
1

3GPP TSG RAN WG1 Meeting #59
R1-094896
Jeju, Korea, 9th – 13th November, 2009
Source:
QUALCOMM Europe
Title:
Summary of email discussion on 4C-HSDPA
Agenda item:
5.4
Document for:
Discussion
1. Introduction

Based on the recommendation of the Chairman, an e-mail discussion was initiated on 4C-HSDPA. This contribution contains the comments made by the interested companies on the different topics addressed and also a summary of the main agreements on each topic.
2. Summary of Discussions
The following were suggested as topics for discussion. Comments from the companies are associated with each topic.

Question

1. Single UL carrier support for 4 DL carriers:
· Should this configuration be dependent on the number of carriers with MIMO configured?
Discussion

ALU: As discussed in RAN1#58bis, there seems to be general alignment towards using a single UL carrier for HS-DPCCH. We therefore propose that it should be possible to configure 4C-HSDPA such that all the HS-DPCCH signalling can be sent on a single UL carrier. 

However, we believe that there are cases when it would be desirable to be able to map the HS-DPCCH signalling to more than one uplink carrier, such as when the carriers are in different, widely-spaced bands (e.g. 2100 and 900 MHz), with correspondingly different coverage areas. Use of more than one HS-DPCCH on different carriers could then avoid a coverage mis-match between UL and DL. 

There was also general alignment towards reusing existing signalling as much as possible. We agree with this objective and also believe that the number of HS-DPCCH formats should be minimized. 

We believe that all these various requirements are satisfied by using existing HS-DPCCH formats with multiple SF256 codes where necessary; the multiple SF256 codes can either be mapped to a single UL carrier or to different UL carriers
Ericsson: Our position is that it should be possible to support 4-carrier HSDPA (with MIMO on all carriers) also in the case where the UE utilizes a single uplink carrier. Some motives for this that we mentioned during RAN1#58bis are:

- Keep DC-HSUPA and 4-carrier HSDPA features independent of each other, as also brought up by Nokia and NSN,

- Ensure that UEs can enjoy the benefit of 4-carrier HSDPA (with MIMO) even though it only has one uplink carrier activated (the latter could be a consequence of load balancing or the fact that the UE is coverage limited).

Our view is that it should be up to the network to select in which band the uplink carrier(s) are configured. With respect to whether it should be configurable to send HS-DPCCH on either one or on 2 carriers, we do not see any clear benefits with introducing this flexibility in a possible 4C-HSDPA WI (since this is limited to scenarios where the uplink carriers are adjacent). In fact, we think that introducing this option could lead to increased complexity. One example is that a UE would need to change ACK/NACK codebook when it receives an order to deactivate the secondary uplink carrier.
Qualcomm: We also consider that the DC-HSUPA feature should be kept separate from the downlink aggregation. There does not seem to be any compelling reason to eliminate configuring a single uplink along with 4 downlink carriers with or without MIMO.

It was shown in R1-094068 and R1-094069 that the ACK/NACK and CQI designs are feasible for a single uplink configuration. So, the feedback channel design isn’t necessarily a gating factor either. 

Furthermore, we believe that a single uplink is adequate to support any consequent traffic that may result from a 4C+MIMO downlink configuration. Therefore, we believe that a single carrier configuration for 4DL carriers with MIMO on all carriers be considered as a possible configuration in 4C-HSDPA.
InterDigital: Unless RAN1 identifies a problem with allowing 4-carrier HSDPA (with MIMO) with a single uplink carrier, we believe that single carrier uplink  should be supported.  We also support the view that HSPA features should be kept independent of each other and that 4-carrier HSDPA and DC-HSUPA should be allowed to be simultaneously configured.
NSN and Nokia: In principle x-carrier HSDPA should be independent of # of UL carriers, i.e. the 4-carrier HSDPA should be able to operate with a single UL carrier
Samsung: It should be allowed that one single UL carrier is capable of supporting 4 DL carrier. This configuration should have no dependency on the number of carriers with MIMO configured.
Vodafone: We share the same view as many others below in that MC HSDPA should be independent of DC-HSUPA unless it can be justified as not practical.
Huawei: We think there is no particular reason to exclude single uplink carrier with 4-carrier HSDPA. And, a single uplink carrier could satisfy HS-DPCCH feedback design even for 4 downlink with MIMO configured on all carriers
ZTE: Single UL carrier support for 4 DL carriers. We agree with the view that the number of UL carriers should be independent of the number of DL carriers. Different applications would require different (#UL #DL) carrier pairs. For example, a downlink oriented application would require 4 DL carriers MIMO with only 1 UL carrier required.
Summary: Most companies are of the opinion that the number of uplink carriers should be independent of the number of downlink carriers. Consequently, a single carrier uplink should be supported with 4 MIMO carriers on the downlink. However, ALU considers that the option to map the HS-DPCCH feedback channel to more than one uplink carrier should also be allowed.
2. Pairing of the primary (anchor) carrier on the UL with the primary (anchor) carrier on the DL
· Should a flexible association of UL carriers with the primary (anchor) carrier be supported?
Ericsson: At this point we see little benefit of allowing a flexible association of UL carriers and the primary downlink carrier. We are currently investigating if and in such case, how a flexible association would affect the mobility management, which for both Rel-8 and Rel-9 is based on the primary downlink carrier. Our preference is that the primary downlink and primary uplink carrier should be paired with each other (similarly as Rel-8 and Rel-9). 

Qualcomm: It is not clear as to what the benefits of such a configuration would be. We think that load balancing can be achieved by allocating UE’s in a cell to difference anchor carriers. So, there does not seem to be any real load balancing benefits either. 

Therefore, we consider that the primary uplink be paired with the primary downlink as was the case in Rel.8 and Rel.9. 
InterDigital: We view flexible association as an optimization whose benefits/complexities would need further study and justification.  We currently have the opinion that the primary downlink and primary uplink carrier should be paired with each other as defined in R9.

NSN and Nokia: Related to point 1, the (single) UL carrier should relate to a DL carrier respecting the duplex distance. The rest seems to be beyond RAN1 and would need more analysis than considered so far.
Samsung: Not clear on the benefit. RAN2 study is required.
Huawei: We do not know the clear motivation of applying this flexible association. Rel-8 and Rel-9 pairing rules of uplink and downlink could be followed

ZTE: Pairing of the primary (anchor) carrier on the UL with the primary (anchor) carrier on the DL. We would like to keep the design as Rel-8 and Rel-9 that the primary uplink is paired with the primary downlink respecting the duplex distance
Summary: There appears to be a general agreement among all the companies that the pairing of the primary uplink and primary downlink should be maintained as in Rel.8 and Rel.9.
3. Non-adjacent carrier support on the same band
· Should non-adjacent carriers configurations be supported if the carriers are within

· 15Mhz

· 20Mhz

· >20Mhz


Note that in this case, the center carrier that is not configured may not belong to the same network. 

· If carrier de-activation is supported on a per carrier basis, then non-adjacent carrier situations arise when a center carrier is de-activated. In this case, all carriers belong to the same network and from the same NodeB (according to the working assumption). Should non-adjacent carrier configurations be supported in this regard?
ALU: We need to support the case of 4 adjacent carriers (i.e. 20 MHz total). In view of this, we do not see a problem with supporting non-adjacent scenarios that may arise by dynamic deactivation within a 20 MHz bandwidth. Other cases should be considered based on identified needs. 

Ericsson: We share ALU's view. If there is an operator interest for DC-HSDPA operation on non-adjacent carriers within the same band, this could be considered for a separate WI (rather than part of a WI for 4C-HSDPA).
Qualcomm: We think that RAN WG4 needs to evaluate the feasibility of non-adjacent carriers in the same band in both the cases listed above. This feasibility study is certainly out of the scope of RAN WG1 discussions and would not be able to make a careful study of the issue as is needed. At this point, we consider that RAN WG1 has no option but to preclude non-adjacent carrier configuration until a complete feasibility study has been performed in RAN WG4. 

Therefore, it is recommended that if a WI were to be initiated in the upcoming plenary in December, then the carrier configurations should be restricted to adjacent carriers. RAN WG4 could then study the issue from January and if it is deemed to be feasible, a modification to the WI could be made at the next plenary to allow such configurations.
InterDigital: We share ALU and Ericsson’s point of view. Non-adjacent carrier should be supported within 20MHz, especially to allow deactivation of the individual carriers when 4 carriers are configured within the same band. The support for non-adjacent carriers within a band greater than 20MHz depends on the needs of operators and should be determined based on their inputs.

NSN and Nokia: Non-adjacent carrier support on a single band, the physical layer should be independent of the carrier adjacency/non-adjacency. We definitely agree that this aspect is far from simple, and support for non-adjacent carriers especially beyond 20 MHz need special attention, but would have to defer this to RAN4 discussions.
Samsung: We would like to have adjacent carriers on the same band as high priority scenario. We are investigating the non-adjacent carrier situations due to the dynamic deactivation. 

Vodafone: We agree with earlier comment from Karri on support of non-adjacent carriers in that physical layer specification should be designed agnostic to if the carriers are adjacent or non-adjacent. Irrespective of MC operation for adjacent or non-adjacent (resulting from deactivation of carrier or otherwise) they are to be from the same NodeB
Huawei: We consider that adjacent carriers on the same band shall be treated as high priority. This issue shall take account of UE complexity and operators' frequency resources and future demand. If it is really needed to deploy non-adjacent, maybe no more than 20Mhz bandwidth on the same band shall be supported. Anyway, it is better for RAN4 to discuss and evaluate first.

ZTE: To make the decision of supporting non-adjacent carrier on the same band should be performed in RAN4. The decision will impact how the downlink carriers could be activated / de-activated.
Summary:  ALU, Ericsson and Interdigital consider that non-adjacent carrier configurations should be supported especially within 20Mhz. Ericsson considers that support beyond 20Mhz would have to be addressed in a separate work item.
Qualcomm, NSN, Nokia, Vodafone, Huawei and ZTE consider that RAN4 evaluation would need to evaluate the support for non-adjacent carrier configurations even within 20Mhz. 

Samsung is investigating this issue but considers (along with Huawei) that adjacent carriers in the same band need to given the first priority.
4. Band Combinations

· Are there any priorities for band combinations that can be considered?
ALU: See our tdoc R1-093760, section 3.1, for an initial assessment. We are investigating a more detailed analysis. 

Ericsson: As a working assumption, we should consider the same band combinations as for Rel-9 DB-DC-HSDPA. If a work item is initiated this issue should however be further discussed in RAN4.

Qualcomm: We consider that the current band combinations that have been specified for Rel.9 DB-DC-HSDPA be regarded as starting points for the study in 4C-HSDPA. Any additional combinations could be considered if there is sufficient interest

InterDigital:  We support Ericsson’s view

NSN and Nokia: Band combinations; RAN4

Samsung: We prefer to minimize the combinations as much as possible. This is mainly RAN4 work

Vodafone: We are fine with earlier E/// proposal for Rel-9 DB-DC-HSDPA as a working assumption

Huawei: RAN4 already approved several combinations for DB-DC-HSDPA. Further requirements would be studied in RAN4. In addition, configured on no more than 2 band is our current assumption, but if there exists requirements from operators maybe potential extension to more than 2 bands shall not be eliminated and could be studied in RAN4.

ZTE: Band Combinations. Agree with most of the companies view that the band combination should be done in RAN4.

Summary:  Samsung, NSN, Nokia and ZTE consider that RAN WG4 would need to study band combinations. Ericsson, Qualcomm, Interdigital and Huawei consider that the band combinations indicated for Rel.9 DB-DC-HSDPA should serve as a working assumption. 
ALU considers that bands such as 850MHz, 900, 1800 and 2100MHz are likely to be of interest (From R1-093760)
5. UE Categories

· Should the methodology of introducing categories with peak rate restrictions continue in 4-carrier HSDPA? or

· Should categories lower peak rates also have restrictions on MIMO configurations and/or carrier configurations?
Ericsson: We believe that MIMO could be a UE capability defined per band. 
Qualcomm: A complete list of UE categories has been proposed in R1-094066. We propose that this list be regarded as a baseline or working assumption. Additional categories/capabilities ore restrictions can be considered once the WI is initiated.

InterDigital: We believe the current methodology used in 25.306 should be continued, where the category is not only defined by the peak data rate but also reflects the capability of supporting DC-HSDPA and/or MIMO and/or the supported modulations. For example, the peak data rate with Cat15 (HSDPA with MIMO) is equal to the peak data rate with Cat21 (DC-HSDPA without MIMO). Optionally, the support to dual cell operation in the definition of physical layer categories could be extended to support for multiple cell operation.

NSN and Nokia: UE categories; quite premature to go there yet, but in general it is desirable to avoid a large number of UE categories

Samsung: We share the NSN’s view. We already have 28 UE categories for HSDPA

Huawei: There are already quite a number of UE categories. We may need to restrict some combinations. Anyway, it could be done in WI stage.

ZTE: UE Categories. No comment up to now

Summary: NSN, Nokia, Samsung and Huawei consider that this could be addressed at the WI stage. Ericsson considers that the MIMO could be UE capability defined per band. Qualcomm and Interdigital have preliminary proposals for defining UE categories (see above for more details)
6. Activation/De-activation of carriers
· Should activation/de-activation of carriers be supported on a per-carrier basis
· on the DL?
·  on the UL?
· Should HS-SCCH orders continue to be used for activation/de-activation of carriers?
ALU: It seems logical to continue to allow per-carrier activation and de-activation using HS-SCCH orders. However, some restrictions on allowed combinations may be desirable. 

Ericsson: We believe that there could be beneficial to support a per carrier (de)activation. It should furthermore – similarly as in Rel-9 – be possible to activate (and deactivate) the secondary uplink carrier dynamically.

Whether or not it is meaningful to activate/deactivate downlink carriers on a per-carrier basis or not depends on if:

-  4-carrier HSDPA is conditioned so that it only can be operated with DC-HSUPA 

-  It is possible to have non-adjacent carriers in the same band. 

-  Whether or not the UE has a single DRX state machine or an independent DRX state machine for each   carrier/band .

One should however keep in mind that carriers belonging to different bands will be associated with different coverage. This is an argument in favor of per-carrier (or at least per band) activation/deactivation. 

Considering that we rely on HS-SCCH orders in both Rel-8 and Rel-9 we believe that HS-SCCH orders represent a straightforward option to implement activation/deactivation of secondary carriers also in Rel-10.  

Having said this we do not believe that this is something that we need to agree upon before a WI is formed.
Qualcomm: We consider that activation/de-activation of carriers be supported on a per carrier basis with the constraint any activation/de-activation procedures undertaken would result in adjacent carrier configurations.

InterDigital:  In line with Ericsson’s view, we believe it is not necessary to agree on these issues at this time since they should not impact the scope of WID.  That said, our view is that per-carrier activation/de-action should be considered as one possible design option going forward and HS-SCCH orders could continue to be used for this purpose.

NSN and Nokia: Actrivation/deactiovation of carriers should continue on the same basis as seen in Rel-9 unless special reason to do differently is identified
Samsung: Taking the same approach from Rel-8/9, the baseline would be per carrier based activation/deactivation using HS-DPCCH orders

Huawei: Using HS-SCCH orders is still a straight way for activation/deactivation. And, a per carrier basis scheme would be preferred

ZTE: Activation/De-activation of carriers. It should be supported on per-carrier basis of carrier activation / de-activation. This question is connected with the above question 3 of supporting non-adjacent carrier on the same band. When performing the detailed design, both options of supporting or not supporting non-adjacent carrier on the same band should be kept in mind before the decision is made.
Summary: Most companies agree that per-carrier activation/de-activation is the way forward. Ericsson and Interdigital point out that this could be addressed further in the work item stage. Ericsson, Qualcomm and ZTE consider that the support for non-adjacent carriers should be taken into account.
7. DPDCH
· Should DPDCH be supported for 4-carrier HSDPA

· when more than one DL carrier is configured?
· when more than one UL carrier is configured?
Ericsson: We do not think that this has to be settled now. However, considering that DC-HSUPA does not support DPDCH we would be open to not supporting DPDCH in 4-carrier HSDPA.

Qualcomm: We believe that the principle that was followed in Rel.8 and Rel.9 be followed in this case as well. i.e., DPDCH is supported for more than one DL carrier but not for more than one UL carrier.

Interdigital: We support Ericsson’s view that this can be decided during the WI phase and that DPDCH does not need to be supported with 4-carrier HSDPA given the past agreement for R9 DC-HSUPA.  However, if other companies express the need to maintain to support DPDCH, then support should  be dependent on the number of UL carriers configured: 

· For the case when one UL carrier is configured, DPDCH could be supported for 4-carrier HSDPA and mapped on the primary carrier only.

· When more than one UL carrier is configured, DPDCH should not be supported for the same reason stated for DC-HSUPA (i.e. complexity,  CM and operator needs).

NSN and Nokia: DPDCH support, requires further analysis

Samsung: [Topics]7, 8, 9: The baseline would be to keep the same principles as Rel-8/9. These are WI topics

Vodafone: Our current view is DPDCH support is not required for MC-operation but we are further studying the use case scenarios for MC operation internally and would prefer if we could decide this during the WI phase

Huawei: Initial thinking is to follow the principle discussed in Rel-8 and Rel-9. Detail discussion could be in WI stage.

Summary: Most companies consider that this topic could be addressed at the WI stage. Qualcomm  and Interdigital consider that the agreements made in Rel.8 and Rel.9 could be the initial working assumptions.
8. HS-SCCH less operation
· Should there be any restrictions on the HS-SCCH less operation? (for e.g.: restrictions to the primary (anchor) carrier only)
Ericsson: The most straightforward approach would be to only support it on the primary carrier (similarly as for Rel-8 and Rel-9). However, we do not think that this needs to be decided now.

InterDigital: Supporting Ericsson’s view, we believe that HS-SCCH less operation should be supported on the primary carrier only for the same reasons discussed for DC-HSDPA in R8. If some companies are interested in supporting HS-SCCH less operation on multiple carriers, then the benefits would need to be further studied and weighted against the additional UE complexity.

NSN and Nokia: HS-SCCH less operation, there is no apparent need to support this on more than one DL carriers at one time

Huawei: Follow the principle discussed in Rel-8 and Rel-9. Detail discussion could be in WI stage.

Summary: Most companies consider that HS-SCCH less support could be limited to the primary carrier. However, there also seems to be consensus that this could be addressed at the WI stage.
9. CPC
· Are the CPC configurations common across carriers or configured on a per-carrier basis
· for Dl carriers?
· for UL carriers?
Ericsson: We think that this can be decided within the work item. 

Qualcomm: We believe that the principle that was followed in Rel.8 and Rel.9 be followed in this case as well, i.e., the CPC configuration be kept constant for multiple DL carriers but independent state machines are assumed for dual UL configurations.

InterDigital: We support the view that this can be decided within the WI.

NSN and Nokia: CPC: analysis required when the details of the work are more refined.

Huawei: Initial thinking is to follow the principle discussed in Rel-8 and Rel-9 as well. Detail dicussion could be in WI stage.

Summary:  Companies indicate that discussions and decisions on this topic could be addressed at the WI stage.
3. Conclusions

In this contribution, a summary of e-mail discussions with comments from interested companies is presented. A brief summary of each topic is also provided based on the comments received. The summaries do not reflect any official agreements but are merely an attempt by the rapporteur to encapsulate the discussions that took place.
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