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1 Introduction
In RAN1#69, the sequence generation for UE-specific reference signals associated with PDSCH is agreed as follows:
· For the DMRS sequence initialization
· Two candidate values of X are configured: x(0) and x(1)
· nSCID  is reused for dynamic selection of x(0) or x(1) only for rank 1 and 2

· Note that nSCID equals to 0 for the rank larger than 2 and x(0) is used

· The value range of x(n) (0<=n<2) is 0 – 503
This sequence initialization method enables the network to perform DM-RS orthogonal UE multiplexing with other cell UEs or operate in DPS (if 
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 bit will be agreed for PDSCH REs mapping signalling) by dynamically selecting one of two configured scrambling sequences (
[image: image2.wmf]0

DMRS,

ID

n

and 
[image: image3.wmf]1

DMRS,

ID

n

; i.e. corresponding to x(0) and x(1), respectively) from two TPs. The dynamic selection of the scrambling sequences is implemented via DCI signaling by indicating nSCID value (0~1) and the 
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 is determined accordingly.
As for PDSCH associated with SPS-activation by DCI format 2D, the UE-specific RS generation for PDSCH is based on nSCID in the DCI and 
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) configured by higher layer signaling [1]
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[2]. In addition, PQI (PDSCH RE Mapping and Quasi-Co-Location Indicator) will be signaled by DCI format 2D based on the agreement in RAN1#70bis. However, neither it has been discussed nor the current specification needs to be clarified for UE-specific RS generation and PQI assumption associated with SPS PDSCH [3].
This contribution provides our views on UE-specific RS generation and PQI assumption associated with SPS PDSCH when a UE is configured with TM 10.
2  Discussion for TM9 in Rel-10
In section 7.1 of [5], it states:
If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the SPS C-RNTI, the UE shall decode the PDCCH on the primary cell and any corresponding PDSCH on the primary cell according to the respective combinations defined in Table 7.1-6. The same PDSCH related configuration applies in the case that a PDSCH is transmitted without a corresponding PDCCH. The scrambling initialization of PDSCH corresponding to these PDCCHs and PDSCH without a corresponding PDCCH is by SPS C-RNTI.
The underlined sentences represent the same PDSCH configurations as given by SPS activation are used for SPS PDSCH and the scrambling initialization parameter on PDSCH uses SPS C-RNTI value for 
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As for DM RS sequence initialization, TS36.211 [4] states in section 6.10.3.1:
The pseudo-random sequence 
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 is defined in Section 7.2. The pseudo-random sequence generator shall be initialised with 
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 at the start of each subframe. The value of 
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is zero unless specified otherwise. For a PDSCH transmission on ports 7 or 8, 
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 is given by the DCI format 2B or 2C [3] associated with the PDSCH transmission. In the case of DCI format 2B, 
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 is indicated by the scrambling identity field according to Table 6.10.3.1-1. In the case of DCI format 2C, 
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 is given by Table 5.3.3.1.5C-1 in [3].
Therefore, for UE-specific RS sequence generation associated with SPS PDSCH, 
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 is used for sequence initialization. In other words, a fixed parameter of 
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 is used for SPS-PDSCH regardless of the used DM RS initialization parameter in SPS activation.
3 Discussion for TM10 in Rel-11
In [1], pseudo-random sequence for UE-specific RS associated with PDSCH is defined as:
The pseudo-random sequence 
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 at the start of each subframe. 

The quantities 
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 if no value for 
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 is provided by higher layers or if DCI format 1A is used for the DCI associated with the PDSCH transmission
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The value of 
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 is zero unless specified otherwise. For a PDSCH transmission on ports 7 or 8, 
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 is given by the DCI format 2B or 2C [3] associated with the PDSCH transmission. In the case of DCI format 2B, 
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 is indicated by the scrambling identity field according to Table 6.10.3.1-1. In the case of DCI format 2C, 
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 is given by Table 5.3.3.1.5C-1 in [3].

Hereafter, we discuss the following four options for DM RS sequence utilization associated with SPS-PDSCH.

Option 1) The same RS parameters of 
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associated with SPS-PDSCH are used as those associated with PDSCH corresponding to SPS activation.
The PDSCH related information for SPS PDSCH such as resource allocation, MCS, DM RS cyclic shift, and etc. is configured by SPS activation. Given PDCCH/EPDCCH is most likely to select the best TP for PDSCH transmission, it is also preferable for UE-specific RS associated SPS PDSCH to follow the same UE-specific RS parameters as those associated with PDSCH corresponding to SPS activation assuming PDCCH/EPDCCH for SPS activation selected a proper TP. By doing this, the proper TP can be selected without introducing additional signalling in a semi-static manner (i.e. semi-static point selection by SPS activation in a SPS process). In addition, if PQI (PDSCH RE Mapping and Quasi-Co-Location Indicator) is signalled via DCI format 2D for SPS activation, the UE may assume the same PQI value for SPS-PDSCH as signalled via SPS activation.
Option 2) The predetermined RS parameters of 
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 associated with SPS-PDSCH are used. 
For example, the UE-specific RS parameters of 
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 associated with SPS-PDSCH can be fixed as 
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. In consequence, virtual cell ID for sequence initialization can be also set as 
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 is physical cell ID. However, this potentially limits the flexibility of UE multiplexing with other cell UEs or DPS operation (if 
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 bit will be agreed for PDSCH REs mapping signalling) to select the preferred TP in all SPS PDSCH transmissions. In addition, regardless of PQI value in DCI format 2D for SPS activation, the predetermined PQI value can be also assumed for SPS-PDSCH.
Option 3) The used RS parameters of  
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 associated with SPS-PDSCH are configured by RRC signalling.
The UE-specific RS parameters of 
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 associated with SPS PDSCH are configured by RRC signalling. This could also support TP selection in more long term manner than Option 1). However, it incurs unnecessary RRC signalling and requires more frequent RRC configuration to operate in the same way as Option 1). In addition, regardless of PQI value in DCI format 2D for SPS activation, the RRC configured PQI can be assumed for SPS-PDSCH.
Option 4) Two candidate RS parameters of 
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 and UERS ports associated with SPS-PDSCH are configured by RRC signalling and UE performs blindly detection on which RS parameter is actually used in one SPS-PDSCH transmission.
The main motivation of this option is to allow flexibility of UE multiplexing with other cell UEs or DPS operation (if 
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 bit will be agreed for PDSCH REs mapping signalling) to select the preferred TP dynamically in a SPS process. Since PQI may be indicated in the DCI bits, it’s not possible to signal PQI in SPS-PDSCH subframes. Because the length of one SPS transmission usually matches the traffic pattern, e.g. one 2 seconds talk spurt in case of VoIP, it can be much longer than channel coherent time, e.g. 200ms for 3km/h UE at 2GHz. Switching the transmission point faster than one SPS transmission cycle may lead to better performance. However, the UE complexity is increased due to blind detection and it may also have some compatibility issue with per TP MU-MIMO operation.
4 Conclusions 
This contribution discussed the usage of UE-specific RS sequence associated with SPS PDSCH. The following three options were discussed to handle this:
· Option 1) The same RS parameters of 
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associated with SPS-PDSCH are used as those associated with PDSCH corresponding to SPS activation. If PQI (PDSCH RE Mapping and Quasi-Co-Location Indicator) is signalled via DCI format 2D for SPS activation, the UE may assume the same PQI value for SPS-PDSCH as signalled via SPS activation.
· Option 2) The predetermined RS parameters of 
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 associated with SPS-PDSCH are used. Regardless of PQI value in DCI format 2D for SPS activation, the predetermined PQI can be assumed for SPS-PDSCH.
· Option 3) The used RS parameters of  
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 associated with SPS-PDSCH are configured by RRC signalling. Regardless of PQI value in DCI format 2D for SPS activation, the RRC configured PQI can be assumed for SPS-PDSCH.
· Option 4) Two candidate RS parameters of 
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 and UERS ports associated with SPS-PDSCH are configured by RRC signalling and UE performs blindly detection on which RS parameter is actually used in one SPS-PDSCH transmission

Based on the discussions so far, Option 1) is preferred due to no need introducing additional RRC parameters and its simplicity while it can provide the semi-static or dynamic TP selection in a SPS process.
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