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1 Introduction
In last RAN2 meeting, an official email discussion was allocated to discuss how to capture the RAN1 agreements regarding the WI of UMTS Heterogeneous Networks enhancements:
[86#43][UMTS/RAN1 Het-Net Enhancements] Capture RAN1 agreements (Huawei)

-
Highlight potential RAN2 open issues and RAN1 agreements that are still open

-
Review running stage 2 and stage 3 CR

=>
Intended Outcome: Running CRs for next RAN2 meeting 

=>
Deadline: Before submission deadline
This contribution tried to summarize the outcome of this email discussion and suggested the way forward.
2 Introduction
2.1 RAN1 agreements
The triggering of this email discussion [86#43] is mainly due to the two received LS from RAN1 [1] [2] informing RAN1’s progress and asking RAN2 to complete corresponding work in RAN2. 
For the LS R2-142185, RAN1 has agreed to the following:

Transmission of E-HICH from the non-serving E-DCH cell without transmission of F-DPCH
By allowing the UE’s active set to include radio links that are configured with E-HICH, but without transmitting F-DPCH allow for extending the uplink macro diversity beyond the DL handover area specifically in Macro – LPN soft handover scenario. Further details can be found in the Annex of this LS. To introduce this feature, the following can be considered: to enable non-serving E-DCH radio links that do not contain DL F-DPCH and DL DPCH, but are configured with E-HICH. 
Transmission of common E-RGCH
Common RGCH is used in CELL_DCH to control uplink interference from Macro UEs (similar to the feature defined in CELL_FACH). It is RAN1 view that it is possible to introduce this feature by configuring E-RGCH transmissions from non-serving cells without transmission of F-DPCH. Then, the network would be able to configure the same “common” E-RGCH resource for a group of UEs.
Notably these radio links without DL F-DPCH and DL DPCH, could be configured with both E-HICH and E-RGCH simultaneously.
For the LS R2-142186, RAN1 has agreed to the following:

HS-DPCCH reliability

· Secondary pilot (DPCCH2) is introduced as solution for HS-DPCCH reliability. The network is allowed not to configure the secondary pilot (it is optional for the network to use the secondary pilot). 

· E-DPCCH power is relative to DPCCH. 

· Increase the range of power offset beta_ec/beta_c. Table 1B in 25.213 should be extended up to 151/15.

· Slot format for DPCCH2 (8, 2). TPC bits on DPCCH2 carry the DL power control commands for F-DPCH transmitted from the serving HS-DSCH cell. TPC bits on DPCCH carry the DL power control commands for F-DPCH transmitted from the non-serving HS-DSCH cell.

· DPCCH2 is turned ON/OFF by RRC.

· DPCCH power control is not affected.
· Uplink synchronization: 25.214 Section 4.3.1.3 – add DPCCH2 

· F-DPCH2 transmission. The serving DSCH cell transmits uplink TPC commands for DPCCH2. Two F-DPCH non-colliding resources are used.
CIO adaptation

· It is RAN1 opinion that feedback from the UE to help offloading decision at the network is useful, but the specific nature of the feedback was not established. RAN1 has decided not to specify this feedback in Rel-12.
From the agreement above, we could see that the following three items will have RAN2 impacts:

· HS-DPCCH reliability
· Transmission of E-HICH from the non-serving E-DCH cell without transmission of F-DPCH (i.e. extended E-HICH as indicated in the Annex of [2])
· Transmission of common E-RGCH
2.2 Understanding of RAN1 agreements
Technically, in addition to the three items above, plus E-DCH decoupling, the four sub-features serve the similar purpose, i.e. to mitigate the negative impacts due to imbalance between downlink and uplink, thus it is very important to understand how the four sub-features should work together, which would in return help us to understand the potential RAN2 impacts (open issues) of each sub-feature. Figure 1 below illustrates how these different sub-features work together under Hetnet deployment scenario.
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Figure 1: Illustration of how different sub-features work together under Hetnet deployment scenario
As could be seen from the figure above, assuming that imbalance could be detected based on network implementation, e.g. early event 1A; extended E-HICH and common E-RGCH could be configured in the non-serving E-DCH cell without transmission F-DPCH; after a normal event 1A is triggered, UE will fall back to normal E-HICH and E-RGCH reception, under this case, E-DCH decoupling and DPCCH2 could be enabled; after 1D is triggered, UE will enter into normal operation status, of cause DPCCH2 should be disabled and E-DCH decoupling stops naturally.
The rest of the paper will try to analyze these sub-features one by one, indentify potential RAN2 open issues and suggest solution options for discussion.
3 Discussion
3.1 Extended E-HICH
As could be seen from Figure 1, at least there are two questions to answer here:

· How to configure the extended E-HICH without transmission of F-DPCH and DPCH
· UE behavior of handling F-DPCH and DPCH
3.1.1 How to configure the extended E-HICH

As this extended E-HICH is configured for non-serving E-DCH cell, and Active Set Update message (ASU) is used to add a non-serving E-DCH radio link, so a natural way is to re-use ASU message, and the IE “E-HICH Information” is already included in ASU message; of course this IE is also included in some reconfiguration messages, e.g. RADIO BEARER RECONFIGURATION, it is up to network implementation to use reconfiguration message as well. In general, it is proposed to reuse existing IE in existing message(s) to configure the extended E-HICH since it could minimize the spec impact; another option is to introduce new IE for this extended E-HICH, this option will introduce additional complexity.
· Option 1: to reuse existing IE “E-HICH Information” in existing message(s)

· Option 2: to introduce new IE for extended E-HICH

	Company View
	How to configure extended E-HICH without transmission of F-DPCH and DPCH

	
	Option 1: to reuse existing IE “E-HICH Information” in existing message(s)
	Option 2: to introduce new IE for extended E-HICH

	Huawei, HiSilicon
	Option 1 is preferred, since it is simple and minimizes the spec impact
	

	Ericsson
	Our understanding is that the signaling already exists and the extended E-HICH shall follow the current procedures specified in the standard.
	

	Nokia Networks
	We are also fine with having to signal E-HICH signature using the legacy mechanism. May be the RBR is required for re-configuring the E-HICH signature (so it’s ok as well) but is not the most relevant issue here.
	


3.1.2 UE behavior of handling F-DPCH and DPCH
As agreed in RAN1, this extended E-HICH is configured without transmission of F-DPCH and DPCH, i.e. anyway UE doesn’t need to receive other downlink channel, i.e. F-DPCH or DPCH. Thus there are two possibilities here: F-DPCH/DPCH is not configured or configured but not transmitted physically. Based on the two cases, there are mainly two options, implicit way and explicit way. For implicit way, UE’s reception of F-DPCH depends on whether F-DPCH/DPCH is configured or not, if configured, UE has to try to receive otherwise not; for explicit way, UE’s reception behavior depends on explicit indication from network. 
Implicit way is a simpler method, but the main concern here is, when trying to sync up with a cell UE normally expects F-DPCH/DPCH transmission of that cell, otherwise UE would consider the cell invalid, in that sense, a UE, even supporting this extended E-HICH feature, couldn’t judge the validity of the configuration if F-DPCH or DPCH is not configured; meanwhile, explicit indication on one hand conveys network’s support of this feature, on the other hand also allows a clear network control over UE behavior.
· Option 1: implicit way, UE’s reception of F-DPCH/DPCH depends on if F-DPCH/DPCH is configured or not 
· Option 2: explicit way, UE’s reception of F-DPCH/DPCH depends on explicit indication from network, i.e. provide the UE with the DPCH/F-DPCH configuration, and explicitly tell the UE whether to ignore the configuration or not
	Company View
	How UE handle other downlink channels when extended E-HICH is configured

	
	Option 1: implicit way
	Option 2: explicit way

	Huawei, HiSilicon
	This option is not preferred, since in the current spec, DPCH/F-DPCH info is mandatory. If we want to use the presence of DPCH/F-DPCH info as the indication whether this feature is configured or not, we may have to introduce another set of DPCH/F-DPCH info for R12 in order to maintain the backward compatibility, this will introduce significant ASN.1 changes, additional complexities in both network and UE sides are also introduced.
	Option 2 is preferred since it is clearer and non-backward compatibility.

	Ericsson
	Option 1 is better because it follow the legacy. Then no specification change is needed for Rel-12,
	

	Nokia Networks
	If we rightly understood this option, then this will have a benefit in retaining the same configuration when UE moves into the SHO zone, however the flip side is that the DL TPC resource is blocked at the LPN.
	In this case there is no resource blocked unnecessarily and it’s a clean design.


3.2 Transmission of common E-RGCH
Similar as the case for the extended E-HICH above, here there should have the same issues, i.e.:
· How to configure the common E-RGCH

· UE behavior of handling F-DPCH/DPCH
3.2.1 How to configure the common E-RGCH
Similarly as above, also taking into account that there was already common E-RGCH introduced for FE-FACH, there are also three options:  

· Option 1: to reuse existing IE “E-RGCH Information” in existing message(s)

· Option 2: to introduce new IE for the common E-RGCH for CELL_DCH
· Option 3: to extend common E-RGCH for FE-FACH to CELL_DCH

For option 1, since this common E-RGCH is used for DCH UE, it is up to the network to configure different UEs via existing dedicated message, ASU for example, using the same configuration for E-RGCH, and then just reconfigure each UE with different parameters. 
For option 2, with the introduction of this new IE, additional network behavior is needed to de-configure/remove this new IE and reconfigure with normal E-RGCH info at the same time.
For option 3, it looks a simple way as option 1 since existing IEs could be reused, the main problem here is, most of the IEs are MP which might not be needed for common E-RGCH in DCH, e.g. “Reporting Range Constant” or “Filter coefficient”, additional clarifications, including redefining of timing, should be added.
	Company View
	How to configure the common E-RGCH

	
	Option 1: to reuse existing IE “E-RGCH Information” in existing message(s)
	Option 2: introduce new IE for the common E-RGCH for CELL_DCH
	Option 3: to extend common E-RGCH for FE-FACH to CELL_DCH

	Huawei, HiSilicon
	Option 1 is preferred, since it is simple and minimizes the spec impact
	
	

	Ericsson
	Our understanding is that we can use the existing “E-RGCH information” to configure several UEs sharing the same E-RGCH in DCH state, which is already possible in the current standard, which is also different from the common E-RGCH in FE-FACH.
	
	

	Nokia Networks
	No additional comments. We are fine with this proposal. 
	
	


3.2.2 UE behavior of handling F-DPCH and DPCH
Also similarly as above, two options, implicit and explicit, could be reused here:
· Option 1: implicit way, UE’s reception of F-DPCH/DPCH depends on if F-DPCH/DPCH is configured or not

· Option 2: explicit way, UE’s reception of F-DPCH/DPCH depends on explicit indication from network, provide the UE with the DPCH/F-DPCH configuration, and explicitly tell the UE whether to ignore the configuration or not
Please note that here the explicit indication could use the same one as for case of extended E-HICH.

	Company View
	How UE handle other downlink channels when extended E-HICH is configured

	
	Option 1: implicit way
	Option 2: explicit way

	Huawei, HiSilicon
	Same comment as above.
	Option 2 is preferred. Same motivation as for extended E-HICH, and one indication could be used for both cases of “extended E-HICH” and “common E-RGCH”.

	Ericsson
	Option 1 is better because it follow the legacy. Then no specification change is needed for Rel-12, Otherwise one indication for both extended E-HICH and common E-RGCH is enough. See the comments in section 3.6.
	

	
	
	Same comment as above. Also refer to the question from us in Section 3.1.


3.3 HS-DPCCH reliability
Similarly as above, from RAN2 point of view, there are at least two issues to solve:

· How to configure/de-configure this DPCCH2 feature to UE

· What parameters are needed for the configuration of this DPCCH2

3.3.1 How to configure/de-configure DPCCH2 feature
As could be seen from Figure 1 that DPCCH2 feature only applies when macro cell is the serving HS-DSCH cell in SHO area, also, RAN1 indicated in the LS that “DPCCH2 is turned ON/OFF by RRC”, so the direct way is to introduce an explicit ON/OFF indication, when DPCCH2 is turned on, corresponding parameters shall be configured together, also explicit indication also conveys network’s support of DPCCH2; of cause, similar as discussions above, there could another option of implicit way that whether DPCCH2 is turned on depends on whether corresponding parameters are configured or not.
· Option 1: explicit ON/OFF indication with corresponding parameters configured when turned on
· Option 2: implicit ON/OFF indication pending on whether corresponding parameters are configured or not

	Company View
	How to configure/de-configure DPCCH2 feature

	
	Option 1: explicit ON/OFF indication with corresponding parameters configured when turned on
	Option 2: implicit ON/OFF indication pending on whether corresponding parameters are configured or not

	Huawei, HiSilicon
	Option 1 is preferred since it is a simple and direct way
	Option 2 is not preferred. Since more spec changes are expected regarding the UE behavior of dealing with the presence and absence of DPCCH2 info.

	Ericsson
	
	It is enough to introduce the DPCCH2 info for this feature, the presence or not of this info indicating if the feature is ON or OFF.

	Nokia Networks
	No strong opinion.
	No strong opinion.


3.3.2 What parameters are needed for the configuration of DPCCH2
As indicated from RAN1’s agreements, for the new introduced DPCCH2, the only parameter is the power offset of DPCCH2’s initial power towards legacy DPCCH initial power.
From the agreement below:

· F-DPCH2 transmission. The serving DSCH cell transmits uplink TPC commands for DPCCH2. Two F-DPCH non-colliding resources are used.
There is another F-DPCH to be configured, which means, a new set of F-DPCH related info, i.e. the IE “Downlink F-DPCH info for each RL”, needs to be configured, the main point here is, some info, e.g. “Primary CPICH usage for channel estimation” and “F-DPCH frame offset”, should be the same as the legacy one, others, channelization code for instance, should be different, hence there would be different ways to implement stage 3 details.
From another agreement below:

· Increase the range of power offset beta_ec/beta_c. Table 1B in 25.213 should be extended up to 151/15.

This IE “E-DPCCH/DPCCH power offset” should be updated accordingly.

In summary, the following parameters could be used as baseline for the configuration of DPCCH2:

· power offset of DPCCH2’s initial power towards legacy DPCCH initial power

· Downlink F-DPCH info
· Updates to the IE “E-DPCCH/DPCCH power offset”
	Company View
	What parameters are needed for the configuration of DPCCH2

	
	· power offset of DPCCH2’s initial power towards legacy DPCCH initial power

· Downlink F-DPCH info
· Updates to the IE “E-DPCCH/DPCCH power offset”


	Huawei, HiSilicon
	Agree to use the suggested parameter as baseline of DPCCH2 configuration. If others are needed, we could discuss case by case.

	Ericsson
	Agree and the exact E-DPCCH/DPCCH power offset range will depend on RAN1 feedback.

	Nokia Networks
	We should proceed with guidance from RAN1 WG.


3.4 Common issues

Taking the discussions above, we could see that there is at least one common issue, i.e. to use which message(s) to configure these features.
As could be seen from Figure 1 that all the features should take effect after small cell is detected by the UE and could be used for uplink transmission, while the message of ACTIVE SET UPDATE is normally used to configure a new radio link, so it is proposed to use ACTIVE SET UPDATE as the basic message to configure/de-configure extended E-HICH, common E-RGCH or DPCCH2. While for other reconfiguration messages, such as RB RECONFIG or TRP/PHY CHANNEL RECONFIG, further discussions are needed case by case, companies are invited to add more/issues comments into the table below.
	Company View
	Issue 1: which message(s) to configure these features

	Huawei, HiSilicon
	Agree to use ACTIVE SET UPDATE as the basic message to configure/de-configure extended E-HICH, common E-RGCH or DPCCH2, open to other reconfiguration messages.

	Ericsson
	Agree but we need to discuss further the de-configuration message.

	Nokia Networks
	Seems fine to use ASU message for configuration/deactivation of the features. In some cases we think the RBR/TCR/PCR message extensions might be needed to reconfigure or deactivate the features.


3.5 Coordination with other features

Here we could follow what has been discussed for E-DCH decoupling, i.e. how to co-work with those features such as CPC, CLTD, UL MIMO, DC-UPA. This section tries to analyze the possible combinations one by one. 
For extended E-HICH, since this feature only concerns downlink receptions, while CPC, CLTD, UL MIMO are UL transmission oriented, theoretically there should be of no impacts if CPC, CLTD or UL MIMO is configured together with extended E-HICH.
Similar observations could also apply to common E-RGCH, since common E-RGCH also concerns downlink reception.

For DPCCH2, this feature only works under downlink HS-DSCH serving cell and targets HS-DPCCH transmission triggered by downlink data, while CPC/CLTD/UL MIMO/DC-UPA are for uplink transmission, so there should be no issues if they work together. While for DC-DPA, since HS-DPCCH feedback of all downlink transmission is over of primary downlink serving cell over the primary carrier, there should also be no issues.
So the only remaining open issues here is, for DC-UPA, if extended E-HICH and/or common E-RGCH could be configured for the secondary uplink carrier, RAN1 has not discussed this scenario. Considering the fact that the introduction of extended E-HICH and/or common E-RGCH is mainly for Hetnet deployment, the question comes down to whether SHO between macro and small cell on the secondary uplink carrier is a common case, if yes, such configuration be should considered, otherwise not needed. Considering the time frame of this WI, we could suggest not considering the support of extended E-HICH and/or common E-RGCH on the secondary uplink carrier in this release, RAN2 needs to give a view.

In summary, for the coordination issue, we could have the following tentative conclusions:
· For extended E-HICH, no issues foreseen if configured together with CPC, CLTD, UL MIMO or DC-UPA
· For common E-RGCH, no issues foreseen if configured together with CPC, CLTD, UL MIMO or DC-UPA

· For DPCCH2, no issues foreseen if configured together with CPC, CLTD, UL MIMO or DC-UPA/DC-DPA

· For DC-UPA, It is FFS whether to support extended E-HICH and/or common E-RGCH on the secondary uplink carrier
	Company View
	Coordination with other features

	Huawei, HiSilicon
	Agree with the tentative conclusions above, RAN2 needs to decide whether to support extended E-HICH and/or common E-RGCH for DC-UPA.

	Ericsson
	Further investigation is needed.

	Nokia Networks
	Feature interworking needs to be further understood bit carefully but it would be good to have this feature extended to more relevant uplink features like dual carrier E-DCH.


3.6 Capability issues

Since now we have three features on the table, extended E-HICH, common E-RGCH for DCH and DPCCH2, technically there are no dependences among them, also from simplicity point of view, it is proposed to introduce three capability bits respectively as below, and it is FFS for the feature dependencies.
· Support of extended E-HICH

· Support of common E-RGCH for DCH

· Support of DPCCH2

	Company View
	Capability issues

	Huawei, HiSilicon
	Prefer to introduce three independent capability bits for extended E-HICH, common E-RGCH for DCH and DPCCH2. It is FFS for the feature dependencies.

	Ericsson
	Why can’t we have one capability bit for both extended E-HICH and common E-RGCH and another capability bit for DPCCH2? Because with extended E-HICH and common E-RGCH the NW need to achieve the F-DPCH less operation hence one capability bit should be enough.

	Nokia Networks
	We are also in favor of having separate bits for extended E-HICH and common E-RGCH (network may choose to implement only 1 of these features but not both). DPCCH2 of course should be separate since it’s a logically different feature.


4 Summary
From the comments received so far, We could try to summarize the following consensus and open issues:

Consensus:

1. Capability bits:

a) One capability bit for DPCCH2
2. ASU could be used as a basic message to initiate these three sub-features;

3. For extended E-HICH, reuse the existing IE, i.e. no new IE of E-HICH info to be introduced for extended E-HICH;

4. For common E-RGCH for CELL_DCH, reuse the existing IE, i.e. no new IE of E-RGCH info to be introduced for common E-RGCH for CELL_DCH;

5. For DPCCH2, introduce a new IE “DPCCH2 info” containing the following basic parameters:
a) power offset of DPCCH2’s initial power towards legacy DPCCH initial power

b) Downlink F-DPCH info
c) Updates to the IE “E-DPCCH/DPCCH power offset”
Open issues:

1. Capability bits for extended E-HICH and common E-RGCH for CELL_DCH, two options:
a) Separate bit for extended E-HICH and common E-RGCH for CELL_DCH respectively;
b) One bit for both;

2. For extended E-HICH, on the UE behavior of dealing with F-DPCH/DPCH, two options

a) Explicit indication, provide the UE with the DPCH/F-DPCH configuration, and explicitly tell the UE whether to ignore the configuration or not
b) Implicit way, UE’s reception of F-DPCH/DPCH depends on if F-DPCH/DPCH is configured or not

3. For common E-RGCH for CELL_DCH, similar as above

a) Explicit indication, provide the UE with the DPCH/F-DPCH configuration, and explicitly tell the UE whether to ignore the configuration or not
b) Implicit way, UE’s reception of F-DPCH/DPCH depends on if F-DPCH/DPCH is configured or not

4. For DPCCH2

a) Whether an indication is needed or not to explicitly turn ON/OFF this feature or, to use the presence and absence of DPCCH2 info to implicitly turn ON/OFF this feature;

b) power offset range is pending on RAN1 feedback; please be noted that, whether the introduced power offset range could be supported a R12 UE without supporting DPCCH2 is also under discussion in RAN1;

5. Other

a) In addition to ASU as the basic message configuring extended E-HICH/common E-RGCH for CELL_DCH/DPCCH2, further investigations are needed to see if some other reconfiguration messages, e.g. RBR/TCR/PCR, could be used to de-configure/re-configure the three sub-features.

b) For the feature coordination, further investigations are needed.
5 Suggestions
· For capability bits for extended E-HICH and common E-RGCH for CELL_DCH, it is suggested to introduce one capability bit for both extended E-HICH and common E-RGCH for CELL_DCH;
· For extended E-HICH and common E-RGCH for CELL_DCH, it is suggested to introduce an explicit indication, i.e. to provide the UE with the DPCH/F-DPCH configuration, and explicitly tell the UE whether to ignore the configuration or not;

· For DPCCH2, 

· it is suggested to use the presence and absence of DPCCH2 info to implicitly turn ON/OFF this feature;

· it is suggested to wait for RAN1’s guidance on the power offset range and whether the introduced power offset range could be supported a R12 UE without supporting DPCCH2;

· For feature coordination

· It is suggested that extended E-HICH and/or common E-RGCH could be configured for the secondary uplink carrier, RAN1 feedback should also be considered.

· To discuss case by case which messages, e.g.RBR/TCR/PCR, could be used to de-configure/re-configure the three sub-features. 
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