
3GPP TSG RAN WG1#63



 



                                            R1-106159
Jacksonville, USA, 15th -19th November, 2010
Agenda Item:
6.4.4
Source:
Huawei, HiSilicon
Title:
TxD for format 1b with channel selection
Document for:
Discussion and Decision
1 Introduction
The support of SORTD for format 1b with channel selection has been discussed on the email reflector. During the discussion, there is a consensus view that SORTD provides significant gain over single antenna transmission because the evaluation results from different companies [1]~[6] had demonstrated a gain between 0.8 and 1.6 dB depending on the used channel model at the previous WG1 meeting. 
However some companies have concern on whether SORTD for channel selection shall be a mandatory  feature for the UE and about the multiplexing capacity impact due to the additional resource overhead of  supporting SORTD. Companies want to defer the decision about SORTD after the resource allocation discussion has settled for the single antenna port case. 
In this document, the issue of SORTD resource allocation is discussed and analyzed under different carrier aggregation scheduling scenarios and the number of A/N bits. Based on the discussion and observation, there is no serious resource allocation problem for SORTD, and therefore we propose,
SORTD is supported as the TxD scheme for format 1b with channel selection.
2 SORTD for channel selection as an optional UE functionality
During email discussion, two companies argued that even though the gains are promising, the support for SORTD with channel selection should be an optional functionality, i.e. part of the UE capability. Their motivation is that the benefit for coverage or capacity is not clear and whether it is beneficial to the system while considering the increased resource overhead. 

However, configuring SORTD on/off is a decision on the network side and if the eNB judge it is not beneficial considering the resource overhead, it can choose to leave this feature off for the particular UE. We don’t really see what this has to do with the UE capability signaling which mostly is related to UE complexity. Since a UE which support CA and UL MIMO is mandated to support SORTD for format 1/1a/1b/2/2a/2b and possibly also Format 3, and further also supports channel selection for single antenna CA, the additional UE complexity to also support channel selection with SORTD is probably negligible. This is especially true since the channels to be selected for SORTD appear in distinct pairs.  Therefore, we propose
Proposal: There is no need to make SORTD with channel selection optional for the “CA”+”UL MIMO” supporting UE
3 Resource allocation for channel selection
Regarding the resource allocation for channel selection, there is an agreed working assumption for the case of single antenna port transmission [7], in which implicit resource allocation scheme is used to determine resource for the PDSCH transmission on the Pcell and the PDSCH transmission on the Scell in case of cross-carrier scheduling from Pcell. Furthermore, explicit resource allocation is used for the PDSCH transmission on the Scell when cross-carrier scheduling from another Scell or in the case of no cross-carrier scheduling. 
When there are 2 CCs (which is the main scenario for channel selection) and cross-carrier scheduling from Pcell is done, there will be at most 2 PDCCHs transmitted on the Pcell in FDD. For this case, this implies that only two channels are available for channel selection according to the working assumption, which is not sufficient to support 3 and 4 bits channel selection. Hence, it is needed to obtain 1 and 2 additional resources respectively by using explicit (shared) resource allocation even in case of cross-carrier scheduling from the Pcell.  
If SORTD is supported for channel selection, the implicit resource allocation scheme for SORTD in case of no carrier aggregation (i.e. nCCE and nCCE+1) can be directly reused for the PDCCH transmitted on the Pcell, and the remaining resources are obtained by explicit resource allocation. To avoid dynamic fallback to single antenna port transmission whenever a PDCCH is DTX or if the PDCCH detection is missed, one should allocate the nCCE and nCCE+1 resource from each PDCCH in Pcell to different antenna ports respectively.
Proposal: Dynamic fallback to single antenna port whenever a PDCCH is DTX or if the PDCCH detection is missed should be avoided.
The detail of explicit resource allocation scheme is discussed in an accompanying contribution [8] in which an ACK/NACK Resource Indicator (ARI) is proposed for resource allocation as for Format 3. In the next section, we will discuss whether the resource overhead for SORTD is serious based on the above working assumption. 
4 Analysis on the resource overhead of SORTD 
For clarification, we take 2 CCs carrier aggregation in FDD to illustrate how to allocate the additional 2,3 and 4 resources needed for SORTD, for 2,3 and 4 bits transmission respectively. The 2/3/4 bits channel selections are analyzed in case of cross-carrier scheduling from Pcell and non cross-carrier scheduling respectively.
4.1 The case of cross-carrier scheduling from Pcell
In case of single antenna transmission, two resources can be implicitly determined from the two PDCCHs transmitted on the Pcell. Hence no explicit resource allocation is needed for 2 bit channel selection and 1 or 2 explicit resources derived from ARI are needed to support 3 or 4 bits respectively. 
When SORTD is configured as on, two resources can be derived from each PDCCH by using nCCE and nCCE+1, and therefore four resources are obtained implicitly. 
These implicit resources are sufficient for 2 bits channel selection also in the SORTD case. However, 1 or 2 additional explicit resources would be needed for 3 or 4 bits SORTD respectively compared to single antenna case. 
Proposal: In the case of cross-carrier scheduling from Pcell, four resources are obtained implicitly by using nCCE and nCCE+1 from each of the PDCCH’s and in the 3 and 4 bit case, the 2 and 4 additional resources respectively are obtained by using ARI. 

4.2 The case of non cross-carrier scheduling

There is only one PDCCH on the Pcell in this case, and therefore 1/2/3 explicit resources derived from PDCCH transmitted on Scell are needed for single antenna 2/3/4 bits channel selection respectively. To support SORTD, one additional implicit resource is obtained from Pcell PDCCH by using nCCE+1 and 1/2/3 additional explicit resources are needed to support SORTD respectively.
Proposal: In the case of non cross-carrier scheduling, two resources are obtained implicitly by using nCCE and nCCE+1 from the PDCCH on Pcell and the 2, 4 and 6 additional resources respectively are obtained using ARI for 2/3/4 bit ACK/NACK. 

4.3 Discussion on the required number of additional resources
It can be observed that the required additional resources to support SORTD are obtained by a hybrid solution of both implicit and shared explicit resource allocation. 
For the additional implicit resources, we don’t think it can cause any serious multiplexing capacity problems because the same principle (using nCCE and nCCE+1) has already been applied for SORTD in the no carrier aggregation case. So these resources are basically obtained “for free” and it fully covers the 2 bit case in case of cross-carrier scheduling.  
For the up to 2 (with cross-carrier scheduling) or 3 (with non cross-carrier scheduling) additional explicit resources compared to single antenna case, resource reservation by RRC is used and these resources may be shared by many users which is similar to SPS resource allocation in Rel-8. Also there is already the agreement as “Do not optimize the A/N feedback for multiple DL CC assuming large number of UEs being simultaneously scheduled on multiple DL CC”. Even for the case of not a small number of UEs performing carrier aggregation simultaneously, we can not assume that all these UEs always use format 1b channel selection rather than Format 3. Furthermore, SORTD is only triggered for a few UEs that really need performance improvement, e.g. power limited or cell edge scenario because the use of SORTD or single antenna port transmission is configurable. 

To summarize, SORTD for channel selection can be supported without a resource allocation problem. 
5 Conclusion

In this document, the resource allocation for SORTD is discussed and the required additional resources to support SORTD for 2/3/4 bits channel selection are analyzed under different CA scenarios. Based on these analysis, we don’t see the serious multiplexing capacity problem caused by the resource overhead of SORTD. Hence considering the performance benefit of SORTD which is important for the power limited scenario, we propose that

· SORTD with channel selection should not be optional for the “CA”+”UL MIMO” supporting UE 
· SORTD is supported as the TxD scheme for format 1b with channel selection.
And that
· In the case of cross-carrier scheduling from Pcell, four resources are obtained implicitly by using nCCE and nCCE+1 from each of the PDCCH’s and in the 3 and 4 bit case, the 2 and 4 additional resources respectively are obtained by using ARI. 

· In the case of non cross-carrier scheduling, two resources are obtained implicitly by using nCCE and nCCE+1 from the PDCCH on Pcell and the 2, 4 and 6 additional resources respectively are obtained using ARI for 2/3/4 bit ACK/NACK. 
· Dynamic fallback to single antenna port whenever a PDCCH is DTX or if the PDCCH detection is missed should be avoided, e.g. by allocating the nCCE and nCCE+1 resource from a given PDCCH on Pcell to different antenna ports respectively
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