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RAN-WG1 would like to thank RAN-WG3 for his efforts on standardization of the WG1 related issues. This document describes the answers to the liaison statement regarding SSDT (R1-99f24). WG1 would appreciate it much if WG3 could kindly handle SSDT so as to finalize its standardization in time for release 99.

1. Is it possible to operate SSDT when only one cell site is connected to UE, i.e. to say keep ssdt on all the time irrespective of the number of active cells. WG3 believes that this question can be clarified by identifying the following points

(1) The impact on performance due to the site selection error in case of the only one radio Radio Link in the active set and ssdt in on.

[Answer] When SSDT is operated irrespective of the active set size, the Node-B in case of the size of one has to recover the ID code word which is not needed really. This will lead to a needless site selection error at the Node-B. However, according to the simulation studies, the DL capacity degradation due to such a site selection error was very small as shown in the following figures.
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Fig.1 Outage probability vs system load. The system load is defined from the offered traffic, bit rate and spreading bandwidth. The figure (a) and (b) show the cases of short length CW and long length CW, respectively. 6 independent path Rayleigh fading, 6 RAKE fingers, and Pedestrian speed of UE are assumed.

From the above results, WG1 concludes that the DL performance degradation is small enough even if SSDT is operated in case of the active set size of one.
(2) The degradation of UL performance in the same case due to continuously transmitting FBI field within UL DPCCH

[Answer] UL performance degradation which takes place by the introduction of UL FBI field was intensively investigated in the adhoc group (Adhoc#7) within RAN-WG1. The reference [1] indicates us the amount of degradation, hence the required Eb/No loss. We also find [2] as the summary of the relating discussion. Now assume that the UL capacity is proportional to Eb/No gain and then compare two cases; SSDT is not operated during the active set size of one; SSDT is always operated irrespective of the active set size. In the latter case, UL DPCCH structure always includes 1 bit FBI produced by puncturing 1 pilot bit. In the former case, UL DPCCH structure used in the active set size of one includes no FBI bits. Eb/No loss due to the pilot bit puncturing has been evaluated of 0.2 dB in [1]. Define the capacity given by the former case as C and 50% UE is in SHO, and then the capacity of the latter case can be calculated as follow,

(0.5*0.9550 + 0.5)*C  =  0.9775 C

From this result, UL capacity is reduced by about 2.3% due to the continuous transmission of FBI bits. In contrast to this, a DL capacity gain greater than 40% can be achieved by SSDT for pedestrian UE. So, WG1 concludes that UL performance degradation is small enough compared to DL capacity gain achieved by SSDT if UE always transmits FBI bits irrespective of the active set size.

From the clarifications to the above two items, WG1 concludes that SSDT is possible to be operated when only one cell site is connected to UE.

2. In WG3’s specification, DL transmission power of Node-B’s in the same active set is balanced by the reference power informed by Serving RNC to each Node-B. Should this power reference be applied to a hidden power of P1, which has been defined in SSDT parts of TS25.214? If so, could WG1 adapt the definition of the Tx code power measurement to include SSDT case?
[Answer] Yes, the power reference should be applied to P1. However, there is no description in WG1 specifications regarding this function. WG1 does not take into account in its specifications any functions relating to UTRA network operation. In this sense, the standardization of the code power reference is out of scope of the WG1 specifications. WG1 would appreciate it much if WG3 could handle this in his specifications if necessary.

3. Currently WG3 has a working assumption to set the UL DPCCH FBI structure (default, 2bit, 1bit).  What is required at Node-B, for Node-B to interpret these FBI fields (S and D fields)? Should the serving RNC explicitly inform Node-B, in addition to the DPCCH structure, also about how many bits of S and D fields of FBI should be assigned respectively. Or is it enough for the serving RNC to indicate only activation status of SSDT and/or TxAA to Node-B?

 [Answer] It is not enough to only send the activation status of SSDT because there are 2 cases of the bit number of FBI S field used in SSDT operation. On the other hand, since the operation of FB mode Tx diversity is limited to only 1 bit of FBI D filed [3], it is not needed to explicitly indicate the bit number of FBI D field. Instead of that, however, it needs to have an indicator to choose Mode-1 or Mode-2 for FB mode Tx diversity. As a conclusion, we can summarize the situations as follows.

(1) SSDT

 Needs S field indicator to choose 1bit or 2bit of FBI S field. However, we should note that the use of 2bit FBI is inhibited in case of the parallel operation of FB mode Tx diversity and SSDT.
(2) FB mode Tx diversity 

 Needs activation mode indicator to choose Mode-1 or Mode-2. This indicator automatically indicates that 1 bit of FBI D filed is assigned irrespective of parallel operation of FB mode Tx diversity and SSDT. The use of 2 bit FBI is not defined for the homogeneous operation of FB mode Tx diversity.
In addition, for completely setting the UL DPCCH structure per UE, WG1 believes that WG3 needs to specify TFCI presence indicator as well.
We can find WG2 specification [5] (also see [4]) regarding SSDT and FB mode Tx diversity. WG1 believes that this specification will be a good reference for WG3 in considering the standardization of these two functions. By looking at them, the specifications of SSDT and FB mode Tx diversity have been documented in line with the above guidelines.

Reference

[1] CSELT, “Impacts of the number of pilot bits on the uplink performance”, R1-99170, March 1999.

[2] Adhoc#7, “Report of Adhoc-7: slot structure”, R1-99158, March 1999.

[3] TS25.211 and TS25.214
[4] DoCoMo, “Proposal of parameters for UL DPCH info”, R2-99B81, September 1999.

[5] TS25.331 v1.5.0 (RRC protocol specification), RP-99468, October 1999.
