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1. Introduction
RAN#36 has approved a work item on MBSFN DOB ‎[1]. In RAN#36, some technical concerns with MBSFN DOB being addressed as an optimized broadcast mode in TDD were raised in ‎[2] and ‎[3]. In this contribution we discuss the relevance of these technical concerns which all mainly refer to claiming that MBSFN DOB is suboptimal in comparisons with MBSFN TD-CDMA. 
2. Claims and their relevance
The claimed shortcomings of MBSFN DOB vs. MBSFN TD-CDMA can be summarized as:
· Lack of support for SF1, leading to higher density of MBSFN DOB base stations
· Significantly higher RF-related battery consumption due to longer duty cycles

· Higher baseband complexity

In addition to these claims, backward compatibility and emission issues were raised.

2.1. Lack of support for SF1

It is claimed that due to lack of SF1 support, DOB cannot benefit from a reduced PA back-off. It is true that MBSFN DOB does not support SF1, but
· We do not see the significant benefits by using SF1 from a power back-off point of view, since there are other ways to handle PAPR by NodeBs. In the base stations, sofisticated and efficient PAPR reduction schemes can be deployed such that PAPR is reduced and at the same time maintain proper modulation quality. Consequently, the NodeBs transmitters are not affected in the same way as the terminal. UEs utilize the cubic metric (CM) which is based on empirical measurements on a set of UE power amplifiers. Thus, CM as used ‎[3] is not a valid metric for NodeBs.
· We believe that a typical service bit rate for mobile TV will be 256 kbps, and with SF1 only 14 such mobile TV channels can be broadcasted with 3.84Mcps TD-CDMA configured for full carrier SFN operations (all slots for broadcast). As indicated in ‎[4]
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‎[5], MBSFN DOB
 has the potential to broadcast 50% more channels (256 kbps) and MBSFN tends to lead to code limitations rather than power limitations. Although we do not believe in any “boosted” power through SF1 and MBSFN is not necessarily power limited, we do not see the point by using “boosted” power to increase the service bit rates by 30% (320 kbps). However, MBSFN DOB has the potential to broadcast at least 14 channels with service bit rates around 320 kbps.
· We do not see that SF1 is useful when deploying networks for mixed traffic with non-MBSFN and MBSFN (partial carrier SFN). The claim of 30% less base stations for MBSFN TD-CDMA deployment vs. DOB will not be true since the number of TD-CDMA base stations needs to be dimensioned for non-MBSFN and uplink traffic. The claimed benefits with SF1 cannot be counted in mixed traffic scenarios. Thus, optimized MBSFN networks do not support mixed traffic on the same carrier, i.e. a network that is optimized for broadcast uses all available slots for MBSFN transmission.
By promoting SF1, broadcast only is the target which is emphasized by the claimed 30% reduction of base stations to which we disagree. Clearly no duplex occurs in full carrier SFN operations and speaking about a certain duplex technology then becomes obsolete. For pure broadcast, the differences between MBSFN DOB and MBSFN TD-CDMA refer in principle to TDM and slot structures, i.e. how the bits are sent in the air, rather than to duplex technologies. However, as the proponents of MBSFN TD-CDMA have chosen to standardize their broadcast schemes as part of TDD, the same applies then also for MBSFN DOB.
2.2. Battery consumption
We agree that MBSFN TD-CDMA can support shorter UE RF duty cycles due to slot based TDM of services instead of TTI based TDM as is the case for MBSFN DOB (7% duty cycles for TD-CDMA and 25% for DOB in the case of 256 kbps services). We also agree that short duty cycles are beneficial for the RF-related power consumption. However, by taking e.g. the power consumption for the mobile screen into account, the differences in practice will not be that significant as claimed in ‎[3]. Furthermore, any power saving from lower duty cycles will be offset by additional power consumption for MBSFN TD-CDMA, e.g. due to the need of additional components in a dual mode FDD/TDD UE. The potential for a one-chip solution with FDD is one of the inherent benefits of MBSFN DOB.
2.3. Decoding complexity
The claimed drawback of an increased physical layer throughput (in Mbps) for decoding is a non-issue, considering that as of August 2007 state-of-the-art HSPA UEs support 3.6 and even 7.2 Mbps, which is significantly larger than the physical layer throughput experienced with MBSFN. Looking at the number of bits to be decoded per TTI, the values proposed for DOB in ‎[7].
 are not seen as problematic from our experience of implementing UE chip sets. Furthermore, the proposed UE capability for MBSFN DOB is the same as for MBSFN FDD, which were approved with no raised concerns.
2.4. Backwards compatibility and emission issues
It is claimed that MBSFN DOB will cause serious cell search problems for legacy TD-CDMA UEs. We do not see the significant impact on the user experience for TDD legacy phones during cell search, since we are talking about tens of ms longer search time at only at power-on and only with roaming UEs. In other words, in very rare cases there may be a slightly longer cell search time, which is hardly notable by the user. 
Compared to the situation of a legacy WCDMA UE trying to access a MBSFN FDD carrier (where nobody ever raised concerns on), the situation of a TD-CDMA legacy UE accessing a MBSFN DOB carrier is better, because the UE does not have to perform both cell search steps and then read the BCH to find out that this is an MBSFN cell. With MBSFN DOB, the legacy UE will already find this out during the second cell search step (secondary search code), and does not need to read BCH. We find it difficult to accept the argumentation that MBSFN DOB cannot be approved for a reason that is overall a very small issue, and in particular less of an issue than for MBSFN FDD.
Regarding the emission issues, we do not think there are any particular interference issues for MBSFN DOB. The DOB solution has to fulfill all current TDD radio requirements, including spectrum masks. Furthermore, the co-existence issues will be the same as for the MBSFN TD-CDMA, since the SFN gain breaks when it is interfered with a non-SFN signal and vice versa.
3. Conclusions

In this contribution we have addressed the concerns raised in ‎[2] and ‎[3], as already done orally during the RAN plenary in June. As a conclusion we do not see any technical reason not to approve the set of CRs brought forward again in ‎[8]
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‎[9] and ‎[10].
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� MBSFN DOB will have the same performance as MBSFN FDD.





