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1 Objective of the Email Discussion

During the RAN2#65bis meeting, the discussion on the REL9 work item “Dual carrier HSUPA” was divided into user and control plane aspects. 
The following agreements impacting the control plane were already made during RAN2#65bis:

· User Plane Agreements: 

· MAC-i/is entity to be used 

· FFS if MAC-e/es can be used as well 

· We have 2 E-DCH transport channels, one per carrier. 

· The AGCH/RGCH carrier specific 

· Control Plane Agreements: 

· E-RNTI configuration is per carrier 

· CPC can be configured with DC-HSUPA 

· Tau-dpch is the same across carriers 

· RNC can enable/disable second carrier 

· We will continue to have one DRX state machine 

The aim of the email discussion is to find common grounds on the following control plane aspects for which no agreement has been reached:
· Control Plane - Configuration: 

· TTIs to support (10ms, 2ms, mix of 10 and 2?) 

· Can DCH be configured for Ues configured with DC-HSUPA? 

· How is CPC operated? 

· Do we have the same parameters on both carriers? 

· Do we have the same state machine on both carriers? 

· Dynamic activation/deactivation of second carrier from the NB? 

· Dynamic activation/deactivation of second carrier from the UE? 

· List of common/separate parameters are listed in R2-092156. 

· Should we be backward compatible and allow NBs which do not support DC-HSUPA to be in the AS of a DC-HSUPA UE? 

· Control Plane– Mobility 

· Should the mobility procedures be based on release 8 mobility procedures only ? 

· Are active sets defined per carrier or should we have a combined AS? 

· If we define two active sets, can they be independent? 

· How to define measurements on secondary carrier (intra/inter freq?)? 

· Should joint or separate measurements be used for the handover decision? 

· Are mobility events anchor-based or independent? 

· Control Plane  – Misc 

· How is RLF defined? 

· How many UE categories are needed? 

· The working assumption in RAN1 is that there will be 2 DC-HSUPA UE categories: one capable of up to 16QAM on both carriers and one capable of up to QPSK on both carriers. 
2 TTI configurations 

2.1 Expressed Company positions 
These are the company positions that were stated during the email discussion:
	 
	Control Plane - Configuration: 
TTIs to be support (10ms, 2ms, mix of 10 and 2?) 

	Qualcomm
	We support the 2ms/2ms configurations.

	Huawei
	We support the 2ms/2ms and 10ms/10ms configuration, but object to the mixture of 2ms and 10ms. 

	Interdigital
	We also support the 2/2ms and 10/10ms configuration.  However, to reduce implementation complexity we do not support the mix of 10 and 2ms configuration.

	Ericsson
	We see a need to support, at least, 2ms TTI in both carriers. At this moment, we have not seen a great need for 10 ms TTI in both carriers. The mixture of TTIs i.e. 2ms/10ms is not foreseen as useful.

	Infineon
	We also support the 2/2ms and 10/10msconfiguration. We propose not to support the mixture of 2/10ms configuration.

	Samsung
	We support 2ms/2ms configuration. We do not support 2ms/10ms and 10ms/2ms configurations for they are found to be unnecessary as per our analysis. We are open to 10ms/10ms configuration, if found to be useful.

	Nokia/NSN
	We support the 2ms/2ms configuration. Do do not support a mixed combination of 2ms and 10 ms. As the UE is not coverage limited, when DC HSUPA is used, we do not see a need to support the 10ms/10ms combination.

	Vodafone
	Regarding the issue of coverage-limited or not, we see that even if both carriers cannot be simultaneously used in all coverage conditions, one benefit of this feature may be to select the best carrier for transmission dynamically, hence effectively boosting the coverage for that sector for lower throughputs as well. If we have this flexibility (assuming it allowed/useful), it may not be the case that DC-HSUPA configuration would not be activated when the UE is coverage limited. So our view is that we prefer to ensure that we can use 2ms TTI only for both carriers, but on the basis that 3GPP make sure (e.g. through the 2ms TTI coverage extension work item) that we do not need to use the 10ms TTI even for single carrier HSUPA operation. 


2.2 Conclusion

The majority of companies support the 2ms/2ms configuration.

There is no agreement whether 10ms/10ms needs to be supported as well. There is a slight majority of companies that do not favour this configuration, while one company tied its position to the coverage of 2ms/2ms.

Proposal A.1: DC-HSUPA shall support 2ms/2ms TTI configurations.

Proposal D.1: RAN2 to discuss whether DC-HSUPA will support 10ms/10ms TTI configurations.

2 DCH support 

2.1 Expressed Company positions 

These are the company positions that were stated during the email discussion:

	 
	Can DCH be configured for UEs configured with DC-HSUPA? 

	Qualcomm
	The support of DCH should be pending RAN4 evaluation. 

	Huawei
	We support to have the optional DCH.

	Interdigital
	We support allowing DCH to be configured with DC-HSUPA.  If configured, we support limiting the DPDCH transmissions on the primary carrier only. 

	Ericsson
	We do not foresee the need to configure UL DCH for DC-HSUPA

	Infineon
	 -

	Samsung
	We support allowing DCH only on the anchor carrier.

	Nokia/NSN
	We do not see a need to support UL DCH for DC HSUPA

	Vodafone
	-


2.2 Conclusion

The companies are split on the issue of DCH support while a UE is configured with DC-HSUPA.
One company tied its position to RAN4 evaluation.

Proposal D.2: RAN2 to discuss whether DCH can be supported when a UE is configured in DC-HSUPA mode.

3 CPC operation
3.1 Expressed Company positions 

These are the company positions that were stated during the email discussion:

	 
	How is CPC operated? Do we have the same parameters on both carriers? 
	How is CPC operated? Do we have the same state machine on both carriers? 

	Qualcomm
	Yes, we would like these parameters to be the same.
	We agree to an individual state machine per carrier.

	Huawei
	We also would like these parameters to be the same.
	We support a single UE DRX state machine on both carriers, however, taken into account the difference between the two carriers due to different scheduling grant, maybe two UE DTX state machines could be considered.

	Interdigital
	We support having the same parameters on both carriers
	We would support a single UE DTX state machine, provided that mechanisms to allow fast activation and deactivation of the secondary carrier are available.  Otherwise, if no such mechanisms are available, due to long delays associated with RNC activation/deactivation and the cost associated with the initiation of the secondary carrier, in order to allow for battery savings then the need for having a longer DTX cycle on the secondary carrier should be evaluated and considered.

	Ericsson
	We think that CPC parameters may be the same in both carriers  
	We preferred an individual state machine per carrier 

	Infineon
	We also prefer same parameters on both carriers.
	Regarding DL DRX we agree with RAN1's working assumption to consider only a single DRX state machine. Further, we prefer a single UL DTX state machine on both carriers as we see no use-case in allowing an asymmetric operation on the carriers in case of temporarily inactivity in UL.

	Samsung
	We support common CPC parameters
	We support a single DRX state machine. We prefer a single DTX state machine. So far we have not seen any convincing need for having separate DTX state machines.

	Nokia/NSN
	 We also recommend the same CPC parameter set for both carriers. As optimisation there may be some additional CPC parameters recommendable, however this requires some more investigation.
	Still under investigation. 

	Vodafone
	-
	-


3.2 Conclusion

Proposal A.2: The CPC configuration shall be common to both uplinks in DC-HSUPA. RAN2 should discuss whether a few parameters can differ as suggested by NNSN.

Proposal D.3: RAN2 to discuss whether DTX states should be common or not on the two DC-HSUPA uplinks.

4 Dynamic activation/deactivation from the NB
4.1 Expressed Company positions 

These are the company positions that were stated during the email discussion:

	 
	Dynamic activation/deactivation of second carrier from the NB? 

	Qualcomm
	We will have a separate contribution on this issue.

	Huawei
	RNC reconfiguration is always possible, we also would like to support the serving Node B controlled activation/deactivation even AS > 1. For the non-serving Node B, it could know the activation/deactivation of secondary carrier by:
1.    Additional NBAP/RNSAP message; or 
2.    RL failure/restore detection of the uplink DPCCH on the secondary carrier.

	Interdigital
	We believe that the dynamic activation/deactivation of second carrier from the Node B can be beneficial for battery saving purposes in all cases and not only when AS=1.  The Node B is aware of buffer status of the UE and power headroom on both carriers, therefore the most effective way of activating/deactivating the secondary carrier is via Node B signaling. 

	Ericsson
	Dynamic activation and deactivation of secondary carrier from serving NodeB is supported also when the AS > 1 and even if the UE is in soft handover. Upon sending the (de-)activation, the serving NodeB will inform the RNC so that the RNC can inform the non-serving NodeBs. NodeBs can then release resources and save hardware resources.   

	Infineon
	We support a dynamic activation/deactivation of second carrier from NodeB (e.g. by means of HS-SCCH order) to gain more UE battery savings

	Samsung
	We support Node-B dynamically activating and deactivating the dual cell operation irrespective of the active set size.

	Nokia/NSN
	We see here the need for further studies. if the HS-SCCH command is used by the serving Node B to deactivate the secondary carrier, non-serving Node Bs are unaware of this deactivation. The non-serving Node Bs may drop out-of-sync and notify the RNC about this. If the serving Node B aims to reduce temporarily the load on one carrier, than this could be also achived by reducing the serving grant

	Vodafone
	-


4.2 Conclusion

There is a majority of companies that would like to have a Node B based activation/deactivation regardless of the size of the active set. However, the issue of notification of the non-serving Node Bs is being discussed in separate contributions and in RAN1/RAN3.

Proposal D.4: Since the orders are under the scope of RAN1 and that the Node B notification is under the scope of RAN3, it is proposed to wait for the resolution of these discussions.

5 Dynamic activation/deactivation from the UE
5.1 Expressed Company positions 

These are the company positions that were stated during the email discussion:

	 
	Dynamic activation/deactivation of second carrier from the UE? 

	Qualcomm
	We do not plan on pursuing this any further.

	Huawei
	For the UE controlled activation, we think it is not a good idea, however, for the UE controlled deactivation (i.e. implicit deactivation),  we think further discussion is needed, since there are some gains from UE power saving and UL interference reduction point of view.

	Interdigital
	As part of CPC the UE is allowed to move in DTX cycle 2 autonomously depending on the traffic load on the UE.  We believe that a similar behavior depending on traffic load or channel condition should also be allowed for second carrier operation.  For instance after a certain period of inactivity it would be preferential for the UE to deactivate the secondary carrier.  Additionally, in cell edge conditions it might be beneficial for the UE to deactivate the secondary carrier. 
If autonomous deactivation/activation of the second carrier from the UE is not seen desirable, then we think that means of notifying the network of such conditions should be considered and the reporting triggers should be analyzed.  The Node B can then decide whether to deactivate or reactivate the secondary carrier. 

	Ericsson
	We do not see the need of this feature. 

	Infineon
	-

	Samsung
	We do not support UE based activation/deactivation.

	Nokia/NSN
	-

	Vodafone
	-


5.2 Conclusion

From the companies that expressed their position, there is a majority against such mechanism.
Proposal A.3: Consider that the UE can not decide to deactivate its secondary uplink.

6 Common or separate parameters
6.1 Expressed Company positions 

These are the company positions that were stated during the email discussion:

	 
	List of common/separate parameters are listed in R2-092156.

	Qualcomm
	"New Primary E-RNTI " and "New Secondary E-RNTI" which were decided to be per carrier, we would still like them to be MD, where the default is the pair used on the anchor carrier. 

	Huawei
	We think they are more like stage 3 issues, which could be discussed sometime latter.

	Interdigital
	We also think that this parameters should be discussed a bit later, once some more assumptions and decisions are taken.

	Ericsson
	We agree that this list should be revisited when we have achieved more progress 

	Infineon
	We also propose to revisit this list of common/separate parameters when we have a more complete view of the DC-HSUPA concept.

	Samsung
	As good members of the 3GPP community, we agree with the majority to postpone this issue.

	Nokia/NSN
	We agree with other companies that the stage 3 details can be determined after agreeing on the principles of DC HSUPA operation.

	Vodafone
	-


6.2 Conclusion

Proposal A.4: RAN2 to differ the discussion of the commonality of parameters between the two uplink carriers to the next meeting.
7 Support of non DC-HSUPA capable NBs in the AS
7.1 Expressed Company positions 

These are the company positions that were stated during the email discussion:

	 
	Should we be backward compatible and allow NBs which do not support DC-HSUPA to be in the AS of a DC-HSUPA UE? 

	Qualcomm
	We support including NBs that do not support DC-HSUPA in the active set of a UE configured with DC-HSUPA, on either of the two carriers.

	Huawei
	We support considering the backward compatibility and including the Node Bs which do not support DC-HSUPA into the AS of a DC-HSUPA UE

	Interdigital
	This question needs to be broken down in two scenarios:
1.    In the first scenario the Node B does not support DC-HSUPA but has two adjacent carrier (carrier A and B) which the RNC can configure a UE to operate with.  If the RNC adds carrier A to the active set of UE and the UE is transmitting with dual carrier UL in both carrier A and B in some other Node Bs, then this might be problematic.   The UE will only be power controlled and will only receive relative grants from Carrier A, however it will still transmitting in Carrier B without any power control from this Node B.    This will cause undesirable interference to the carrier B cell in the non DC-HSUPA Node B.   However, if the non DC-HSUPA capable Node B can somehow be configured to control the UE from both carriers  (i.e. RNC can create a context for UE and set up the radio links on both carriers) then adding the NB that does not support DC-HSUPA might be ok. 
2. If the non DC-HSUPA Node B is operating with one carrier only, and no adjacent carriers are present then adding this Node B to the active set will not cause any problems and it can be desirable.

If it is seen that it is not desirable to add this NB to the active set, then in order to avoid interference the RNC should configure the UE to fall back in single mode operation.  

	Ericsson
	We are still studying this issue. 

	Infineon
	 -

	Samsung
	We support allowing NBs without DC-HSUPA support to be included in the active set of a DC-HSUPA UE.

	Nokia/NSN
	We are still investigating this question.

	Vodafone
	-


7.2 Conclusion

Of the companies that have expressed a position, the majority would like to support single carrier Node Bs to be included in the active set of a UE operating in DC-HSUPA. One company mentioned that it should be possible to include single carrier Node Bs on either or both of the two carriers. The rapporteur thinks this is feasible only if either of the following is true:

· Only the single carrier NBs on the anchor carrier can serve the UE. Single carrier NBs on the secondary carrier can only power control the UE uplink, or

· The HS-DPCCH needs to be moved dynamically between the two carriers.

To keep the design simple, the rapporteur proposes to limit single carrier serving cells to the anchor carrier.
Proposal A.5: The RNC should be able to add Node Bs operating in single carrier in the active set(s) of the UE, in either or both of the two downlink/uplink carrier pairs. At any time, a UE can be served by either a dual carrier Node B or a single carrier operating Node B.

Proposal A.6: If proposal A.5 is agreed, when a UE is being served by a single carrier Node B, this single carrier Node B shall be transmitting on the frequency of the HS-DSCH serving cell (anchor carrier) and the UE shall disable its secondary uplink.

8 Mobility procedures
8.1 Expressed Company positions 

These are the company positions that were stated during the email discussion:

	 
	Should the mobility procedures be based on release 8 mobility procedures only ? 
	Are active sets defined per carrier or should we have a combined AS?   If we define two active sets, can they be independent? 
	Are mobility events anchor-based or independent?

	Qualcomm
	
	We support two independent active sets. 
	We also implied that the event 1x generation is done per carrier.

	Huawei
	 
	We also support two independent active sets, i.e. one active set per carrier.
	-

	Interdigital
	Considering that mobility procedures are based on the CPICH measurements in the downlink, and given that adjacent carriers in the DL are mandatory for dual carrier uplink, we believe that release 8 mobility procedures are sufficient for dual carrier uplink operations. 
	We think that the secondary active set should be the same as the primary active set, or at least be a subset of the primary active set.  Having completely independent active sets would introduce the need of unnecessary new mobility procedures and the need to measure and report events on the secondary carriers. 
	Mobility events should be anchor-based

	Ericsson
	We still think mobility procedures in Rel-8 should be a baseline for Rel-9. However, this does not imply that if there is a need new procedures can be studied. 
	We still support two independent actives sets, one per carrier  
	We want some of the Events 1x in the secondary carrier. This events are also independent from the events in the primary carrier

	Infineon
	 
	 
	-

	Samsung
	We think that the baseline Release 8 procedures should be used for mobility.
	We are still deliberating on this issue
	We are still deliberating on this issue. 

	Nokia/NSN
	 -
	We are not supporting completely independent active sets. We recommend that the secondary active set cells are a subset of the primary active set cells. This is motivated that the second carrier's availability is normally restricted to hot spots. The second carrier has therefore not a continuous coverage, as the first carrier.
	Mobility and measurements could be based on the primary carrier.

	Vodafone
	-
	-
	-


8.2 Conclusion

On mobility issues, there is no consensus on whether Rel 8 mobility procedures need to be augmented in DC-HSUPA.

Proposal D.5: RAN2 to discuss mobility procedures when the UE is configured in DC-HSUPA.

9 How is RLF defined? 

9.1 Expressed Company positions 

These are the company positions that were stated during the email discussion:

	 
	How is RLF defined? 

	Qualcomm
	We would like the RLF in 25.331 to be based on the carrier that supports the optional DCH, the non scheduled transmission and an HS-DPCCH.

	Huawei
	We agree with the working assumption in RAN1 that RL failure/restore is performed per uplink carrier. However, the detailed impact to 25.331 could be discussed further.

	Interdigital
	We agree that the quality of the F-DPCH or RL monitoring and reporting has to be performed for the secondary carrier as well.  However, the radio link failure declaration cannot be based on the quality of the secondary carrier only, especially if the anchor carrier is still in good conditions, since a RLF will break the connection and make the UE fall back to CELL_FACH state.  Therefore, we think that some impacts regarding the actions associated when the secondary carrier fails, while the anchor is still in good conditions, will need to be analyzed and discussed.  

	Ericsson
	We support RAN1 decision. The effects in RAN2 are still being under study. 

	Infineon
	-

	Samsung
	We are still deliberating on this issue.

	Nokia/NSN
	 -

	Vodafone
	-


9.2 Conclusion

There hasn't been enough input on this question.
Proposal D.6: RAN2 to discuss RLF procedures when the UE is configured in DC-HSUPA.

10 How many UE categories are needed? 

10.1 Expressed Company positions 

The working assumption in RAN1 is that there will be 2 DC-HSUPA UE categories: one capable of up to 16QAM on both carriers and one capable of up to QPSK on both carriers. 

These are the company positions that were stated during the email discussion:

	 
	How many UE categories are needed? 

	Qualcomm
	We support RAN1's working assumption of having these two categories

	Huawei
	We have no strong opinion about this issue, but we support RAN1’s working assumption

	Interdigital
	We support RAN1’s working assumption

	Ericsson
	We support RAN1 decision

	Infineon
	We agree with RAN1's working assumption

	Samsung
	We agree with the RAN1 assumption

	Nokia/NSN
	We propose to follow the RAN1 lead.  

	Vodafone
	-



10.2 Conclusion

There is a very clear consensus.

Proposal A.7: RAN2 should define 2 DC-HSUPA UE categories: one capable of up to 16QAM on both carriers and one capable of up to QPSK on both carriers. 
12 Conclusions of the Email Discussion

It is proposed that RAN2 formally agree to the following proposals that were endorsed during the email discussion:
Proposal A.1: DC-HSUPA shall support 2ms/2ms TTI configurations.

Proposal A.2: The CPC configuration shall be common to both uplinks in DC-HSUPA. RAN2 should discuss whether a few parameters can differ as suggested by NNSN.

Proposal A.3: Consider that the UE can not decide to deactivate its secondary uplink.

Proposal A.4: RAN2 to differ the discussion of the commonality of parameters between the two uplink carriers to the next meeting.

Proposal A.5: The RNC should be able to add Node Bs operating in single carrier in the active set(s) of the UE, in either or both of the two downlink/uplink carrier pairs. At any time, a UE can be served by either a dual carrier Node B or a single carrier operating Node B.

Proposal A.6: If proposal A.5 is agreed, when a UE is being served by a single carrier Node B, this single carrier Node B shall be transmitting on the frequency of the HS-DSCH serving cell (anchor carrier) and the UE shall disable its secondary uplink.

Proposal A.7: RAN2 should define 2 DC-HSUPA UE categories: one capable of up to 16QAM on both carriers and one capable of up to QPSK on both carriers. 
It is proposed that RAN2 continues to discuss the following proposals:
Proposal D.1: RAN2 to discuss whether DC-HSUPA will support 10ms/10ms TTI configurations.

Proposal D.2: RAN2 to discuss whether DCH can be supported when a UE is configured in DC-HSUPA mode.

Proposal D.3: RAN2 to discuss whether DTX states should be common or not on the two DC-HSUPA uplinks.

Proposal D.4: Since the orders are under the scope of RAN1 and that the Node B notification is under the scope of RAN3, it is proposed to wait for the resolution of these discussions.

Proposal D.5: RAN2 to discuss mobility procedures when the UE is configured in DC-HSUPA.

Proposal D.6: RAN2 to discuss RLF procedures when the UE is configured in DC-HSUPA.











































































































































































































































