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1. SUMMARY

This contribution discusses the issue identified in RAN1 #28 regarding closed loop transmit
diversity [1] and more general considerations regarding the selection of closed loop modes.

After further consideration of closed loop mode 2 verification performance [12], there still do not
appear to be any factors significantly differentiating the performance of either closed loop mode 1
or 2 over the patterns observed in release ‘99. As in release '99, both modes have been reported [2]
to provide significant throughput enhancements, with either mode performing better, depending on
the conditions. The two modes may also be used under somewhat different configurations (mode 1
is limited to slot formats with 2 or more pilot symbols).

Adopting both modes maintains compatibility with the mandated use of both closed loop modes in
release '99 UEs. It is also consistent with the philosophy that a release '99 feature should be
applicable to HSDPA where there are no technical reasons prohibiting co-existence of HSDPA and
that feature. As discussed below, we observe no technical reasons that would prohibit the co-
existence of either closed loop mode.

We therefore recommend that both modes 1 and 2 be supported for HS-DSCH. A draft CR
indicating the required changes to 25.211 is attached.

2. DISCUSSION

During RANL1 #28, a single issue was identified as requiring investigation [1]:
» Closed loop weight verification performance

Discussion during the meeting and in [4] indicated that further results on the relative
verification performance of closed loop modes 1 and 2 were desired. New results are
available in [12], which consider UE verification performance under relatively difficult
verification conditions. It is shown that mode 2 provides improved FER and link throughput
performance over mode 1 at pedestrian speeds, even when a reduced number of dedicated
pilot bits is present and 16QAM with high rate codes are used.

Note that UE verification is not the only way to obtain robust closed loop transmit diversity
performance for HS-DSCH. At slow speeds, robust performance with both closed loop
modes can be obtained even without UE weight verification through error mitigation
techniques such as node B verification or through repeated FBI bits [2,11].

There are some additional considerations regarding closed loop transmit diversity beyond those
identified for further discussion at RAN1 #28:

» Compatibility with release '99 functionality
Since the working assumption is that a single set of antenna weights will be used for
HSDSCH and associated channels, constraining the use of a given diversity mode for release
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5 will also constrain the release '99 functionality. Adopting both modes maintains
compatibility with the mandated use of both closed loop modes in release '99 UEs.

Since release 5 is an extension of release '99, a given feature should be supported if it is
compatible with HSDPA.

The integration of existing release’ 99 features into HSDPA has been discussed in RAN1. It
is believed by various companies [5] that since HSDPA is an extension of release '99, if
there are no technical reasons prohibiting co-existence of HSDPA and an existing release
'99 feature, by default HSDPA should support that feature. It is our feeling that benefits of
both closed loop diversity modes over open-loop and single antenna have been consistently
shown [2,6-10], and while there may not be consensus on the difference in performance of
the two modes, there has not been shown a technical reason preventing coexistence of
HSDPA and either mode.

Both modes 1 and 2 both provide benefits under different conditions.

In Motorola’s experience [2], either mode may have somewhat better link throughput
performance, depending on the condition tested. Mode 2 tends to have better gain at slow
speed, and mode 1 at higher speeds. Similar behavior was observed in release '99 [3].
(Perhaps one might argue that mode 2 is even more useful in HSDPA, due to the expected
higher fraction of low speed UESs.)

Also, there are different restrictions on the use of modes 1 and 2. Mode 1 is somewhat less
flexible in that it can only be used with slot formats that have 2 or more pilot symbols (in
order for the pilots to remain orthogonal).

3. REFERENCES

[1]
[2]
[3]
[4]

[5]
[6]

[7]
[8]

[9]
[10]
[11]

[12]

TSG RAN WG1 Secretary. “Draft minutes of TSG RAN WG1 #28 meeting,”
TSGR1#29(02)1197, Shanghai, China, November 5-9, 2002

Motorola. “HS-DSCH Closed Loop Tx Diversity Mode 1 and Mode 2 Throughput,”
TSGR#28(02)1124, Seattle, USA, 19-22 August 2002

Motorola. “Release 5 Closed Loop Transmit Diversity Issues,” TSGR#27(02)0980, Oulu,
Finland, July 2-5, 2002

Ericsson. “Inclusion of closed loop mode transmit diversity for HSDPA,”
TSGR#28(02)1078, Seattle, USA, 19-22 August 2002

Ericsson. “Phase reference for HSDPA,” TSGR#27(02)0897, Oulu, Finland, July 2-5, 2002
Lucent. “Impact of HARQ buffer corruption on TxAA performance in HSDPA,”
TSGR1#26(02), Gyeongyu, Korea, May 13-16, 2002

Motorola. “Performance of Closed Loop Tx Diversity on Measured Channels,”
TSGR#27(02)0981, Oulu, Finland, July 2-5, 2002

Motorola. “HSDPA Closed Loop Transmit Diversity performance for different schedulers
when HS-SCCH and Associated DCH are explicitly modeled”, TSGR#26(02)0721,
Gyeongyu, Korea, May 13-16, 2002

Texas Instruments. “Link-level performance of TXAA mode 1 with antenna verification for
HSDPA,” TSGR#27(02)0872, Oulu, Finland, July 2-5, 2002

Motorola. “HS-DSCH Closed Loop Tx Diversity Throughput with Feedback Error,”
TSGR1#26(02)0797, Gyeongyu, Korea, May 13-16, 2002

Motorola. “FBI Error Mitigation for Closed Loop Tx Diversity,” TSGR#27(02)0979, Oulu,
Finland, July 2-5, 2002

Motorola, “HS-DSCH Closed Loop Tx Diversity Mode 1 and Mode 2 Robustness”,
TSGR1#29(02)1340, Shanghai, China, November 5-9, 2002



