRC CONNECTION REQUEST message.

· Proposal n: There is no need to define Per-HARQ process grant and TTI alignment between CELL_FACH UEs and CELL_DCH UEs RRC capability.

To progress the open issues an email discussion was proposed:

 [78#56] UMTS/FE_FACH: Stage-3 CRs on sub-feature dependencies and UE capabilities [Ericsson]

-
Progress the open issues related to the sub-feature dependencies and UE capabilities

=>
Intended outcome: Email discussion report
In the following chapters the open issues, i.e. proposals a through n are discussed. 
2 Priority based cell re-selection to LTE in CELL_FACH
The support of priority based cell re-selection to LTE, in other states than CELL_FACH, is coupled to the support of LTE, i.e. when the UE supports LTE, then the UE shall also support priority based cell re-selection to LTE in Idle mode (Rel-8) and PCH states (Rel-9). A similar coupling of mobility in CELL_FACH with the support of LTE is proposed:
Proposal a: In Rel-11 and onwards, if the UE supports E-UTRA, it shall also support priority based cell re-selection to LTE in CELL_FACH state.

Note: This proposal is equivalent to proposal h:

· Proposal h: Rel11 and onwards UEs shall support cell re-selection based on absolute priority to E-UTRA in CELL_FACH if UE supports cell re-selection based on absolute priority in CELL_PCH/URA-PCH.
but it is formulated in a different way (a UE that supports priority based cell re-selection in CELL_PCH/URA_PCH also supports LTE).
	Company
	Position/comments

	Ericsson/STE
	Agree.

A Rel-11 UE that supports LTE, already supports priority based cell re-selection in Idle and PCH states. This functionality can without too much complexity be supported in CELL_FACH then as well.

	ZTE
	Agree. Rel-11? Such capability is early implement able

	ALU
	We agree to Proposal a.

	Huawei, HiSilicon
	We can agree on this

	Renesas
	OK. Regarding early implementation, this is indicated by the FGIs

	Qualcomm
	As per our understanding, this was already agreed in RAN2#78:-

“A Rel-11 UE supporting E-UTRAN shall support absolute priority reselection from CELL_FACH to E-UTRAN and the inter-frequency (intra-UTRA) absolute priority cell reselection in CELL-FACH”

	NSN
	Agree


3 Inter-frequency UTRAN priority based cell re-selection in CELL_FACH
The inter-frequency UTRAN priority based cell re-selection in Idle mode and PCH states is an optional feature signaled in "Support for absolute priority based cell re-selection in UTRAN" (Rel-8). It is desirable to have similar mobility behavior across the RRC states, therefore it is proposed:

Proposal b: In Rel-11 and onwards, if the UE supports inter-frequency UTRAN priority based cell re-selection in Idle mode and PCH states, the UE shall also support inter-frequency UTRAN priority based cell re-selection in CELL_FACH state.
	Company
	Position/comments

	Ericsson/STE
	Agree.

A very similar comment as for proposal a applies, i.e. if the UE already supports inter-frequency UTRAN priority based cell re-selection in Idle and PCH states, then this functionality can without too much complexity be supported in CELL_FACH then as well.

	ZTE
	Agree. Rel-11? Such capability is early implement able. We could also accept that such capabilities become mandatory in later release.

	ALU
	We agree to Proposal b.  However, it may be beneficial for operators to allow switching between priority based and legacy cell reselection methods.

	Huawei, HiSilicon
	We can agree on this

	Renesas
	OK

	Qualcomm
	This is under discussion as part of email discussion [78#34].

	NSN
	Same comment as ALU, NW should be able to activate or deactivate this feature.


4 Stand-alone HS-DPCCH
It was agreed that the stand-alone HS-DPCCH feature is an optional capability signaled in the UE capabilities. However the feature also depends on the support of common E-DCH in uplink and HS in downlink, which needs to be captured.
Proposal c: If the UE supports Stand-alone HS-DPCCH, it shall also support HS in CELL_FACH, CELL_PCH and URA_PCH, and common E-DCH.

	Company
	Position/comments

	Ericsson/STE
	Agree.

	ZTE
	Agree. Should be included in CELL UPDATE, URA UPDATE and Physical channel capability IE?

	ALU
	Agree.

	Huawei, HiSilicon
	We should allow a Rel-11 UE without E-PCH capability support stand-alone HS-DPCCH used in CELL_FACH state, i.e., we do not see the need to have stand-alone HS-DPCCH capability dependent on HSDPA reception in CELL_PCH and URA_PCH state.

	Renesas
	Agree with Huawei: This can be dependent on HS in CELL_FACH and common E-DCH, but we don’t see a reason to make dependent on HS in PCH states.

	Qualcomm
	Disagree

First, we would also like to clarify the agreement from RAN2#78 that Stand-alone HS-DPCCH capability should be included in CELL UPDATE, URA UPDATE and Physical channel capability IE (similar to the capability for Second DRX in CELL_FACH).

On Proposal c, it suffices to state that if the UE supports Stand-alone HS-DPCCH, it shall support common E-DCH (support for HS-PDSCH in CELL_FACH is mandated by support of common E-DCH). This is because Stand-alone HS-DPCCH requires common E-DCH which in turn mandates HS-PDSCH in CELL_FACH. However, there is no such functional dependency requirement for HS-PDSCH in CELL_PCH and URA_PCH. If the HS is supported and configured in CELL_PCH state, then the UE will be able to receive HS-SCCH orders in CELL_PCH as well, else it will not receive orders in CELL_PCH.

	NSN 
	Agree


5 Access improvements in CELL_FACH bundling
The following list of uplink improvements are access related, in the following referred to as "Access improvements in CELL_FACH":

· Per-HARQ process grants

· TTI alignment between CELL_FACH and CELL_DCH UEs 
· 2ms/10ms TTI concurrent deployment
· Fallback to PRACH

To prevent a sub-division of the signatures used in the uplink access for different uplink features, it is proposed to indicate support of the access related sub-feature listed above, by means of the used signature. 

Proposal d: If the UE supports "Access improvements in CELL_FACH" then the UE supports, Per-HARQ process grants, TTI alignment between CELL_FACH and CELL_DCH UEs, 2ms/10ms TTI concurrent deployment, and Fallback to PRACH.
	Company
	Position/comments

	Ericsson/STE
	Agree.

This topic has different aspects. From a technical perspective it makes sense to bundle sub-features that are functionally related. Furthermore from an implementation perspective these related sub-features impact similar functions in the UE and NW. On the other hand this discussion is about deployment of new features, and availability of these improvements in a sufficiently large UE population to enable commercial introduction. A reasonable compromise needs to be agreed on the bundle, considering UE and NW implementation effort and complexity, i.e. a reasonable compromise between one capability bit for each individual FE-FACH sub-features, or one capability bit for all FE-FACH sub-features. 

	ZTE
	Noted. On UE side, Per-HARQ + TTI alignment can be bundled in nature; 2ms/10ms + Fallback can be bundled in nature. On NW side, all of above 4 sub-features are optional and independent with each other. 

	ALU
	Agree. 

	Huawei, HiSilicon
	We understand the motivation is to shorten the division of signature, however, from implementation pov, it would be better to only bundle “per-HARQ process grants” and “TTI alignment between CELL_FACH and CELL_DCH UEs”

	Renesas
	We don’t think R99 fallback needs to be in this bundle. UE not supporting the feature will simply back-off + NW anyway doesn’t know when it receives the Random access whether UE accesses for DCCH or DTCH. 

In addition, 2/10ms concurrent deployment could be beneficial to be supported independently. So, like Huawei, we think perhaps only per-harq and TTI alignment should be bundled.  

	Qualcomm
	Agree.

	NSN
	We understand the need to limit the fragmentation of PRACH signatures, however, for R99 Fallback; a dedicated partition may not always be needed 
We see the link between “per-HARQ process grants” and “TTI alignment between CELL_FACH and CELL_DCH UEs”



6 Access improvements in CELL_FACH capability signalling
The "Access improvements in CELL_FACH" capability must be signaled in an early stage during access, i.e. cannot be signaled in the normal capability signaling during connection establishment. 
Proposal e: Support for "Access improvements in CELL_FACH" is indicated by the signature or PRACH scrambling code number used in the uplink access.
	Company
	Position/comments

	Ericsson/STE
	Agree.

	ZTE
	Agree in principle

	ALU
	Agree.

	Huawei, HiSilicon
	We can agree that the four UL related sub-feature capability should only indicate to NW by signature or/and PRACH scrambling code.

	Renesas
	May need to be further division 

	Qualcomm
	Agree.

	NSN
	Depends on what is included in "Access improvements in CELL_FACH". and the bundle in issue 5
If sub-features are not bundled, more indication may be needed.



7 Access improvements in CELL_FACH interoperability testing

When the UE indicates support for a list of uplink access features, it is important that the UE shall only indicate support for this capability when all sub-features have been interoperability tested against the network.

Proposal f: The UE shall only indicate support for "Access improvements in CELL_FACH" when all sub-features included in this capability have been interoperability tested against the network.

	Company
	Position/comments

	Ericsson/STE
	Agree.

It is common practice that a UE capability is tested against the network, before the feature is enabled in the UE, to avoid inter-operability problems. Preferably this is done against to independent network implementations. Especially in the case of access related features this may be important, as typical work-arounds for interoperability problems may be more difficult to find in this case. 

	ZTE
	Agree in principle. However, too many sub-feature bundling shall normally defer the chip availability in the market.

	ALU
	Agree.

	Huawei, HiSilicon
	Refer to our opinion on issue 5, the test should be independent to each bundled feature

	Renesas
	Agree with Huawei

	Qualcomm
	We are fine with the intention but we are not sure what would be captured in the specifications with respect to this proposal? For example, is the intention to introduce an IOT statement in the specification? If so, how will IOT be defined?

	NSN
	Agree with Huawei. Linked with issue 5 and issue 6. 


8 Signaling-based interference control
It is proposed that the Signaling-based interference control feature is an independent optional sub-feature signaled in the UE capabilities. 

Proposal g: The Signaling-based interference control feature is an independent optional capability signaled in the UE capabilities.

	Company
	Position/comments

	Ericsson/STE
	Agree.

This agreement reflects the common approach that all FE-FACH sub-features are optional.

	ZTE
	Agree

	ALU
	Agree.

	Huawei, HiSilicon 
	We can agree on this

	Renesas
	Agree

	Qualcomm
	Agree.

For correctness/completeness and to avoid future discussion, we would like it to be captured that the capability should be included in CELL UPDATE, URA UPDATE and Physical channel capability IE (similar to Second DRX in CELL_FACH capability).

	NSN
	Neutral


9 Signature pools
Dependent on the network support of FE-FACH sub-features such as per-HARQ process grants, TTI alignment between CELL_FACH and CELL_DCH UEs, 2ms/10ms TTI concurrent deployment and fallback to PRACH, the network may use different number of signature pools:

Proposal i: It is proposed to allow the network to divide four signature pools: R99 signature/ R8 common E-DCH signature/R11 FE FACH 2ms signature/R11 FE FACH 10 ms signature. The network is of course free to have less partitions.
	Company
	Position/comments

	ZTE
	Agree with above four pools.

	ALU
	Agree.

	Huawei, HiSilicon 
	We can agree on this

	Renesas
	If UE selects R8 default TTI then UE can just use R8 signature – other signature partition is for other TTI. So only 3 divisions are needed here. Then, additional partitions could be used to indicate support of the per-HARQ/TTI alignment. 

	Qualcomm
	Agree. 

	NSN
	The number of partition depends on issue 5-6. Some sub-feature may not need partition


10 2ms/10ms TTI concurrent deployment
The NodeB obtains this UE capability through the used signature or PRACH scrambling code number, and there is no need for the RNC to know this capability. 

Proposal l : There is no need to define 2ms/10ms TTI concurrent deployment UE capability in RRC signalling.
	Company
	Position/comments

	ZTE
	Noted. One of potential benefits for RNC knowing such capability is: RNC can adjust common E-DCH resource semi-static, adapting to UE populations per cell

	ALU
	Agree.

	Huawei, HiSilicon 
	We can agree

	Renesas
	Neutral

	Qualcomm
	Disagree.

We prefer to have this capability to be signaled as it is not clear that there is no benefit for the RNC to have this information.

For example, if Rel-8 common E-DCH is deployed with 10ms TTI then the RNC knowing the lack of support of this feature for a UE could decide to transition it to CELL_DCH state during high data-rate burst durations. Thus, in some sense, the capability information helps the RNC decide whether to transition the UE to CELL_DCH at certain instants. 

The same reasoning also applies for the sub-feature of Per HARQ process grants and TTI alignment.

	NSN
	No strong opinion


11 Fallback to PRACH

It was agreed that CCCH/DCCH could be fallback to R99 by NodeB. SRB0 carrying CCCH is configured by SIB5, CRNC will always keep more than one SRB0 in order to receive PRACH or ERACH data for different capability UEs. SRB1/2/3/4 carrying DCCH is configured by dedicated signalling procedure, and currently if both network and UE support common E-DCH, then only common E-DCH corresponding SRB1/2/3/4 is configured, else only PRACH corresponding SRB1/2/3/4 is configured. For fallback to R99, two kinds of SRB1/2/3/4 mapping need to be configured together, and hence fall-back to R99 RRC capability should be defined.

In order to obtain the fallback to R99 gain for DCCH as early as possible, the capability should be reported to SRNC in RRC CONNECTION REQUEST message, so that two kinds of RB mapping could be configured in RRC CONNECTION SETUP message. The capability should be also included in UE radio access capability.

The two RB mapping are configured by SRNC, and for DRNC there is no need to get the capability from UE, and hence fall-back to R99 capability should not be included in CELL UPDATE/URA UPDATE message.

Proposal m: The capability ‘support of fall-back to R99’ should be included in UE radio access capability and RRC CONNECTION REQUEST message.
	Company
	Position/comments

	ZTE
	Agree

	ALU
	Agree

	Huawei, HiSilicon
	We can agree. This will allow the NW free to configure different RLC size for PRACH and common E-DCH and in case of fallback R99 UE, NW should configure the identical RLC size according to PRACH.

	Renesas
	Agree. Also, no need to have signature partition for this feature as mentioned above

	Qualcomm
	We agree with the intention that the capability of ‘support of fallback to R99’ should be signaled to the RNC.

However, it is not clear to us why this capability should not be included in CELL UPDATE/URA UPDATE? The signaling of this capability should be similar to the capability of Second DRX in CELL_FACH.

	NSN
	Tends to agree


12 Per-HARQ process grants and TTI alignment 
This sub-feature only impacts UE and NodeB behaviour, and there is no impact to RNC, hence, there is no need to define a UE capability in RRC signalling.
Proposal n: There is no need to define Per-HARQ process grant and TTI alignment between CELL_FACH UEs and CELL_DCH UEs RRC capability.
	Company
	Position/comments

	ZTE
	Agree

	ALU
	Agree.

	Huawei, HiSilicon
	We can agree

	Renesas
	Neutral, although if signature partition is a concern, then feature could be configured only after capability is received. 

	Qualcomm
	Disagree.

We prefer to have this capability signaled as it is not clear that there is no benefit for the RNC to have this information. For reasoning, please see comments to Proposal l.

	NSN
	Neutral


13 Summary of email discussion and conclusions

There was good email response of this email discussion (nine companies replied), and many proposals seem to be agreeable as is, or with minor corrections. There is an open issue on the bundling of the FE-FACH sub-features for which there is a separate contribution [5]. 

Below I have tried to categorize the proposals of chapter 3 into "agreeable for (most) companies", "agreeable with minor correction", and "open issue":

13.1 Agreeable for (most) companies

Proposal a: In Rel-11 and onwards, if the UE supports E-UTRA, it shall also support priority based cell re-selection to LTE in CELL_FACH state:
· It was correctly commented by one company that in RAN2#78 it was already agreed:

· “A Rel-11 UE supporting E-UTRAN shall support absolute priority reselection from CELL_FACH to E-UTRAN and the inter-frequency (intra-UTRA) absolute priority cell reselection in CELL-FACH”
Proposal b: In Rel-11 and onwards, if the UE supports inter-frequency UTRAN priority based cell re-selection in Idle mode and PCH states, the UE shall also support inter-frequency UTRAN priority based cell re-selection in CELL_FACH state:
· In RAN2#78 it was agreed to couple this to LTE support, however in email discussion [78#56] there was further discussion on proposal b. 
· Two companies commented the need for activation/de-activation of this feature
Proposal e: Support for "Access improvements in CELL_FACH" is indicated by the signature or PRACH scrambling code number used in the uplink access.

Proposal f: The UE shall only indicate support for "Access improvements in CELL_FACH" when all sub-features included in this capability have been interoperability tested against the network:

· No company disagreed that also FE-FACH sub-features should be IOT tested before enabled in the UE. However this topic is very much connected to the sub-feature bundling, which was not agreeable. The FE-FACH sub-feature bundling is discussed further in [5].
Proposal g: The Signaling-based interference control feature is an independent optional capability signaled in the UE capabilities.

Proposal i: It is proposed to allow the network to divide four signature pools: R99 signature/ R8 common E-DCH signature/R11 FE FACH 2ms signature/R11 FE FACH 10 ms signature. The network is of course free to have less partitions.

· One company commented that 3 pools could be used.

Proposal l : There is no need to define 2ms/10ms TTI concurrent deployment UE capability in RRC signaling:
· One company disagreed, and would like to see capability signaling to the RNC.

Proposal m: The capability ‘support of fall-back to R99’ should be included in UE radio access capability and RRC CONNECTION REQUEST message.

Proposal n: There is no need to define Per-HARQ process grant and TTI alignment between CELL_FACH UEs and CELL_DCH UEs RRC capability:
· One company disagreed, and would like to see capability signaling to the RNC.
13.2 Agreeable with minor correction

Proposal c: If the UE supports Stand-alone HS-DPCCH, CELL_PCH and URA_PCH, and common E-DCH.

· In RAN2#78 it was already agreed that "an UE in the CELL_PCH state configured with a dedicated H-RNTI and E-RNTI will be able to receive HS-SCCH orders to perform the Standalone HS-DPCCH transmission."

· Four companies commented not to see a need to couple this feature to support of HS in PCH state. HS in CELL_FACH is mandatory when common E-DCH is supported.
13.3 Open issue

Proposal d: If the UE supports "Access improvements in CELL_FACH" then the UE supports, Per-HARQ process grants, TTI alignment between CELL_FACH and CELL_DCH UEs, 2ms/10ms TTI concurrent deployment, and Fallback to PRACH.

· Four companies agreed with the proposal. One company suggested two bundles of two (per-HARQ + TTI alignment, and 2/10 ms + fallback). Four companies suggested one bundle of two (per-HARQ + TTI alignment). A separate contribution on the way forward for the FE-FACH sub-feature bundling is found in [5].
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