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Discussion/Decision
1 Introduction
During RAN1#58bis, 4 carrier HSDPA was discussed and the following assumptions were taken
· DL carriers will not be spread across more than 2 bands

· Single band operation is also included

· All DL carriers are from the same node B
· From RAN1 point of view, the nominal transmit frame timing of all downlink carriers is assumed to be aligned

According to the chairman’s notes, a general alignment on the following directions appeared during the meeting

· Re-use of DL signalling

· Per carrier configuration of TxD and MIMO

· Uplink feedback is always sent on only one carrier 

· Re-use UL signalling as much as possible (non re-use should be justified by clear benefits).
Based on the assumptions and guidance above, we provide an analysis and recommendation regarding relevant carrier combinations. 

2 Carrier grouping
2.1 DL
The discussion on DL carrier grouping is mostly relevant for RAN4. From a RAN1 perspective adjacent, non adjacent belonging or not to the same band has the same impact on complexity. (baseband processing requirement is the same). However in order to define more accurately the scope of the Work Item and allow RAN1 to provide guidance to RAN4, we provide our view on DL carrier grouping below.
UMTS operators around the world face a variety of deployments in bands such as 850MHz, 900, 1800 and 2100MHz which allow to theoretically consider all cases for 3 and 4 carrier HSPA (adjacent, non adjacent belonging or not to the same band).
Still we believe the most relevant scenarios are the ones listed below:

· 3 Carriers HSDPA

· 3 adjacent carriers (in one band) [2100]
· 2 adjacent carriers + 1 non adjacent in the same band [2100]
· 2 adjacent carriers in one band + 1 in a 2nd band [2100 + 900, 1900+850]
· 4 carriers HSDPA

· 4 adjacent carriers in one band [2100]
· 2 adjacent carriers + 2 other adjacent carriers in the same band non contiguous with the other 2 [2100]
· 3 adjacent carriers + 1 non adjacent in the same band [2100]
· 2 adjacent carriers in one band + 2 adjacent carriers in another band [2100+ 900, 2100+1800, 2100+850, 1900+850]
· 3 adjacent carriers in one band + 1 in another band [2100+ 900, 2100+1800, 2100+850, 1900+850]
The above cases can be summarised as:

Three and Four carriers HSDPA can be supported when they span no more than 2 groups of carriers where a group of carriers is defined as 2 or 3 contiguous carriers.

It is proposed that RAN4 start their work based on the above recommendation from RAN1.
2.2 UL

During the discussions at the last meeting, it appeared that a majority of companies felt that the case where all uplink feedback is carried on one carrier should be supported.
In [1] this option was listed as a possibility and in light of the discussion from the last meeting it is proposed to adopt this approach when designing UL feedback for 3-4 carriers HSDPA. More details on HS-DPCCH design can be found in [2].
2.3 UL/DL association

In section 2.1, we have proposed a limited number of scenarios that we believe are of interest to operators wanting to introduce 4C HSDPA in their networks.

Similarly to DB/DC HSDPA, it is proposed to activate and de-activate secondary carriers individually, therefore all scenarios arising from activating/de-activating individual carriers in the scenarios listed in section 2.3 are proposed to be supported  (even if those scenarios are not yet supported in release 8 or 9).
3 Conclusion
Based on an analysis of the most relevant scenarios, it is proposed:

· to restrict the scope of the 4C-HSDPA work item to the following cases “In addition to the case of contiguous carriers, Three and Four carriers HSDPA can be supported when they span no more than 2 groups of carriers where a group of carriers is defined as 2 or 3 contiguous carriers”, RAN4 will use as a basis for their work and prioritisation.
· allow activation and de-activation on a per carrier basis and support the resulting configurations
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