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[bookmark: _Ref298777854]Introduction
The new radio interface NR is expected to be deployed in a few years and support services for many years to come. For this reason it is important that the radio protocols and architecture are able to support handling of different services in flexible and efficient way. Related to this the following requirements are listed in TR 38.913 [1]:
· “The design of the RAN architecture shall allow the support of 3GPP defined service classes (e.g. interactive, background, streaming and conversational).”
· “Support for wide range of services means the system shall be inherently flexible enough to meet the connectivity requirements of a range of existing and future (as yet unknown) services to be deployable on a single continuous block of spectrum in an efficient manner.”
In this contribution we discuss handling of different services from a radio protocol perspective.
Discussion
In LTE, user and service differentiation is realized by per user and service queues, from which packets are transmitted based on scheduling decisions of a joint scheduler, see Figure 1. This model has several benefits:
· Each transmission time interval the network scheduler makes a scheduling decision based on the availability of data in the queues of different users and the service requirements of each queue.
· Packets in a queue all have the same priority, meaning that there is no head-of-line blocking of high prio data.
· In-sequence delivery can easily be ensured, which is important for good TCP performance
· Signaling and data can be handled differently.
· No (deep) packet inspection is required (but possible) in the RAN.
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[bookmark: _Ref446268609]Figure 1: User and service differentiation in LTE 
In SA2 the study on architecture for next generation system includes new QoS framework for 5G networks [2]. In that work, packet marking has been proposed as a substitute for bearers. Packet marking in the CN could be used to indicate priority or service to the RAN on a per packet level. However, multiplexing services with different requirements in the same scheduling queue in RAN would introduce the head of line blocking issue, where high priority data or signalling could get stuck behind low priority data. The head of line blocking is further complicated by ARQ/HARQ protocols that operate with transmission windows and in-sequence delivery. For instance, once a packet has been submitted to the RLC layer and assigned with a sequence number, there is currently no way other than an RLC reset (followed by re-submission of the packets in the desired order) to make a later packet pass an earlier one. An out-of-sequence mode could be defined, but is generally not good for TCP performance. After link layer segmentation, it would also not be possible for the link layer receiver to determine whether a link layer segment arriving out of sequence would be carrying a high priority packet and should be delivered out of sequence, or it is of same priority as the other segments and it should wait for in-sequence delivery.
Thus, to avoid the above mentioned complications, we propose that when designing the protocol architecture for NR, the same design principle is applied that was used in LTE and previous generations, i.e. where signalling and packets from different services are mapped to different queues in RAN. We therefore make the following proposal:
[bookmark: _Toc446269531][bookmark: _Toc446317741][bookmark: _Toc447286723][bookmark: _Toc447287585][bookmark: _Toc447301534][bookmark: _Toc447300250][bookmark: _Toc447313414]In NR, a protocol architecture providing separate queues for signalling and different services should be assumed
Conclusion
Based on the discussion, we make the following proposal:
[bookmark: _GoBack]Proposal 1	In NR, a protocol architecture providing separate queues for signalling and different services should be assumed
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