3GPP TSG-RAN WG2 Meeting #98 
R2-1704794
Hangzhou, China, 15 – 19 May 2017

Agenda item:

10.3.3.2
Source:
Intel Corporation

Title:
PDCP SN length in NR
Document for:

Discussion and Decision
1      Introduction
In RAN2#97bis meeting, PDCP SN length was discussed and following was agreed.
Agreements on PDCP PDU format

-
PDCP SN length should be up to at least up 18 bits (for data bearer). FFS if there are use cases in which larger value is needed and which value for AM/UM.

-
PDCP SN length 12 bits is supported for RLC UM and AM and for both DRB(s) and SRB(s)

In this contribution, we discuss the maximum PDCP SN length to be supported in NR.
2      Discussion
In RAN2#97bis meeting, there were different opinions on the maximum PDCP SN length, e.g. 18 bits ([4]

 REF Ref_HTC \h 
[5]) vs. 22 bits (e.g. [3]

 REF Ref_LG \h 
[6]). Companies use the same methodology to derive the PDCP SN length, i.e. the achievable peak data rate R is upper bounded by the following inequality:
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where LSN is the PDCP SN length, SSDU is the size of PDCP SDU, and RTTPDCP is the PDCP RTT time.
Although companies use the same methodology, the conclusion on PDCP SN length is different. The main reason is the assumption of parameters are different. For example, for the peak data rate, one assumption is based on the peak data rate requirement in TR 38.913 [1], where the target peak DL data rate is 20 Gbps. The other assumption is based on the achievable peak data rate given physical layer parameters, e.g. peak data rate is calculated assuming 32 CCs with 400 MHz bandwidth for each CC [3].
If only to consider peak data rate requirement (20 Gbps) from requirement TR, 18 bit PDCP SN length is sufficient (e.g. from [4]

 REF Ref_HTC \h 
[5]). The issue now is whether one should consider the achievable peak data rate given physical layer parameters. At this stage, we cannot get the exact number of the peak data rate according to RAN1 agreements, but it is nevertheless useful to derive a reasonable number based on available RAN1 agreements. For peak data rate calculation, one simple approach is to scale the data rate with the aggregated bandwidth. In LTE, the peak data rate is 25 Gbps for 640 MHz aggregated bandwidth (32 carriers). Assuming NR has the same spectral efficiency when calculating peak data rate (which might not be the case for a high frequency band, but this is a RAN1 discussion), then for the aggregated bandwidth of x MHz in NR, the peak data rate is x * 25 / 640 = x / 25.6 Gbps. In NR, the maximum channel carrier bandwidth is 400 MHz. RAN1 indicates the following regarding the number of carriers [2]:
	· If it is decided that maximum CC BW is greater than or equal to 400 MHz and smaller than or equal to 1000MHz

· The maximum number of CCs in any aggregation is [either 8 or 16]


Therefore the aggregated bandwidth in NR is 3.2 or 6.4 GHz. Consequently, the peak data rate in NR is 125 or 250 Gbps for 8 or 16 carrier aggregation, respectively.
Next, we investigate the potential value of PDCP RTT time RTTPDCP. In general, RTTPDCP= RTTRLC+Latency, where RTTRLC is the RLC RTT, and Latency is 0 in case of ideal backhaul (e.g. CA) and Xn interface latency in case of non-ideal backhaul. Considering that peak data rate can only be achieved for ideal backhaul, we focus on that case, i.e. RTTPDCP= RTTRLC. RLC RTT is typically selected to allow several HARQ retransmissions. In Rel-13 CA enhancement discussion on supporting of 32 carriers, RTTPDCP= RTTRLC=50 ms is assumed [7]. For the calculation of the PDCP RTT timer for NR, it should be noted that we should only use the number in the unit of TTI instead of milliseconds. So far in RAN1 there is no conclusion on the supported number of HARQ processes, therefore we still use the 50 TTIs to calculate RTTPDCP. For 400 MHz carrier bandwidth, since the bandwidth is 20 times of the 20 MHz maximum bandwidth in LTE, the subcarrier spacing is 15 kHz * 16 = 240 kHz, assuming FFT size is larger than 2048 (which is used in 20 MHz bandwidth in LTE). For 240 kHz subcarrier spacing, the corresponding slot length is 1 ms / 16 = 0.0625 ms. Although slot aggregation is supported (as agreed in RAN1#86bis meeting), it is expected that slot aggregation is only used to enhance the coverage, similar to TTI bundling in LTE. Therefore for the peak data rate calculation, we can assume that TTI length is equal to slot length. Therefore PDCP RTT RTTPDCP = 50 * 0.0625 = 3.125 ms.
Using equation (1) with the assumption that typical IP packet size of 1500 bytes (i.e. SSDU=1500), we can see that data rate supported by 18 bit PDCP SN size is 503 Gbps, which is larger than 250 Gbps (required for 16 carrier aggregation).

From above analysis, it can be seen that 18 bit PDCP SN is sufficient for NR.
Proposal 1: Maximum PDCP SN length supported in NR is 18 bit.

3      Conclusion
In this contribution, we discuss the maximum PDCP SN length to be supported in NR, and propose the following:
Proposal 1: Maximum PDCP SN length supported in NR is 18 bit.
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