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1. Introduction
RAN2 ran out of time during the 68bis meeting in Valencia and did not have time to discuss 4C-HSDPA. The chairman proposed an email discussion to help advance the discussion in preparation for the next meeting.

2. Proposed email discussion organization

The following topics are extracted from the documents submitted in the last meeting ([2], [3], [4], [5], [6]). Please coordinate with the rapporteur for adding new topics.

Each section in this document corresponds to a topic:

· Mobility

· L2 impact

· UE capabilities and UE categories

· Synchronization and RLF

· Configuration

The deadline for this discussion is Midnight Pacific Time, on Monday the 15th of February 2010.

3. Background: RAN1 agreements on 4C-HSDPA

This paragraph is for information only, and represents the understanding of the rapporteur. It is based on the RAN1#59 draft report [7] and the RAN1#59bis draft report [1].

3.1
RAN1 Agreements that do not affect RAN2

The following agreements do not require RAN2 changes:

· It is not precluded to take into account in the design of HS-DPCCH the possibility to use multiple UL carriers in a “future” release. 

· RAN1 specs shall not preclude the possibility of non-adjacent carrier operation in one band.

· RAN4 will take the decision of what release (if any) non-adjacent carrier operation may be introduced

· HS-SCCH-less operation is restricted to the anchor carrier.

· The two uplink carriers have independent state machines for UE DTX

· As a working assumption, it is assumed that a single HS-SCCH order is used for all permitted multiple simultaneous activation/deactivations.

· Exact mapping of orders is FFS.

· For each activated uplink frequency, for the case when UE is configured with 3 or 4 downlink serving HS-DSCH cells, F-DPCH should be transmitted on the paired serving HS-DSCH cell

· The 3rd and 4th downlink HS-DSCH cells are defined as downlink secondary serving HS-DSCH cells

· For each activated uplink frequency, for the case when UE is configured with 3 or 4 downlink serving HS-DSCH cells, E-DCH control channels (E-RGCH, E-AGCH, E-HICH)  should be transmitted on the paired serving HS-DSCH cell

· For 4C-HSDPA, there is no change needed to Cell Search and Common Physical Synchronizaton procedures.

· No new radio link establishment, physical channel reconfiguration and radio link monitoring procedures are needed for secondary HS-DSCH cells that do not have any associated F-DPCH.

· It is agreed that DCH is not supported if more than 1 uplink is configured.

3.2
RAN1 Agreements that do affect RAN2

The following agreements may require RAN2 changes:

· MC-HSDPA and DC-HSUPA configuration should be able to be independent. 

· The number of uplink carriers should be independent of the number of downlink carriers

· The pairing of the primary uplink and primary downlink should be maintained as in Rel.8 and Rel.9

· Transmit diversity and MIMO should be configurable per carrier, up to a maximum of all the configured carriers

· Agree on that all downlink carriers are transmitted from the same Node-B.

· Agree on single band operation also is included.

· Each carrier has its own HS-SCCH.

· HS-DPCCH is always sent on the primary uplink carrier.

· A 4-carrier capable UE shall monitor a maximum 12 HS-SCCHs in total, with a maximum of 4 HS-SCCH per carrier, plus one HS-SCCH on anchor carrier for enhanced serving cell change

· Not affected by activation and deactivation of carriers

· FFS whether the maximum number of HS-SCCHs that a UE shall monitor is affected by configuring a smaller number of carriers than 4.

· A UE that is capable of supporting at most 3 carriers (if defined) shall monitor a maximum 9 HS-SCCHs in total, with a maximum of 4 HS-SCCH per carrier, plus one HS-SCCH on anchor carrier for enhanced serving cell change

· Not affected by activation and deactivation of carriers

· FFS whether the maximum number of HS-SCCHs that a UE shall monitor is affected by configuring a smaller number of carriers than 3.

· Working assumption that HS-SCCH orders are used for activating and deactivating secondary downlink carriers is confirmed.

· Note that per-carrier activation/de-activation may result in non-contiguous carriers being active.

· Note that UE categories have not yet been discussed in this context. 

· FFS whether DCH is supported for 4C-HSDPA for serving cell when only 1 uplink is configured, and if so, for whether there might be any RAB combination restrictions (depending on RAN2 decision)

3.3
Open RAN1 issues that might affect RAN2

· CPC operation wrt common or carrier-specific UE DRX functionality

· HS-DPCCH design wrt number of codes (single-code or multi-code) and adaptive transmission format depending on activation status of downlink carriers

4. Discussion

In the following, the rapporteur has omitted proposals that are already agreed in RAN1. 

4.1
Mobility

Mobility issues were discussed in most of the submitted documents. The following were the proposals:

[2] Proposal 1: Discuss whether alternative methods to using the anchor carrier for handover are worth specifying.

[3] Proposal 3: 4-carrier HSDPA should take the current mobility procedures of Rel-8/Rel-9 as the baseline, and some enhancements could be considered if it is found necessary.

[5] Proposal 14: No changes to existing mobility procedures are needed to support 3-4 carriers with MIMO.

[6] Proposal 4: Mobility: The discussion is deferred to later meetings.

Based on the above, the rapporteur proposes as a way forward:

68b#26 Proposal 1:  The existing mobility schemes are used for 4C-HSDPA, no additional changes are needed.

	Company
	Position on 68b#26 Proposal 1

	Huawei
	Agree.

	Qualcomm
	Agree that we can keep the anchor based mobility schemes. 

	Ericsson, ST-Ericsson
	Agree

	Infineon
	Agree on the anchor based mobility schemes

	ZTE 
	We prefer to make more investigations on this issue, and ask RAN4 to clarify how big difference the radio condition could be for 15M wide-spaced carriers.  For long term, mobility enhancement is worthy. 

	InterDigital
	Agree.  We do not currently see the need to modify existing mobility procedures.

	LGE
	We agree using the existing mobility procedures.

	ALU
	We agree with ZTE that more investigations should be done at this stage.

	Nokia/NSN
	We agree with initial proposal that the basic mobility scheme with the anchor carrier can be used.


Additionally, [3] made the following proposal:

[3]Proposal 4: Make the UE capability of searching on the secondary carrier without compressed mode as mandatory.

Since this is the only proposal on the table: 

68b#26 Proposal 2:  Make the UE capability of searching on the secondary carrier without compressed mode as mandatory.

	Company
	Position on 68b#26 Proposal 2

	Huawei
	We understood the opinion of UE vendors are very important and maybe RAN4 need to be involved in.

	Qualcomm
	We would like the UE to report the number of carriers where the UE can perform searches simultaneously. Based on this capability, if the network configures the UE to perform searches, the combined frequencies configured for operation and for measurements without compressed mode should be in line with the UE categories and capabilities.

	Ericsson, ST-Ericsson
	In general, we are open to improvements. At this stage, we need first to understand the consequences of such proposal as well as what it would imply for the UE requirements.

	Infineon
	Frankly, we don’t understand the proposal and suggests that the proponent should provide more details what they have in mind. Currently, the UE measurement capability as specified in 25.306 is related to measurements on a secondary carrier adjacent to the anchor carrier and belonging to the same frequency band. Should then this capability be extended to all secondary carriers within the same and also separate frequency band(s)? Due to the questions raised and UE category issue to be decided first we think that it is too early to decide on this proposal at this stage.

	ZTE
	We share the opinion of Ericsson. 

	InterDigital
	We are fine with allowing the UE to take inter-frequency measurement on a secondary carrier without compressed mode in some situations.   However, we agree with Infineon that the proposal is a bit unclear:

· Do we want to make it mandatory on a configured secondary frequency, when the carrier is active, inactive, or both? 

· Is it mandatory for al l secondary frequencies or just for adjacent one within a band?
The combinations of band and adjacent frequencies can be quite different, so until we have more details on the different band + frequencies allowed, we think it is a bit early to start discussing signalling of the number of carriers we can measure.  



	LGE
	We prefer keeping this optional. We agree with Huawei.

	ALU
	We agree that the UE searching capability without compressed mode on secondary carriers should be mandatory.  We prefer that this is also extended to inter-band frequency.

	Nokia/NSN
	This is detailed question and is not essential for getting basic stage-2 agreements in place. We should investigate this proposal during these coming meetings and understand the implications in different scenarios before defining the requirement.


4.1
L2 Impact

On the MAC design:

·  [6] Proposal 2: MAC design: Agree on a single MAC-ehs entity with up to 4 HARQ entities.

Since this is the only proposal on the table: 

68b#26 Proposal 3:  MAC design: Agree on a single MAC-ehs entity with up to 4 HARQ entities.

	Company
	Position on 68b#26 Proposal 3

	Huawei
	Agree.

	Qualcomm
	Agree.

	Ericsson, ST-Ericsson
	This is in line with the MAC design proposed for dual cell DL and it feel a reasonable design principle to follow unless issues are found.

	Infineon
	Agree.

	ZTE
	Agree.

	InterDigital
	Agree.  

	LGE
	Agree

	ALU
	Agree

	Nokia/NSN
	Agree.


Regarding the ability of L2 to support higher throughput, the following proposals were made:

· [5]
Proposal 1: No changes to L2 protocols are needed to support 4 carriers with MIMO.

· [3]
Proposal 10: Discuss whether the RLC window size should be extended to support the peak rate of 172.8Mbps for 4-carrier HSDPA.

· [3] Proposal 11: Increase the limitation of number of reorder SDUs per TTI for 4-carrier HSDPA, the exact number could be discussed later once it has been decided whether the RLC window size will be extended or not.

· [6] Send an LS to RAN3 to request adding Node B to RNC communication to help with the RNC selection of the RLC PDU sizes.

Since there are differing opinions, it is proposed to continue this discussion. 

68b#26 Proposal 4:  Please provide your comments on L2 changes.

	Company
	Position on 68b#26 Proposal 4: L2 changes

	Huawei
	1) We think it is not needed to extend the RLC window size for 4C-HSDPA.

2) We think the limitation of number of reorder SDUs per TTI for 4C-HSDPA could be deferred to later meetings once more agreements on the L2 changes have been made.

3) For the additional Node B <-> RNC communication [6], our current understanding is that it is not quite practical, because the following aspects will lead to the inefficiency:

· The IUB backhaul delay

· The RLC PDUs will be buffered in the Node B for a period of time

· The time division scheme of HSDPA scheduling

Anyway, we are fine with sending a LS to RAN3 to ask for a formal feedback.



	Qualcomm
	No changes to L2 protocols are needed to support 4 carriers with MIMO. 
We do not see issues with the Node B <->RNC Communication. We have also shown that it is important for the successful operation of two or more carriers.

	Ericsson, ST-Ericsson
	We do not foresee any L2 impacts.

	Infineon
	Except for the limitation of number of reordering SDUs per TTI (exact number FFS) we don’t see any further impacts from UE perspective.

	ZTE
	We share the opinion of Ericsson. 

	InterDigital
	· We also think that there is no need to modify any L2 protocol procedures.  

· The maximum number of RLC PDU should be discussed at a later stage.

	LGE
	For L2 impact, the only thing we consider is the maximum number of reordering SDU.

	ALU
	There may be need to increase the number of reordering SDUs per TTI but investigation is needed.

	Nokia/NSN
	We prefer to keep the TSN length. We share the view with Infineon that number of reordering SDU as well as RLC PDU per TTI needs discussions. We also like to see a better technical description and reasoning behind extending the NodeB/RNC communication protocol to support the flexible RLC PDU size.


Huawei would like to discuss whether there might be any RAB combination restrictions if DCH is supported.

68b#26 Proposal 8: RAB combination restrictions if DCH is supported. 

	Company
	Position on 68b#26 Proposal 8

	Huawei
	Huawei raised the issue – The rapporteur.

	Qualcomm
	Since DCH is already supported in one carrier with DC-HSDPA, we do not see the logic for removing this support when more downlinks are added. The network can always revert to single carrier operation if needed. We also do not see the need for any restrictions.

	Ericsson, ST-Ericsson
	We think DCH should be supported; however, with certain combination restrictions.

	Infineon
	We are not really convinced of supporting DCH in Rel-10. But as DCH is supported for earlier releases this can be done also for 4C-HSDPA in case of single UL carrier operation. On the RAB combination restriction: Our understanding is that same as for Rel-6 the SRBs and CS voice RABs only can be mapped onto DCH. Therefore, are there other RAB combination restrictions to consider?

	ZTE
	We prefer DCH to be supported with 4C-HSDPA (1 UL carrier), unless strong drawbacks prevent so.

	InterDigital
	When DC-HSUPA is configured, DCH is not supported; therefore we do not see a strong reason to support it for multi-carrier operation.  Currently, DCH would only be needed for CS, however, we have R8 UEs that may have the capability to map CS data to HSPA transport channels,   For the UEs that do not have such capability the network always has the option to configure the UE with dual carrier DL if higher rates are still required by the UE while making a CS call.

	LGE
	We think 4C-HSDPA should support DCH as DC-HSDPA does. 

Is the RAB combination restriction for only CS and SRB mapped onto DCH or limitation of a certain peak data rate on DPCH with PS RAB?

	ALU
	At least Rel-9 RAB restrictions should apply to DCH in case of 1 UL carrier with 4C-HSDPA.

	Nokia/NSN
	We do not see a strong need for having DCH in Rel.10 4C-HSDPA, but on the other hand do not see any strong motivation to make it differently than in DC-HSDPA.


4.2
UE capabilities and UE categories

[4] and [6] presented an interesting mix of categories and capabilities. The rapporteur invites companies to share their opinion on this matter:

68b#26 Proposal 5:  Please provide your comments on UE capabilities and UE categories.

	Company
	Position on 68b#26 Proposal 5: UE capabilities and UE categories

	Huawei
	We believe the current methodology should be maintained, where the category should not only reflect the peak data rate but also reflect the capability of UE, however, it is desired to avoid a large number of UE categories (i.e. 10 or less).

	Qualcomm
	Qualcomm proposed the addition of 18 new categories in [6].

	Ericsson, ST-Ericsson
	We share Huawei’s point of view, current methodology is preferred. 

	Infineon
	After review of [4] we have a slightly different view on the methodology on new UE categories:

-We share the view that the number of new categories should be limited (exact number FFS).

-Highest modulation that UE supports, i.e. 16QAM or 64QAM, should be reflected.

-Support of MIMO or non-MIMO on all DL carriers should be reflected, i.e. a further granularity of e.g. MIMO support on 2 carriers in case of 4 carrier aggregation makes no sense in our opinion.

	ZTE
	We prefer to maintain current methodology, but reduce the number of UE categories. 

	InterDigital
	We agree with Huawei and Ericsson and prefer to maintain the current methodology and that a limited number of new categories should be added.

	LGE
	We think a new use of 4C-HSDPA UE capability is better than the number of maximum carriers and the number of maximum carriers with MIMO. We share the Huawei’s view on avoiding a large number of UE categories. We can discuss RAN1 in detail.

	ALU
	We prefer a small number of UE categories (less than 8)

	Nokia/NSN
	The maximum number of new categories must be limited. In addition, we would like to see more efficient capability signalling so that number of categories would not increase too extensively allowing for better flexibility in future releases.


4.3
Synchronization and RLF

[6] presented the following Synchronization and RLF proposals. Since this is the only proposal on the table: 

68b#26 Proposal 6:  Synchronization and RLF.

· For physical channel establishment for the carriers associated with an uplink, follow the rules applied for DC-HSUPA

· For physical channel establishment for the carriers not associated with an uplink, do not need to perform such a procedure.

· RLF is based on the anchor carrier.

	Company
	Position on 68b#26 Proposal 6: Synchronization and RLF

	Huawei
	Agree.

	Qualcomm
	Agree.

	Ericsson, ST-Ericsson
	This proposal goes also in line with the agreements done for dual cell DL and UL. We think it is reasonable to follow this approach.

	Infineon
	Agree.

	ZTE
	Agree.

	InterDigital
	Agree.  For the carriers that do not have an associated UL, there will be no F-DPCH to measure, therefore no in-synch and out-of-synch can be reported.  The network can disable or not schedule the UE based on CQI reporting, so going out of synch on the secondary carriers should not be a big issue,

	LGE
	Agree.

	ALU
	RLF based on anchor only if there are no other secondary carriers to hand over to.  It seemed premature to declare RLF if there are 3 other good secondary links available.

	Nokia/NSN
	We agree with the initial proposal.


4.4
 Configuration

The following proposals were made:

· [3] Proposal 8: CPC parameters are common configured across all configured carriers, and there is only one common UE DRX state machine for all configured downlink carriers while there is one UE DTX state machine per configured uplink carrier.

· [6] Proposal 5: L3 parameterization: The discussion is deferred to later meetings.

68b#26 Proposal 7: The rapporteur suggests that it is early to discuss the configuration, and proposes to defer this discussion to later meetings. 

	Company
	Position on 68b#26 Proposal 7

	Huawei
	For CPC configuration, we agree that the decision could be made in later meetings once more analysis/simulations are provided by companies who propose the carrier/band specific UE DRX functionality.

	Qualcomm
	We agree to delay the discussion until more details are known. 

In [6], we also mentioned the possibility of Uplink load balancing by pre-configuration of uplink carrier. This will depend on RAN1 discussions.

	Ericsson, ST-Ericsson
	Issues related to CPC could be conveyed to a later meeting.

	Infineon
	We share the same view as Huawei. Further, the pre-configuration of UL carriers as proposed by Qualcomm should be discussed in more detail, but not only in RAN1.

	ZTE
	We prefer to defer this discussion.

	InterDigital
	We agree that it might be too early to make a decision as it seems that the benefits of different DRX schemes may need to be further analyzed in RAN1.  From a simplicity point of view, our initial position is to keep the same DRX state machine for all carriers as was agreed for dual carrier downlink.  

	LGE
	Before making a decision, we need to discuss the CPC configuration.

	ALU
	We agree to defer this discussion.

	Nokia/NSN
	We are open for discussions on whether to make common or independent CPC configurations so  that UE power consumption in CPC DRX/DTX becomes also attractive with multi-carrier/band operation. However, to see clear gains, there must be a better analysis with simulation results from companies that propose carrier/band specific UE DRX functionality.


5. Summary and Suggestions to RAN2
5.1
Mobility

68b#26 Proposal 1:  The existing mobility schemes are used for 4C-HSDPA, no additional changes are needed.

While 9 companies supported 68b#26 Proposal 1, 2 companies preferred to have more investigations. 

( The rapporteur suggests that this proposal should be discussed in RAN2#69.
68b#26 Proposal 2:  Make the UE capability of searching on the secondary carrier without compressed mode as mandatory.

While most network vendors seemed to welcome a development on this idea, UE vendors had questions, ideas and proposals. 

( The rapporteur suggests that this proposal should be discussed in RAN2#69.
5.1
L2 Impact

68b#26 Proposal 3:  MAC design: Agree on a single MAC-ehs entity with up to 4 HARQ entities.
( There was a unanimous agreement. The rapporteur suggests that this proposal should be agreed in RAN2#69.

68b#26 Proposal 4:  Please provide your comments on L2 changes.

4 companies think that there is no L2 impact. The 7 other companies mention the RLC window size and the number of MAC-ehs PDU(s) per TTI as topics for RAN2 discussions. 

One company mentioned the need for Node B to RNC communication in order to adapt the RLC packet size. Two companies responded questioning the practicality and the justification of such a proposal. 

( The rapporteur suggests that the RLC window size, the number of MAC-ehs PDU(s) and the Node B – RNC communication should be discussed in RAN2#69.

( The rapporteur suggests RAN2 agrees that other than the above topics (MAC-ehs with 4 HARQ entities, the RLC window size and the number of MAC-ehs PDU(s) per TTI), there is no L2 impact.

68b#26 Proposal 8: RAB combination restrictions if DCH is supported. 

6 companies supported extending the existing logic of allowing DCH when only one uplink is configured to 4C-HSDPA. 3 companies did not find DCH to be useful with 4C-HSDPA, but did not object to allowing DCH with 4C-HSDPA (as long as there is one uplink only). 1 company did not think there is a need to support DCH with 4C-HSDPA.

( The rapporteur suggests that RAN2#69 should take a working assumption that DCH is supported with 4C-HSDPA.

5 companies proposed or had questions on the need and nature of RAB combination restrictions

( The rapporteur suggests that RAN2#69 should discuss whether RAB combination restrictions are applied when DCH is configured with 4C-HSDPA.

4.2
UE capabilities and UE categories

68b#26 Proposal 5:  Please provide your comments on UE capabilities and UE categories.

A majority of companies desire to minimize the number of new categories in Rel-10. A few companies proposed to use the capabilities in conjunction with the categories. One company suggested to change the methodology in generating new categories. 

( The rapporteur suggests that the UE capabilities and categories should be discussed in RAN2#69, with a focus on the methodology.

4.3
Synchronization and RLF
	68b#26 Proposal 6:  Synchronization and RLF.

· For physical channel establishment for the carriers associated with an uplink, follow the rules applied for DC-HSUPA

· For physical channel establishment for the carriers not associated with an uplink, do not need to perform such a procedure.

· RLF is based on the anchor carrier.

10 companies agreed with this proposal. One company thought that it is premature to declare RLF if there are 3 other good secondary links available.

( The rapporteur suggests that RAN2#69 should take a working assumption that Synchronization and RLF are performed per 68b#26 Proposal 6.


4.4
 Configuration

68b#26 Proposal 7: The rapporteur suggests that it is early to discuss the configuration, and proposes to differ this discussion to later meetings. 

Most companies agreed to defer this discussion to later meetings. One company wanted to discuss the uplink load balancing beyond RAN1- it wasn't clear whether it meant RAN2 as well.

( The rapporteur suggests that RAN2#60 discusses any configuration issues upon contributions on this topic.
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