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1 Introduction

In this contribution we propose following:

- Time diversity for dynamic BCH and SC-MBMS should be supported.

- For bandwidth <= 5MHz, the time diversity should be supported by all UEs.

- For bandwidth > 5MHz, the time diversity is not mandatory for all UEs.

Note that we used the term "time diversity" synonymous to "retransmission using soft-combining" and "HARQ without Ack/Nack". The retransmission could be IR.
2 Discussion

Soft buffer is a major cost factor in UE design. To control total UE costs it is desirable to utilize soft buffer as efficiently as possible. Soft buffer size would be dimensioned to guarantee unicast HARQ operations at maximum data rate. We will discuss possibilities to utilize soft buffer for handling of SC-PTM retransmissions and D-BCH and their impact on UE complexity in terms of soft buffer memory needed and signalling involved.

2.1 SC-PTM MBMS retransmissions

As agreed in RAN2#58 and captured in TS 36.300 [1] “HARQ retransmissions are made on DL-SCH using a group (service specific) RNTI in a time frame that is co-ordinated with the original MTCH transmission. All UEs are able to receive the retransmissions and combine them with the original transmissions at the HARQ level.”

Even though this may not be discussed explicitly so far we assume that SC-PTM MBMS retransmissions is a similar design compared to unicast HARQ transmissions as SC-PTM MBMS is also transmitted as DL-SCH. We see a major difference would be that the retransmissions are not based on the individual ACK/NACK of one UE.
In SC-PTM MBMS, we think all possible retransmissions are signalled to UE in semi-static manner as MBMS is dimensioned to the worst condition UEs.

2.2 D-BCH transmission

Reference [2] indicates that without time diversity 1.4MHz bandwidth transmission cannot provide the required BLER at the cell edge. Therefore, we see the need to have time diversity for D-BCH. To exploit time diversity of D-BCH similar capabilities as described in the section above are required by UE. Prerequisites are different from reception of SC-PTM MBMS retransmission but storage of D-BCH data in soft buffer is needed.

2.3 Soft buffer utilization

Considering the issues found in the two previous sections an easy and straightforward solution for handling the increased storage needs in the UE would be to add additional soft buffer separately managed from unicast HARQ buffer, as shown in Figure 1.
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Figure 1 - Separate soft buffer for unicast HARQ and MBMS+ D-BCH operations
However, since this would have a large impact on production cost per UE it is desirable to have a solution that could utilize existing HARQ soft buffer for also handling further HARQ-like soft combining tasks.

2.3.1 Time diversity vs. frequency diversity

When operating in relatively bandwidth limited scenarios retransmissions are necessary in order to have diversity gain for meeting error rates required for acceptable operations. However, in higher bandwidth cells the gain from frequency diversity is high enough that required error rates can be achieved without exploiting further time diversity gain by utilizing retransmissions. In this section we make a split between low and high bandwidth cells. We propose the border between low bandwidth cells and high bandwidth cells at 5 MHz.

2.3.1.1 Handling temporal soft combining in low bandwidth cells

In cells that are low bandwidth it is vital to make use of temporal soft combining to achieve target error rates. However, due to the smaller unicast data rates low bandwidth cells are below the maximum unicast data rate for which the UE soft buffer is dimensioned. This would be true for the UE class A and B described in Annex G in TS36.300. This would leave free memory in the soft buffer to handle additional HARQ-like soft combining for D-BCH and MBMS reception as outlined in Figure 2.
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Figure 2 - Soft buffer memory utilization in low bandwidth cell

We assume that in a memory setup as show in Figure 2 unicast HARQ buffer management and management of temporal soft combining can be handled independently without impacting on each other. This would conclude that in low bandwidth cells soft buffer management for MBMS and D-BCH temporal soft combining can be done solely by the UE without any need for signalling between UE and network. Thus, co-existence of unicast HARQ operations and additional temporal soft combining prove to be simple and manageable without an increase in UE complexity.

2.3.1.2 Handling temporal soft combining in higher bandwidth cells

In higher bandwidth cells unicast data rate will increase so a larger part of the soft buffer memory has to be utilized for unicast HARQ processes. For additional HARQ-like soft combining tasks, independent handling is no longer possible since memory size cannot guarantee independent operations. The memory setup in this mode of operation is show in Figure 3.
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Figure 3 - Soft buffer memory utilization in higher bandwidth cell

When SC-PTM MBMS and D-BCH are transmitted in higher bandwidth cells the transmission will profit by an increased gain from frequency diversity. Due to this gain in frequency diversity the additional gain from time diversity due to retransmissions is not needed anymore to maintain the required reception error rates. 

3 Conclusion
In this contribution we propose following:

- Time diversity for dynamic BCH and SC-MBMS should be supported.

- For bandwidth <= 5MHz, the time diversity should be supported by all UEs.

- For bandwidth > 5MHz, the time diversity is not mandatory for all UEs.

4 References

[1]
3GPP TS 36.300 V8.1.0

[2] R1-073686, “Necessity of Time Diversity for D-BCH”, NTT DoCoMo



3GPP


_1252509501.vsd
As you add text, the rectangle's height increases. Vary the width by stretching a side.



_1252707388.vsd
As you add text, the rectangle's height increases. Vary the width by stretching a side.



_1252492435.vsd
HARQ Soft Buffer


MBMS + D-BCH SB



