3GPP TSG-RAN WG2 #101
R2-1802767
Athens, Greece, 26 February – 2 March 2018






  
Agenda item:
10.3.1.8
Source: 
Samsung Electronics R&D Institute UK
Title: 
Allowing simultaneous configuration of Type 2 grants on SUL and UL
Document for:
Discussion
1   Introduction
RAN2 have agreed the following at the January NR Ad Hoc meeting (RAN2#AH-1801) in Vancouver:
=> 
Configured grant is configured on only SUL or UL, but not configured for both.  The restriction captured in stage 2 and in RRC [maybe in RRC].  FFS if it applies to both type 1/type 2 or only type 1

One thing that is still open for discussion is whether the agreement should also apply to Type 2. The opinions expressed by various companies in Vancouver differed, and the goal of this submission is to help reach consensus on what happens in the Type 2 case. 

As a reminder, for Type 2 there is no UL<->SUL switching issue which may occur in the Type 1 case – or, rather, the switching can be resolved without resorting to RRC reconfiguration. For Type 2, we have the possibility of fast switching by DCI (i.e. no need for RRC reconfiguration). Therefore, being able to configure Type 2 on both UL and SUL has its benefits (detailed in the next section) without the drawbacks of the Type 1 case. In the present tdoc we argue in favour of not applying the agreed restriction to Type 2.
2   Analysis of pros and cons of lifting the restriction for Type 2 configured grants
The following Table summarizes succinctly the pros and cons of lifting the SUL/UL restriction for Type 2:

	Pros
	(1) Flexibility in having two Type 2 configured grants; this allows traffic from a single logical channel to be switched from UL to SUL as needed (e.g. due to changes in channel conditions, loading, etc.)
(2) In case of switching, fast switching by DCI is supported, minimizing service interruption time

(3) There is no need for RRC reconfiguration in case of switching (unlike the Type 1 case) 

	Cons
	(1) Potential signaling overhead in case of switching: we may need to deactivate Type 2 on UL when switching to SUL and activate it on SUL (and vice versa)


Observation 1: Allowing simultaneous configuration of Type 2 grants on SUL and UL provides increased scheduling flexibility to the network, with no need for RRC reconfiguration for the case of UL/SUL switching.
It is worth pointing out that – while we advocate allowing simultaneous configuration of Type 2 grants on SUL and UL – we do not see a need to allow simultaneous activation of two Type 2 grants at any given time (and this would go against a previous RAN2 decision (from TS38.321): “Multiple configurations [referring to resource configurations for uplink transmission without dynamic grant] can be active simultaneously only on different serving cells.”). 

While this would allow e.g. two different logical channels (with potentially very different requirements) to use different grants (appropriately matched to requirements – one on UL, other on SUL), we may need to modify the LCP procedure to be SUL/UL-aware, for which we see no valid reason. Additionally, a new set of rules for dropping a transmission in case of a collision would need to be defined, using valuable standardisation effort.
Observation 2: While allowing simultaneous configuration of Type 2 grants on SUL and UL provides increased scheduling flexibility to the network, and we support it, we see no viable use case to allow simultaneous activation of two Type 2 grants at any given time.

Turning our attention now to the perceived drawbacks, based on the Table above we note the following:

Observation 3: The only drawbacks of allowing simultaneous configuration of Type 2 grants on SUL and UL appear to be:

(a) Signalling overhead in case of switching; and

(b) Need for RAN2 to agree on a deactivation mechanism.

Regarding perceived drawback (a) in Observation 3, the issue is only of practical significance if the switching happens inordinately frequently. In standard operating scenarios, it is unlikely that this would be the case. Additionally, if the conditions are such that the signalling overhead would become an issue, gNB can always choose not to configure Type 2 UL grant for both UL and SUL. In other words, by enabling simultaneous configuration of Type 2 grants on SUL and UL through normative work, we provide the network with increased scheduling flexibility, which is nevertheless optional and the network can choose not to use it.
This leaves us with perceived drawback (b) which applies to the case where the Type 2 grants are configured on both UL and SUL, and the gNB would like to switch PUSCH transmission from UL to SUL for a specific transmission. This means that the gNB has to first deactivate Type 2 on UL and then to activate Type 2 on SUL. It is true that RAN2 would (for this specific use case) need to agree on an activation/deactivation mechanism. However, given that there are very simple solutions for this – such as implicit deactivation when the carrier is switched – we do not think this should impede the progress on this matter.

Given the detailed analysis of perceived drawbacks, we propose the following:

Proposal 1:  Simultaneous configuration of Type 2 grants on SUL and UL is allowed in NR Rel-15.

Proposal 2: The agreements on (i) not allowing simultaneous configuration of Type 1 grants on SUL and UL, and (ii) allowing simultaneous configuration of Type 2 grants on SUL and UL, should be captured in NR RRC spec and NR Stage-2 spec. RAN2 to discuss whether this should also be captured in the MAC spec.

Proposal 3: RAN2 to discuss the exact mechanism of Type 2 activation/deactivation for the case of carrier switching. Starting point could be implicit deactivation when the carrier is switched.
3   Conclusions
In this tdoc we addressed one FFS point from the previous meeting, namely whether to allow simultaneous configuration of Type 2 grants on SUL and UL. RAN2 already agreed not to allow this for Type 1 grants; in the present submission, we argued that circumstances (and impact on RAN2 efforts) are different in the Type 2 case.

We analyzed the pros and cons of allowing simultaneous configuration of Type 2 grants on SUL and UL, and drew the following observations:

Observation 1: Allowing simultaneous configuration of Type 2 grants on SUL and UL provides increased scheduling flexibility to the network, with no need for RRC reconfiguration for the case of UL/SUL switching.
Observation 2: While allowing simultaneous configuration of Type 2 grants on SUL and UL provides increased scheduling flexibility to the network, and we support it, we see no viable use case to allow simultaneous activation of two Type 2 grants at any given time.

Observation 3: The only drawbacks of allowing simultaneous configuration of Type 2 grants on SUL and UL appear to be:

(a) Signalling overhead in case of switching; and

(b) Need for RAN2 to agree on a deactivation mechanism.

Based on a detailed analysis of perceived drawbacks, we then made the following proposals:

Proposal 1:  Simultaneous configuration of Type 2 grants on SUL and UL is allowed in NR Rel-15.

Proposal 2: The agreements on (i) not allowing simultaneous configuration of Type 1 grants on SUL and UL, and (ii) allowing simultaneous configuration of Type 2 grants on SUL and UL, should be captured in NR RRC spec and NR Stage-2 spec. RAN2 to discuss whether this should also be captured in the MAC spec.

Proposal 3: RAN2 to discuss the exact mechanism of Type 2 activation/deactivation for the case of carrier switching. Starting point could be implicit deactivation when the carrier is switched.
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