
3GPP TSG-RAN WG2 Meeting #98                                                                      R2-1704263
Hangzhou, China, 15th - 19th May 2017	

Source:	CATT 
[bookmark: Title]Title:	PDCP PDU format
[bookmark: Source]Agenda Item:	10.3.3.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
In the last RAN2#97bis meeting, the following agreements regarding PDCP PDU were reached [1]:
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)
-	LTE PDCP PDU format for DRBs will be the reused 
In this contribution, we will discuss the detailed formats of PDCP data PDU and PDCP control PDU. And our proposals will be given.
Discussion
In the following subsections, detailed PDU formats design will be discussed.
PDCP data PDU
1) PDCP data PDU for SRB
PDCP data PDU for SRB will include 12 bit SN field, data field and MAC-I field. Other fields, e.g. D/C or P, are not needed because SRB data is very sparse and any enhancement is not necessary.


Figure 1 PDCP data PDU for SRB with 12 bit SN
Proposal 1: PDCP data PDU for SRB should include 12 bit SN field, data field and 4 bytes MAC-I field.
2) PDCP data PDU for DRB
There are two types of PDCP data PDU for both AM and UM: 12 bits SN and 18 bits SN. NR had agreed to support split bearer of UM. Hence UM also needs to support 18 bits SN. 
For D/C field, UM mode may also have ROHC feedback as PDCP control PDU. D/C field is same for AM and UM. For P bit, we think both AM and UM may support polling mechanism, especially for duplication case to update buffer and window, as elaborated in our companion contribution [3]. Hence PDCP data PDU for DRB supports same format for both AM and UM. And PDCP header includes 1 bit D/C field, 1bit P field and 12/18 bits SN field.
Proposal 2: PDCP data PDU for DRB supports the same format for AM and UM.
Proposal 3: The header of PDCP data PDU for DRB includes 1 bit D/C field, 1bit P field and 12/18 bits SN field.

	

Figure 2 PDCP data PDU for DRB with 12 bit SN
	

Figure 3 PDCP data PDU for DRB with 18 bit SN



PDCP control PDU
In NR, there are two types of PDCP control PDUs: PDCP status PDU and ROHC feedback. Since NR RLC does not support in-sequence delivery function anymore, the first issue is whether these two types of control PDUs can be tolerant for out-of-order delivery.
For PDCP status PDU, just like RLC status PDU which does not have any duplication detection and re-ordering function, there doesn’t seem to be a need to introduce extra any mechanism to guarantee the sequence at the moment. PDCP can easily judge the duplicated status PDUs from the FMS and bitmap field. Furthermore PDCP status PDU is sparse and the probability of re-ordering is very low. Hence there is no need to solve this rare case so far.
For ROHC feedback, in LTE where RLC can guarantee in-sequence delivery for ROHC feedback in both AM and UM, we think NR will need to provide at least the same level of guarantee as LTE to avoid ROHC performance degradation. Although some companies have proposed that parts of ROHC profile can solve these problems by themselves, it’s hard to guarantee that all profiles can work well without in-sequence delivery. As a result, from the perspective of 3GPP RAN2, a new PDCP mechanism is needed to guarantee the in-sequence delivery of ROHC feedback.
Proposal 4: A new PDCP mechanism is needed to guarantee the in-sequence delivery of ROHC feedback.
Adding sequence number field in ROHC feedback is a direct way to provide duplication detection and re-ordering function. There are two methods to add a sequence number in ROHC feedback: the first is reusing data sequence number and the second is introducing separate sequence number. We prefer separate sequence number mechanism for ROHC feedback because ROHC feedback and data are separate and have different processing priorities. If separate SN is supported, it is good to perform better distinct treatment. 
About the SN length for ROHC feedback, overhead is not a big problem because of small amount. 10 bits SN is fine for ROHC feedback. And UM based re-ordering function can be reused for ROHC feedback. The following figure gives a format of PDCP control PDU for interspersed ROHC feedback packet.



Proposal 5: ROHC feedback packet header will include a 10 bit SN field and UM based re-ordering function can be reused for ROHC feedback packet.
Conclusion
This contribution discussed the details of the PDCP data PDU and PDCP control PDU formats. The analysis in section 2 resulted in the following proposals:
Proposal 1: PDCP data PDU for SRB should include 12 bit SN field, data field and 4 bytes MAC-I field.
Proposal 2: PDCP data PDU for DRB supports the same format for AM and UM.
Proposal 3: The header of PDCP data PDU for DRB includes 1 bit D/C field, 1bit P field and 12/18 bits SN field.
Proposal 4: A new PDCP mechanism is needed to guarantee the in-sequence delivery of ROHC feedback.
Proposal 5: ROHC feedback packet header will include a 10 bit SN field and UM based re-ordering function can be reused for ROHC feedback packet.
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