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1. Summary
Q1: Have any companies come to a new conclusion whether to support TxD?
Positive to support: Huawei/HiSilicon,  

Negative to support:  RIM, MediaTek (not be mandated)
Neutral: CATT, IDCC (wait until resource allocation scheme is finalized)
Q2: In case supporting TxD, is the maximum number of resource for SORTD 4? (i.e, no TxD in cases when SORTD would require more than 4 resources).
Limit to 4: 

Not limit to 4: Huawei/HiSilicon, MediaTek, IDCC
Neutral: CATT, RIM (depends on resource allocation scheme)
Observations on resource issues
· SORTD should be supported for 3 and 4 bits A/N since the resource overhead is under eNB control; eNB configures whether SORTD shall be used for channel selection or not on a per-UE basis.
· Though limiting the maximum number of resource for SORTD 4 may resolve the overhead issue, it also degrades the gain and limits the application scenarios of SORTD. 
· We should consider a limit to 4 resources if there is sufficient benefit from a resource allocation perspective. RAN1 have not yet discussed how to allocate 8 resources for SORTD.
· 4 resource limit would be error-prone for the eNB, unless another rules is devised that make the usage of Tx-D independent from the instantaneous activated DL CC’s, or the number of DL assignments that the handset received.
	Proposal: 

Conclude the support of SORTD for format 1b with channel selection after resource allocation scheme is finalized.



2. Comments from each company

	Huawei, HiSilicon
	Q1

An observation of significant performance benefit for TxD with channel selection over the single antenna case seems consistent among the companies who have done the evaluations, with a gain between 0.8 and 1.6 dB depending on the used channel model. Huawei and HiSilicon therefore support the inclusion of SORTD with channel selection in Rel.10.
Q2

Although the case of 2 bits A/N with SORTD using 4 resources is straightforward from a resource allocation perspective, we don’t see any major obstacle in supporting also SORTD for 3 and 4 bits A/N. Up to 8 resources can be made available for those UEs that supports both DL MIMO and CA simultaneously (which is not believed to be a large number of UEs). The resource overhead is under eNB control since it configures whether SORTD shall be used for channel selection or not on a per-UE basis.

	CATT
	We are neutral at this moment on the support of SORTD for PUCCH format 1b with channel selection, since the resource allocation scheme (even for non-TxD case) is not clear/agreed yet.

	RIM
	Q1
While we are proponents of TxD for channel selection, because SORTD’s inefficient use of resource is problematic for channel selection, we feel that SORTD should not be mandated for use with channel selection in Rel-10 UL MIMO UEs.  

In our understanding, TxD schemes are mandated because they are needed to improve coverage or capacity.  Since UL MIMO will be optional in Rel-10 UEs, Rel-10 cell coverage will be set by single antenna UEs. Because SORTD uses 2x PUCCH resource but in our observation has a performance gain of less than 2 dB relative to single antenna, it is not clear to us that there would be a net capacity benefit to PUCCH from its use.  Furthermore, practical aspects such as L1 signaling to allocate up to 8 PUCCH resources in the context of carrier aggregation could potentially further limit its use and therefore its benefit to system capacity.  Since the benefit for coverage or capacity is not clear, we do not see a reason to mandate SORTD for channel selection.

We do not dispute that TxD can lower the required transmit power and/or facilitate PA power combining and that this has some potential for benefit to the UE.  However, this does not require that SORTD be mandated
Q2

Given the agreement from last meeting that a Rel-10 SORTD scheme for channel selection would require double resources compared to single tx and the current working assumption from R1-105476 that single antenna channel selection uses 3 resources for 3 Ack/Nack bits, SORTD would then support at most 2 Ack/Nack bits for channel selection. Because of this lack of support for 3 and 4 Ack/Nack bits, and since format 1b carries 2 Ack/Nack bits, we do not feel that the 4 resource limit leads to a clean solution for SORTD.

On the other hand, a resource limitation might be useful if it could simplify L1 signaling for resource allocation.  In our recollection, RAN1 have not yet discussed how to allocate 8 resources for SORTD, so we hesitate to rule out the 4 resource limit at this stage.

Therefore, while we do not feel that the 4 resource limit will help make SORTD more useful for channel selection, we should consider a limit to 4 resources if there is sufficient benefit from a resource allocation perspective.



	MediaTek
	Q1
Although TxD does provide additional gain to enhance the performance of PUCCH format 1b with channel selection, it is still not clear to us whether it is beneficial to the system while considering the increased resource overhead.   So currently, we feel that the reason or needs to mandate TxD for PUCCH format 1b with channel selection in Rel-10 are not strong and thus we incline to oppose to it.

Q2

Though limiting the maximum number of resource for SORTD 4 may resolve the overhead issue, it also degrades the gain and limits the application scenarios of SORTD.  With this limitation, we feel that the necessity of enabling  TxD becomes even weaker.

	IDCC
	Q1
We prefer to defer a final decision on the inclusion of Tx Div for PUCCH Type 1 with CS until we have agreed on the final details on the resource allocation scheme.
Q2

In case of inclusion of Tx Div for PUCH Type 1 with CS, it is a desirable property that the Tx Div scheme for Type 1 / CS works for all N=2, 3 and 4. We should avoid a design where the PUCCH Type 1 / CS Tx Div scheme is limited to sub-cases only (ex: Tx Div used for N=2 only, but not used for N=3 and 4) because we need to limit the overall number of PUCCH resources to not more than 4. Such an approach would be error-prone for the eNB, unless another even more fanciful set of rules is devised that make the usage of TxDiv for Type 1 / CS independent from the instantaneous activated DL CC’s, or the number of DL assignments that the handset received. This would give raise to even more protocol needed in R10 which we do not see desirable. The benefit and need of additional link-level gains just for the case of N=2 AN bits may be questioned. 



	
	Q1
Q2
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