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1 Summary

A previous contribution [1] submitted to the RAN1 release 6 ad-hoc meeting in January 2004 proposed both some descriptive text and simulation results on the topic of macro-diversity / simulcast combining for TDD MBMS.  The text proposals were directed at TR25.803 [2].
The conclusion of the meeting was that simulated coverage results should be directed towards TR25.803 but that the descriptive text should be directed towards TS25.346 [3].

This document contains a text proposal for TS25.346 section 7.1 describing possibilities for macro-diversity and simulcast combining for TDD MBMS.
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7
MBMS Reception and UE Capability

7.1
Selective Combining for MBMS PTM transmission

In RAN WG2 #40 the selective combining for MBMS ptm transmission was seen possible from RAN2 point of view. The assumption is that the various cells provide similar RB bit rate, and the selective combining is utilized by RLC numbering. Thus, there exist one RLC entity in the UE side.

To support selective combining some improvements (RLC Sequence Number management...) to UM RLC are needed. 

For selective combining there exist one RLC entity per ptm RB per cell group in CRNC. All cells in the cell group are under the same CRNC, i.e. Iur support is not considered.

The UE capability requirements are needed to be revisit with RAN1 if selective combining is to be supported. Current UE capability requirements in chapter 7.2 are requirements defined without selective combining.

For TDD, the maximum ratio combining can be used in addition when Node-Bs are synchronized (to check status with RAN1 and RAN3)

7.1.1

Simulcast Combining for TDD
In contrast to FDD, downlink macro diversity has not been a characteristic of TDD during release 99/4/5.  As such TDD receivers are not typically designed to facilitate the simultaneous reception of multiple radio links and the incorporation of such a requirement for MBMS in TDD would have non-trivial impacts on the receiver design.

Much of the receiver complexity increase associated with the combining of multiple radio links in the UE can however be avoided in TDD by combining macro-diversity with timeslot re-use.  This also allows for the throughput gains from timeslot re-use to be combined with further gains from macro diversity.

In such a scheme, the transmissions of the same information from the multiple participating cells are arranged such that they arrive at the UE on substantially different timeslots, thereby removing the requirement at the UE to detect multiple cells in the same timeslot.
As such, cells are partitioned into transmission “groups” or “sets”.  Each transmission set is allocated a timeslot (or set of timeslots) for MBMS transmission.  The assigned slots are typically exclusively used by that MBMS set; sets do not transmit when another set is active.  The UE attempts to receive information from each set and to combine them at the physical layer in order to enhance reception reliability.

Figure 7.1.1.1 shows such a scheme applied to a tri-sectored deployment model.  3 timeslots (t1, t2 and t3) are allocated to each sector for the purposes of MBMS transmission.  Each sector is assigned to a particular “MBMS transmission set”, set 1, 2 or 3.

An MBMS data unit or transport block is encoded over several radio frames (eg: 80ms TTI).  The physical channel bits that result are effectively transmitted three times; once by MBMS set 1 in timeslot t1, once by MBMS set 2 in timeslot t2, and once by MBMS set 3 in timeslot t3.
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Figure 7.1.1.1 – Example of non-time-coincident macro diversity transmission

A given UE may be configured to listen to the separate transmissions of the MBMS physical channels (one from each set) which, over the course of the TTI, correspond to the MBMS transport block(s).  The signals from each MBMS set are largely non-time-coincident and do not require the use of an extensively modified receiver architecture –a receiver architecture resembling that of a normal “single-radio-link” TDD receiver may be used.  The received soft information may be buffered and combined across MBMS sets during the course of the TTI by the physical layer.  Non-time-coincident TDD simulcast transmissions may be decoded at the UE by selection combining (either CRC based or SNR based) or by maximum ratio combining.
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