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1. Discussion

RAN WG1 thanks RAN WG2 for their liaison on physical layer aspects of MBMS. Since receiving the liaison RAN WG1 has held two sessions on MBMS and received contributions on the various topics on which RAN WG2 requested information. Answers and or comments to the RAN WG2 questions are provided below (the original RAN WG2 questions have been repeated in blue for clarity).

 1. Simulcast transmission of MBMS content

· Physical Layer benefits of the simulcast transmission of MBMS content with corresponding autonomous soft combining in the UE

	Data Rate
	TTI
	Ec/Ior [%]

	
	
	No SHO

No STTD
	No SHO

STTD
	SHO

No STTD
	SHO

STTD

	64 kbps
	20 ms
	30% 
	16% 
	9% 
	7% 

	64 kbps
	80 ms
	18% 
	12% 
	7% 
	6% 


Table 1- Required Tx Ec/Ior for 1% BLER – 3 kph –Case 2 (25.101), G=-3 dB

RAN WG1 has received contributions on the performance of MBMS transmission under various configurations, including simulcast. Table 1 is an example of such results which shows the required power fraction for example service rates (64 kbps) and various UTRA configurations to achieve 1% BLER at –3 dB geometry. The values highlighted in yellow shows the baseline Release-99 performance for the selected configuration and the red numbers show corresponding numbers when considering simulcast. 

These numbers are examples only and the SHO results have not been validated by RAN WG1. For further evaluation work in RAN WG1 it is necessary to define more precisely the range of target service rates and target QoS (incl. delay requirement if any) in light of the actual codec requirements foreseen for MBMS services.

· Analysis of related Physical Layer issues, e.g. timing requirements in UTRAN, UE memory requirements to perform autonomous soft combining of simulcast transmissions, etc.

The performance analysis presented at RAN WG1 for MBMS assume a S-CCPCH solely used for MBMS services in addition to a S-CCPCH for PCH and FACH.

With respect to timing requirement in UTRAN and UE memory requirements, RAN WG1 sees that there is a trade-off between the UE and network complexity (i.e. timing accuracy requirements) associated with simulcast and combining in the UE. Current UE Rx window would allow for 80us to be shared between network timing differences and differences in propagation delays. Increasing the RX window size in the UE would relax the network timing accuracy requirement but result in larger Rx window size  requirement in the terminal.

In addition, comments were received that the major impact of simulcast is related to the overall network (protocol) architecture and operation and that further investigation is necessary before concluding that simulcast is feasible and beneficial on the network side.

2. Tx diversity

· Applicability to MBMS

STTD is applicable to common channels as of R99 and is therefore possible to use STTD in the context of MBMS transmission on common channels. As shown in table 1, STTD reduces the required Ec/Ior. Some operators expressed concerns that Tx diversity cannot be always applied in their network from deployment point of view; this issue is not specific to MBMS.
3. Physical channel for the Point to Multipoint transmission of MBMS content

· reuse of existing common or shared channels, or possibly the use of a new Physical channel

Re-use of existing common channels is possible.   The study of the use of downlink shared channel types for MBMS applications is not yet complete. As a general principle, introduction of new physical channels should be avoided.

· Analysis on the efficiency and the UE complexity of any new Physical channel(s)

N/a

4 Long block codes

· Potential benefits of the use of long block codes for the transmission of MBMS content

Assuming enough diversity can be provided through R99 techniques (STTD, longer TTI) and/or cell combining in the UE, outer code would not significantly improve the MBMS channel performance. If for complexity or deployment reasons these other techniques are not available outer coding may provide valuable performance improvements.

Independently of the basic performance aspect, outer coding error correction capability would allow for potentially seamless hand-over between cells even when cells are loosely synchronized (e.g. frame level synchronization) and thus could be seen as a fallback solution when simulcast is not available/feasible.

· Analysis of the corresponding UE complexity

Introduction of block coding requires a new coding technique in the UE and network and therefore is a significant addition to the coding chain. Some companies expressed the view that this should be avoided.

5. Power control on the Point to Multipoint channel

· Potential benefits of the use of power control for the Point to Multipoint channel

RAN WG1 received contributions showing that inner loop power control was beneficial when the number of users jointly power controlled is small. So far contributions showed that these gains could not be maintained as the number of users was increased. The analysis of inner loop power control for point to multipoint channel is not yet complete. 

Contributions also showed that open loop power control (e.g. based on measurement reports) may also allow for power reduction when a small number of users is served. 

Power control gains would be in addition to the gains obtained with STTD and longer TTI.

· Analysis of the corresponding UE complexity

RAN WG1 has not considered this aspect yet. 

Other proposed improvements

RAN WG1 received contributions on the possibility to use TTI . longer than 80 ms  to further increase the time diversity. Results confirmed that longer TTI provide some gains. Support for TTI longer than 80 ms would require changes to TS 25.212 and 25.306. 

2. Action

As outlined in the response to question 1 the eventual performance merit of simulcast/soft combining (as well as other enhancing techniques) relative to existing release 99 techniques depends on the actual QoS requirement for MBMS services (coverage, error rates, delay, …). 

Before RAN WG2 makes a decision on the introduction of non release-99 techniques it is important for RAN WG1 to refine the performance analysis based on specific QoS requirements. Also, the raw performance merit should be balanced with the overall system benefits and complexity increase.
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